BIONIC §44

Sustainable Biofuels in the Community

Supported by

Intelligent Energy [ | Eur

Contract Number: EIE-07-200

Deliverable number 2.1

Deliverable name BIONIC state-of-the-art practice review update
Date November 2009

Version 1.0

Work package WP2

Dissemination level Public

Author(s)

Project Managers of each participating region,
Sofia Girnary, TTR

Project start date and duration 1 November 2007, 36 months

BIONIC ‘ ‘ Intelligent Energy 5] Europe

S icnnoinds Rl &8 in e Ciomimreky



CONTENTS

1 INTRODUGCTION ...ttt ettt ettt ee ettt e oottt e e ekttt e e sk bbbt e e e e mE e e e e aa s bt et e o4 asbe et e e s o b be e e e e sbbn e e e e s smmeeeesnnbbeeeenn 3
2 EUROPEAN INITIATIVES. ... eeeie ettt ettt ettt ettt e e e s ettt e e s a2 mt et e e eaane e e a2 amse et e e e e nbeeeaeeaannseee e e annbeeeeaannnaeeas 4
2.1 OVERVIEW OF BIOFUEL CONSUMPTION AND PRODUCTION ... ttttttttneeteettuusesseettneeaeesresaasaeasesennnsessesssnnaeaseeessnnns 4
2.2 TECHNICAL INITIATIVES .utueeitttttttiseeeettt e e et eetttaseeeeetteasaaeeeeasan s aaeeeetaa e eeeeeebeaeeeeeees s sasaaaeeetaan e eeeeeebbnaneeeeannnnnaanaen 6
0% N = Yo {1 1= I o e Yo [T oo OO 6
N = Y10 {0 1= ] U LS =T To = PSS 6
2.3 REGULATORY INITIATIVES .. tttttueeeeetttt s asaeetttiseae ettt asaeeesesaaas s aeeeeeasseeaeesteaaseaeessan s e eeeessaaanseeeeesbnseeaeeesnnnneeeeeesnnnn 8
A 75 R o (o ol U £=T 1 1= o | PO P PP PPPPPPPPPPTPRPPPPTIN 8
2.3.2  Market and supply chain deVelOPMENT ..o e aeaaeeas 9
2.4 PROMOTIONAL ACTIVITIES ...uttttteeeaiittteee ettt e e s ettt e e e ekt ee e e sk s e ee e s aasb e et e e e ek e bt e e e e aa b b e et e e s ahneeeesasbbeeeeeenbneeaeennnnneeas 11
25 NETWORKING INITIATIVES AND NETWORK DEVELOPMENT. ..c.uutttteteauttetteesasiteeeesasstseeeeessmeeeessanneseessasssneeesssnnneneens 11
3 INITIATIVES IN PARTNER COUNTRIES......coiiiiiitiee ittt sttt et ir et e e e s b e e e e nnnnes 14
3.1 BULGARIA .ttt ettt ettt e e ettt e et ettt e e e e e et ab e e et e eaaa e e e e e et b e e e e e eeaaan oo eeeeeaa e e ee bbb e e e eeebbaaas 14
R 700 0 R Yo o T T g )= LY 14
0 I = (] 4o 1 o F= L Vo 1Y/ = SRS 16
3.1.3 Networking initiatives and NetWOrk deVeIOPMEN .. uu i e e e e e e e e aeaeaes 17
3.2 ROMANIA L.ttt oottt e e e e e e e ettt e e e e ettt e e et ettt e e e eeeab e e e e e aeaeas e e e e e et b e e e e eeabb e e e e e aean e e e eennnnnn s 18
3.2.1  TECHNICAI INILIALIVES ....vveiiiiieie e e e e e e e e s e s s e et e e eeess s seeeaeeeeaeaaeeees s s snnsnnsesneeeanannnns 18
T S (= To U1 F= 10 VAT 11 = L)Y/ S PPUPR 23
I T = (] 4o 11 o F= L 1o 1Y/ =SSR 25
3.2.4  Networking initiatives and NetWOrk deVEIOPMEN ... .. ciiiieeee e 26
1 TR S = PRSPPI 29
3.3.1  TEChNICAl INILIALIVES ... e e e e e e e e e e e e e e e e et e eeaeaeeaeben b s e s saaen e as 29
G0 T = Yo {1 1= o 11 i 1o 11T} o OSSR 30
R TR B = (o 11 =1 (0] Y11= LAY RS 31
3.3.4 Market and supply chain deVelOPMENL ... e e e e e e e st r e e e aeeeeeeenaennnes 33
3.3.5  PromotioNal ACHVILIES ....cceieeeiiii it e s e e e e et e e e e e e e ae e et eeteae b ee bbb e e e e e e e e aaaaaeaaaaans 33
B LYo N P PTPPPPRT 34
3.4. 1 TECHNICAI INILIALIVES ...evviiiiiiiie e et e e e e e e s e s sttt e et e e ees s s seaeaeeeeaeaaeeees s s snnsnnsesneeeanannnns 34
3.4.2  Production of biofuels in SWEAEN tOUAY ......cceeeeeiiiiieiiiiic e e e e e aaaaaes 34
e T = (o 11 =1 (0 Y11= LAY RS 38
I = () 4o 1 0 F= L Vo 1Y/ =PRSS 39
3.4.5 Network initiatives and NetWork deVEIOPMENT. ... ... iiiiieee e 39
T U | PP PP PR PP UPPPPTPPPPPPN 41
3.5. 1 TECHNICAI INILIALIVES ....vveiiiiiiiee et e e e e e e e e s sttt e e e eea s eeaeaeeeeaeaaeeeesan s nnnnsnnseaneeeanannnnns 41
3.5.2 Biofuel diStriBUtiON & USAQE .........ccuiiiitmm ettt et e e e e s st e e e e e e e ee st eeaeeeeeesesansnnnssernrnnerereeaeann 50
R T = (= To 11 =1 (0 YL = LAY SRS 51
3.5.4 Market and supply chain deVelOPMENT........ccouiiieii i e e s 53
[-; : 1 _'r H“-».: I 1;-' ‘ Intelligent Energy I:I Eur
S Wi R, N e DT Iy



1 Introduction

The BIONIC project addresses the issues of biofuel supply and use in transport
specifically from the perspective of local and regional public authorities and promotes
developments in the regional production and use of transport biofuels. There are a
range of barriers that hinder successful introduction of biofuels in the transport sector.
BIONIC explores and develops the role that local and regional public authorities can
play in overcoming these barriers.

Five regional communities are involved,
- North West England in the UK

- Cantabria in Spain,

- Varmland in Sweden,

- Prahova in Romania

- Pazardjik in Bulgaria.

BIONIC consists of 9 interdependent work packages; this report forms Deliverable 2.1
of Work Package 2. The key aim of WP2 is to identify existing initiatives of relevance
to the project, whether technical, regulatory or concerning networks and reviewed
European and National policy frameworks across the EU. This information gathering
exercise ensures that the work of BIONIC builds on the current state-of-the-art, in
order to maximise the chances of success.

The work was conducted at two levels: the European and National policy level and the
level of individual initiatives from across Europe, outside the partner regions. A review
of initiatives from across the European Union in terms of their focus, method, scope
and success in addressing the barriers currently limiting the wider deployment of
biofuels within the transport sector was conducted. The research was conducted by all
partners and led by TTR according to a detailed proforma developed at the start of the
task.

This report outlines the existing status of biofuel use and gives information about
existing biofuel initiatives across Europe and in each of the partner countries. This
State of the Art report will be updated throughout the life of the project.
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2 European initiatives

2.1 Overview of biofuel consumption and production

The table below shows the biofuel consumption of each of the states in the EU for
2008

Table 2.1: Biofuels consumption in The EU in 2008

Biofuels consumption for transport in the European Union in 2008* (in toe)

Country Bioethanol Biodiesel Other** Total consumption
Germany 402 000 2 477 983 377 203 3257 186
France 403 510 2 020 690 - 2424 200
United Kingdom 105 189 691 335 - 796 524
spain 125 000 519 000 - 644 000
Italy - 557 280 - 557 280
Poland 118 794 340 560 - 459 354
Sweden 213 968 129 888 n.a. 343 856
Netherlands 130 000 202 000 3 000 335000
Austria 54433 186 645 12 226 253 304
Portugal - 132849 - 132 849
Hungary 39 040 81 000 - 120 040
Czech Republic 32 461 75783 - 108 244
Belgium 12 489 86 149 - 98 638
Finland 73 803 11 441 - 85244
Greece - 75680 - 75 680
Slovakia 6551 53070 5000 64621
Lithuania 15651 45764 - 61415
Romania - 60 200 - 60 200
Ireland*** 17 800 40 000 - 57 800
Luxembourg 922 41 447 477 42 846
Bulgaria 6208 29412 - 35620
Slovenia 2370 22255 - 24625
Cyprus - 14180 - 14 180
Denmark 4304 - - 4304
Estonia 1453 2777 - 4230
Latvia 18 1927 - 1945
Malta - 964 - 964
Total EU 27 1765 964 7 900 279 397 906 10 064 149

[Source: http://www.eurobserv-er.org/pdf/baro192.pdf — Biofuels Barometer July 2009

The table shows an increase in biofuel consumption from 2007 to 2008, made up
mainly of bioethanol and biodiesel from 1,765,964 tonnes to 7,900,279 tonnes.
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The table below shows biofuel production of each of the states in the EU for 2007 and
2008.

Table 2.2: Biofuels production in The EU in 2007 an  d 2008

Bioethanol fuel production in the European Union in 2007
and 2008* (in millions of litres) according to EBIO

Country 2007 2008
France 539 1000
Germany 394 568
Spain 348 317
Poland 155 200
Hungary 30 150
Slovakia 30 94
Austria 15 89
Sweden 120 78
Czech Republic 33 76
United Kingdom 20 75
Italy 60 60
Finland - 50
Lithuania 20 20
Latvia 18 20
Ireland 7 10
Netherlands 14 9
Total EU 27 1803 2816

[Sources: http://www.eurobserv-er.org/pdf/baro192.pdf: BIOFUEL S BAROMETER — JUNE 2008]
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2.2 Technical initiatives

2.2.1 Biofuel production

BioEtha2

The BioEtha2 project started in June 2008 and is looking at the production of
bioethanol from lignocellulosic materials (Miscanthus, Dactylis, Fetuca, Switch grass).
In particular the project will:

- study the production of various lignocellulosic crops; Different levels of fertilisation or
pest control methods against the crops (chemical, mechanical) are tested

- look at how degradable hemiculloloses are; and

. look at the potential of 2" generation biofuels i.e. the best location to grow the crops
This work will culminate with the production of best practice guidelines for
lignocellulosic crops cultivation in 2010.

2.2.2 Biofuel useage

SUGRE!

SUGRE (Sustainable Green Fleets) is project promoting alternative propulsion and
mainly focuses on fleets, but not only with regards to land transport. The main
objective is to promote and support the conversion of fleets to alternative propulsion
(ranging from bio-fuels, methane as fuel to hybrid systems comprised of combustion
engines and electric propulsion systems) and the energy efficient usage of them.
SUGRE will foster a positive attitude towards alternative fuels and new power train
concepts using captive fleets as forerunners and proof for the viability of alternative
propulsion.

Partners come from a number of European countries, such as Austria, Italy, Hungary,
Germany, lItaly, Spain, Bulgaria, Iceland, Netherlands, UK and Romania. Site co-
ordinators will organise the validation of the training/briefing materials, support the
training/briefing and organise site visits for other fleet owners. Two-way
communication with fleet owners will greatly improve the efficacy of dissemination,
due to the higher quality of the materials and the possibility of face to face
communication. By using the results from fleet owners who have changed to
alternative propulsion systems, good arguments will be gained for convincing
individual car buyers. A knowledge hub, implemented as an internet based
communication and information platform, tools supporting the procurement and
localisation of refuelling sites (mobile phone based), and a support desk will be
implemented.

Generally speaking more and more member states are now implementing low
blending. So for example in Slovakia, Greece, Slovenia, Poland, Hungary and
Bulgaria low blending of biodiesel has been increasing. Bulgaria has large
opportunities for biofuel production on the basis (wheat, maize and sunflower) but at
the moment this is a potential fuel source that could be utilized. The lack of the
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authorised biofuel certification is the main reason for the very low usage — about 1500t
biodiesel in 2007 be offered on the Bulgarian market and similar in the whole of
Europe as different types, as:

- “Pure” —=100% biofuel,

- “Blend with high concentration of biofuels” — with more than 5% content of biofuel,

- “Low blends of biofuels” — blending biofuels, with mineral oil derivates in conformity
with the requirements for quality of the fuels from petrol origin, laid in the technical
specifications for automobile petrol (BSS EN 228), and fuel for diesel engines (BSS
EN 590), where the biofuel is 5%;

- “Derivatives of the biofuels” are liquid fuels, received from biofuels, such as ETBE.

In 2008 in Italy, good steps have been made towards increasing biodiesel usage. A
specific law gives administrative sanctions to oil companies who don’t respect the
introduction of an established percentage of biofuels into traditional fuels. On the other
side, public transport operators in several Italian cities have introduced buses running
on B25 and B30 blends of biodiesel.

Ethanol is still the favourite biofuel in Sweden,. E85 stations have been on the
increase, especially in Hungary and in Austria. However in France there was also a
closure of 22 stations by Systéeme U, because the turnover was not sufficient. Ethanol
is also seen as means of fighting particulate emissions in beleaguered cities.

CNG stations are not only rolled out by the mineral oil companies but also by smaller
chains. This requires a successful business with sufficient turnover at the stations and
the range of CNG vehicles now available helps support the purchase of this fuel. A lot
of cities have seen the break through, especially in taxi fleets.

Hydrogen tests were continued with buses in special places like the EXPO in
Zaragoza, Spain and the use of hydrogen in internal combustion engines can now be
seen in Reykjavik, Iceland. In Mantova, northern Italy, a prototype of a utility vehicle
running on hydrogen is in operation. A multi-fuel refuelling station for this experimental
vehicle has also been built, and soon hydrogen should be produced on site,
eliminating the need to transport it.

More information is available from the website http://www.sugre.info
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2.3 Regulatory initiatives

2.3.1 Procurement

PROCURA

PROCURA is a General Action project of the Intelligent Energy for Europe programme
and it aims to contribute to the EU objectives (20% substitution of oil-based motor
fuels by 2020) by overcoming market barriers for large-scale procurement of
alternative fuel vehicles. The project started in January 2006 and will last three years.

Recent developments include:

- In Verona, Italy 31 new ecological buses were added to the Atv (regional grant of
€5.680.000 shared between the Province and the Borough) in December 2008. 3
buses run on methane and are in service on urban roads;

- An Urban Air Quality Action Plan 2005-2010 was launched to improve urban air
quality of Nijmegen, The Netherlands. It includes an analysis of the current and
prospective air quality in Nijmegen It also contains a package of measures the city
might introduce;

- Istituto Superior Técnico organised the third Portuguese Workshop on AFV at
the Europarque of Santa Maria da Feira, Porto, on the 21st of February 2008. The
Workshop involved 74 participants, that included fleet owners, fleet managers,
energy agencies, municipalities’ representatives, journalists and general public
interested in alternative fuels and associated technologies. This workshop was
held in the north of the country, due to the increasing interest on the use of
alternative vehicles in urban fleets as well as in biofuels’ production;

- On 4th of June,2008, NTDA held the 2nd PROCURA Workshop at the Fair of
Valencia. The workshop successfully presented the Procura project and the ongoing
alternative fuel activities in Valencia. Apart from presenting the available PROCURA
instruments, sharing experiences and market forecast perspectives, the Regional
Energy Agency “AVEN” presented subsidies for alternative fuel vehicle procurement,
which will open in due time

COMPRO

The aim of COMPRO (COMmon PROcurement of Collective and Public Service
Transport Clean Vehicles) is to improve the development of the clean vehicles market.
COMPRO will analyse the conditions for a common procurement of clean collective
and public transport vehicles by creating an international buyers consortium of local
authorities. Initially there are four local authorities but COMPRO aims to enlarge the
group of potential purchasers in order to reach the critical mass needed to allow for
competitive prices.

COMPRO is coordinated by ISIS —Institute of Studies for the
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Integration of System.in Rome, Italy. Current partners include authorities from France
(Nantes Metropole), Italy (Region of Emilia Romagna), Sweden (Goéteborg), and
Germany (The City-State of Bremen).

The first meeting of the ‘Follower Cities’ that had officially joined the COMPRO
activities, was held in Rome in January 2009. During the meeting, the first experiences
of the COMPRO Project concerning the technology debate were presented.

More details on the project are available at http://www.compro-eu.org

2.3.2 Market and supply chain development

PROBIO

The PROBIO project is financed by the IEE Programme (Intelligent Energy Europe) of
the European Commission. It was approved in December 2006 and its total duration is
30 months since January 2007.

Recent developments include:

- The approval by the Spanish Ministry of Industry, Tourism and Commerce of the
Biofuel Obligation Order, is a fundamental step towards allowing the implementation of
a mechanism as of 1 January 2009, which will make it possible for Spain to increase
biofuel usage. Within two years, fossil fuels could be replaced which account for the
equivalent of more than three million tonnes of oil. This new legislation specifies the
details of biofuel obligations, which, in energy terms, should represent 3.4% in 2009
and 5.83% in 2010;

- In recent months, the towns of Briviesca (Burgos), Mufiana (Avila) and Trigueros
(Huelva) have hosted new energy crop courses for farmers, students and
professionals in the agricultural and forestry sector;

- The various local PROBIO Project partners in Spain have implemented an
innovative point card system that enables biodiesel users to register their consumption
and accumulate points based on the litres of biodiesel used to refuel. The system is an
attempt to promote the consumption of biodiesel amongst the general public as card
users may exchange the points they have accumulated for promotional gifts and other
rewards. Participants can find all the necessary information on how to obtain the
biodiesel point card and register with the system at the service stations that have
joined the project in the three participating provinces (Burgos, Avila and Huelva).
Furthermore, card users can get information on refuels completed, participating
service stations, the number of points accumulated, cashing in these points for the
various promotional gifts and obtain other advantages such as a discount on the
municipal vehicle tax at the project website; and

- The City Council of Briviesca (Burgos) have granted environmental and urban
development permits to the company Refineria de Nuevos Combustibles S.A. to install
the future biodiesel plant which will occupy nearly 18,000 sq m in the La Vega
Industrial Park.
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BEST

The project Bioethanol for Sustainable Transport looks at the introduction and market
penetration of bioethanol as a vehicle fuel, and the introduction and wider use of
flexible fuel vehicles and ethanol cars on the market. BEST involves ten different cities
and regions in Europe, South America and Asia and includes some car makers (Saab
and Ford) as well as bioethanol manufacturers and leading universities. .

Recent developments in the BEST project include:

- The Swedish ethanol company SEKAB started selling the world’s first verified
sustainable ethanol (E85 and ED95) from Brazil in August 2008. In the first three
months, 58 million litres of E85 were sold in Sweden;

- Since August 2008, the independent organisation Nordic Ecolabel certifies biofuels
and thus allows the distributor to use the ecolabel “The Swan” when marketing the
fuel. The criteria include reduced emissions of greenhouse gases and limits on energy
use in production. Ethanol, biodiesel, biogas or a mixture of these fuels can apply for
the ecolabel. Before deciding on the criteria for the label, 300 organisations were
asked about their opinion;

- The number of E85 filling station in the Netherlands is about to increase significantly.
A national subsidy of €1.8 million has been granted for projects that focus on building
new filling stations for E85 and natural gas. Three years ago there were no pumps at
all for E85 in the Netherlands. With the new subsidy arrangement from the Ministry of
Transport, a total of 69 E85 pumps and 31 pumps for natural gas will be installed.
Some of them are already in place and the rest will be installed in 2009. Also, a new
subsidy round for such initiatives will open in April 2009;

- The number of FFV cars is rapidly increasing in Europe. Now FFV cars are available
in most European countries. This was not the case when the BEST project started.
The number of FFVs in the BEST countries had risen to around 120,000 by August
2008;

- In September 2008, the first public E85 pump was opened in Madrid. The bioethanol
pump breaks new ground in the region and is one of few E85 pumps that exist in
Spain as a whole;

- Ethanol buses have been successful. Three ethanol trucks are being tested in
Sweden and the Netherlands until next summer (2010); and

- In August 2008, the first Scania ethanol bus was introduced in Beijing. After a first

short trial, the bus started operating one of the public transport routes in the south
area of Beijing from October.

BIOGASMAX
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The European Biogasmax project creates a network of biogas-related demonstrations
on the European territory with the aim of sharing experiences in terms of best
practices in managing urban transportation. BIOGASMAX involves the following
cities/regions: Gothenburg, Lille, Rome, Stockholm, Torun and Zielona Géra and
Berne.

Recent developments in the project include:

- Since 2003, a European directive (2003/55/CE of 26.06.03) has authorised the
injection of other gases into the natural gas grid. The Netherlands, Germany,
Switzerland, Austria and Sweden have already supported the development of biogas
production by authorising its injection into their natural gas grids.

- The lItalian region of Lombardy joined the project. The Region is one of the most
highly industrialised in the country and is a large fuel consumer. As a result, the
Lombardy region has already equipped itself with the necessary means. Between
2006 and 2007, there were already 24 biomethanisation plants, 80 are under
construction and 30 million Euros have already been released by the region to finance
biogas production projects.

2.4 Promotional activities

As noted above, BEST has a communication campaign. Additionally, there are
promotional aspects to all of the networking initiatives outlined in Section 2.5.

2.5 Networking initiatives and network development

Biofuel Marketplace

This is a website that provides a forum for Europe’s biofuel stakeholders to promote
their technologies, exchange ideas, sell and buy biofuel products, disseminate results
of national, international and European research activities and raise awareness of the
public and the professional community.

The website URL is http://www.biofuelmarketplace.com/ The initial Biofuel
Marketplace concept was originally financed by the European Commission; now it is
operated on a purely commercial basis. The commercial version of the Marketplace
was launched on 1 April 2009.

European Biofuels Technology Platform
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The Technology Platform was launched at a conference in June 2006 with a
Secretariat  established in  October 2006. It can be accessed at
http://www.biofuelstp.eu A Steering Group and several Working Groups oversee the
running of the Technology Platform. Working Groups include a biomass, conversion,
end use, sustainability and marketing group.

GAVE

Gave stands for “Climate Neutral Gaseous and Liquid Energy Carriers”. This is a
Dutch government programme that is implemented by SenterNovem on behalf of
three Ministries (Spatial Planning, Housing and the Environment; Economic Affairs;
and Transport, Public Works and Water Management).

GAVE actively supports the government and relevant market parties, in their efforts
within the framework of the EU Biofuel Guidelines. This guideline aims to encourage
the introduction of biofuels in the transport sector and includes EU-wide indicative
targets for biofuels: 2% in 2005 and 5.75% in 2010. However, the GAVE programme
also continues to focus on the ‘climate neutrality’ of biofuels. Other projects within
GAVE include the production, usage, imports and distribution of biofuels. More details
of individual projects can be seen at

http://www.senternovem.nl/gave english/netherlands initiatives/index.asp.

The Ministry of VROM (Housing, Spatial Planning and the Environment) hopes that
the measures concerning biofuels will bring about important steps towards achieving a
sustainable energy supply. In 2007 some 2% of the petrol and diesel sold in
the Netherlands had to consist of biofuels. The objective was to increase this target
according to European Guideline 2003/30EG, to 5.75% in 2010.

However, in October 2008 the Dutch government modified biofuel targets for 2009 and
2010. The biofuel target for 2009 is now reduced from 4.5% to 3.75%, and the target
for 2010 is reduced from 5.75% to 4%. For 2008 the target was 3.25%. The most
important reason behind this adjustment is the concern regarding the effectiveness
and sustainability of biofuels.

BIO-NETT

The overall goal of the Bio-NETT (Linking Biofuel Producers with Public Sector Users)
project is to support ‘the development of local supply and use of liquid bio-fuels by
creating a more integrated and cohesive market structure, linking suppliers and users
through regional networking in both the urban and rural context.’ BIO-NETT can be
accessed at: http://www.bio-nett.org

The Bio-NETT project has come to an end in August 2008. The initial targets set for
the project were well-achieved, especially concerning the setting up of new biofuels-in-
use pilot projects in each partners' region. Those projects involved different kinds of
organisations as end-users. In particular three pilot projects implemented in the course
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of the Bio-NETT project show a good involvement of the public sector (main target
group of the project) and demonstrate the ability of Bio-NETT to successfully stimulate
a local supply

Success stories included:

Pure Plant Oil use by the Mid-Western Regional Authority, Ireland
Murcia city buses running on Biodiesel, Spain
Biogas use by the municipality of Kalmar, Sweden

BioDieNet

BioDieNet aims to involve Energy Agencies across Europe in the local production and
distribution of biodiesel from used cooking oils (UCO), stimulating demand for higher
concentrations of this biofuel.

Recent developments include:

- a BioDieNet National Conference was held in Milan, Italy in April 2009, to discuss
issues, concerns and share best practice;

- Oil and gas giant Rompetrol Group will invest €19 million in the next two years to
build biodiesel production facility. The plant will be constructed by Rominserv, the
groups’ general contractor.; and

- As a result of growth in tourism as well as the price increase in the raw materials for
biodiesel production, it is expected that altogether 5000 tons of used cooking oil will be
collected in Hungary.
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3 Initiatives in Partner Countries

3.1

3.1.1 Technical initiatives

Bulgaria

3.1.1.1 Biofuel production

Indicative targets for consumption of conventional fuels and biofuels in Bulgaria for
future years are shown in Table 3.1. These targets have been shaped by:

- The National Law for Renewable and Alternative Energy Sources and Biofuels
(adopted in June 2007 and amended in November 2008); and

- The “Fulfillment report for the indicative targets - implementation of biofuels in
transport in 2008” —Ministry of The Economy, Energy and Tourism — April 2009.

Table 3.1 Indicative targets for consumption of conventional

fuels and biofuels in Bulgaria

Fuel (1 x 10° tons) 2008 2009 2010 2015 2020
Petrol (gasoline) 485.3 456 426 417.1 370.5
Diesel 1707.8 | 1808.7 | 1891.3 | 2314.8 | 2775.5
Total Conventional fuels 2193.1 | 2264.7 | 2317.3 | 2731.9 | 3146
Bioethanol 9.7 16 24.5 33.4 37
Biodiesel 34.2 63.3 108.7 185.2 277.5
Total Biofuels 43.9 79.3 133.2 218.6 314.5
Indicative target for biofuels in % 2% 35% | 5.75% 8 % 10 %

The National Association for Biofuels in Bulgaria (NABB), which includes 25 producers,

is of the opinion that:

“It has been a few years now that the indicative aims have not been achieved, despite

the great potential for production — 240 000 t/y”

Table 3.2 Indicative Targets

biofuels in %

%

%

Fuels 2006 2007 2008 2009

(tons)
Biodisel 9 4

431 036 14 000 0

Total
Conventional - . 2193000 2264000
Indicative
target for 0.2 0.1 0.6 % 0.00 %
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In Bulgaria there are no accessible ports for biofuels to be loaded from. This is an
obstacle in increasing biofuel exports, which would otherwise be stimulated.

3.1.1.2 Biofuel distribution

The Bulgarian Petrol and Gas Association (BPGA), which unifies the large market
actors ("Petrol”, "Lukoil", "Shell", "OMV Bulgaria", "Eko Bulgaria”, "Rompetrol", etc.),
declared that:

1. According to the Law of 01.01.2008, producers and importers of biofuels have
to deliver a mix of oil fuels which should be in compliance with the Bulgarian standards
EN 228 and EN 590;

2. According to the Law on excise duty and tax storehouses (LEDTS), the
mixing of fuels in licensed storehouses is obligatory;

3. Currently the excise duty on the producers of bioethanol is 1100 Iv./t., while
the excise duty on the petrol is 600 Iv./t. The excise duty on biodiesel is 580 Iv./t. A
return of zero excise duty on biofuels is needed. This will guarantee their place in the
market;

4. The marketing of fuels in the black-market sector, which is around 30%, is
also a problem. Thus, the licensed traders become unable to compete on the market
with the unregistered traders;

5. There is no acting institution which strictly controls the execution of the
legislation;
6. Legislative changes are necessary through which the execution of the

legislative text, “From the beginning of 2009 every gas station in Bulgaria must have
facilities for loading automobiles with biodiesel and bioethanol”, will be cancelled or
postponed. The reason is that still there are a lot of legislative and technical obstacles
that make biodiesel and bioethanol trade impossible;

7. The enforcing of biodiesel is a matter of state policy and not of market
demand. Thus, regardless of the increasing state interest in the production of biofuels,
it is improbable that mass distribution on the market will be reached;

8. The mixing of biofuels with mineral products should be done only in tax
stores, licensed according to the Law on the excise duty and tax storehouses. Such
storehouses are available in “Lukoil”, “Petrol”, “OMV Bulgaria”, and “Rompetrol”, but
none of these companies is ready to mix biofuels with liquid fuels and to offer them on
the market. One of the reasons is that basically there is no one to establish control
over the quality of biofuels;

9. The other problem with market chains is that in Bulgaria nobody produces the
gasoline which can be mixed with ethanol. "The gasoline is required to be with lower
amounts of oxygen, otherwise the product will be with even higher oxidizing abilities.”;
and

10. There is no other European country where the percentage of biofuels is as
high as 5%, as it is in Bulgaria. That is why the Bulgarian Petrol and Gas Association
believe that the state has set an ambitious aim that is unlikely to be reached. (Most of
the European countries have set lower aims for the content of bio components when
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mixing the fuels. For example, in Italy, Slovakia and Czech Republic, biofuels must be
only 2%; in the UK, 2.5%; in Poland, 3.4%; and in Greece, 4%.)

The Bulgarian Petrol and Gas Association (BPGA) regard that:

1. In addition to the unsolved problem of control over market chains, there are a
few other obstacles in the implementation of biofuels in Bulgaria. “The problems are
not only technical, but also financial. Biodiesel is 1.5 times more expensive than
common diesel, and in order to sell it successfully it has to be at least 10 st. cheaper.
This cannot happen: The legislation foresees a 3% reduction in the excise on liquid
fuels when mixing them with biofuels, but still this is not enough.”;

2. Until October 2008, Customs used zero duty on biofuels for producers who
were already licensed storehouse keepers. Despite the fact that since October 2008
there have been no changes in the legislation, Customs imposes a higher duty on
biofuels, as required in the corresponding requirement for safe storage of biofuels in
tax storehouses. The amount named in the requirement is equal to the amount of the
excise duty on the mineral fuels: for biodiesel, the duty applicable to petrol (600
Iv./1000 l.); and an even higher price on bioethanol — the duty applicable to ethanol
(1200 Iv./ 100 I. pure alcohol);

3. The Agency grounds its reasons for non-implementation of zero duty and for
the amount of the requirement on the demand for notification of the European
Commission as a condition for implementation of zero duty for biofuels. But the
notification is only a recommendation, and is not obligatory for the states of the
European Union. Moreover, the notification deadline is at least 18 months earlier than
the date for submission, and in Bulgaria the deadline is even later; and

4. According to acting Law on the excise and tax storehouses, the excise duty
on biofuels — biodiesel and bioethanol - is defined as zero leva for 1000 litres. This
zero duty, which is considered state support, is applicable to motor fuels used in
processing agricultural land and energy heating products. So, except for the zero duty,
the law does not settle other duties on biofuels.

The common opinion is that the excise on the mixtures involving biofuels must be
eliminated. Not all of the market chains have storehouses for mixing fuels; this is also
related to additional financial costs.

According to the Law 15.01.2008 (on the conditions and order for supporting the
producers of energy crops), agricultural producers will receive direct payments for
cultivating energy crops appointed for every kind of agricultural products that can be
used for producing energy products. The amount of subsidy is €45/ha. This subsidy is
not being applied for the above-stated reasons and its relation to the contracts made
between the agricultural producers and biofuel producers.

3.1.2 Promotional activities

Seminars, conferences and meetings that have taken place in Bulgaria in 2009
include:
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Seminar on “Production of Biofuel in Bulgaria”, 03.12.2009, Sofia

Energy forum, Plovdiv, April 2009, Plovdiv

Press conference 28.04.2009, Sofia Biofuel Policy in Bulgaria (organized by the
National Biofuel Association)

3.1.3 Networking initiatives and network developmen  t

Recent networking initiatives include:
Energy agencies in Bulgaria have been involved in biofuels development. A
separate biofuel session has been organised within the Fifth National Conference
of Bulgarian Energy Agencies “Moving Towards RES for Heating, Electricity and
Biofuels, Plovdiv, 26-27 November 2009
Regular meetings and discussions with the National Association for Technology
Transfer.
Regular meetings and discussions with the National Biofuel Association
Bilateral meetings with biofuel-related businesses
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3.2 Romania
3.2.1 Technical initiatives

3.2.1.1 Biofuel production

In Romania according to the Ministry of Economy and Finance (MEF) five
companies produce biodiesel. In this year production is expected to rise to a
capacity of 285,000 tonnes provided that high quality vegetable oil is produced.

Specialists estimate that the annual market of biodiesel generated in Romania is
between €40-€50 million. This is only by application of the European Union Directive
which foresides that diesel must contain a certain percent of biodiesel. This will rise
to 5.75% in 2010.

Figure 3.1 Biodiesel estimate production in 2008
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Biodiesel costs and benefits

Often the price of diesel is high except for domestically produced diesel. For low
income people this has no immediate financial benefit, which is key for people
choosing biodiesel over diesel.

A diesel engine costs a lot more than a gasoline engine. However diesel engines
provide lower operation and maintenance costs compared with gasoline
engines. Even so it is a net benefit to switch to biodiesel. In France 70% of all cars
sold are now diesel. Repair costs are lower: an engine that runs on biodiesel needs
to work up to 300,000-400,000 km before engine intervention is needed.

Biodiesel is a better fuel for the environment. Biodiesel fuel causes the engine to
run more quietly with less vibrations compared to petroleum diesel and
without diesel oil. Biodiesel is non toxic and biodegrades easily. It is unable to
contaminate soil, ground water supplies, rivers, lakes and other marine areas if is
used 100% of its purest form. It does not leave unsightly oil slicks. Biodiesel burns
more cleanly thus reducing particulates. Biodiesel can increase engine life and
reduce maintenance cost if its quality is up to high standards.

Mechanics like to work with biodiesel as it is less toxic. Biodiesel lubricates an
engine better as it is more able to pass the o-rings of the piston and get into the
engine oil. This means that the engine oil is diluted. Some vehicle manufacturers
are stating that a more frequent oil change schedule is necessary. Biodiesel has
detergent and solvent qualities that clean the fuel system and resolve some injector
problems due to fouling.

Despite providing lower energy, engines converted to biodiesel have better than
expected power and therefore less than expected fuel consumption. This is
because used and older engines run more efficiently after biodiesel is used
because of the cleaning effects. However, this effect (especially on an older fuel
system) means that initially when high percentage biodiesel blends are used,
existing deposits are mobilized and can plug the filter. This can cause (only initially),
more than one filter or a plugged fuel system.

If people can make biodiesel themselves and can get a supply of cheap of used
vegetable oil then they could reap large benefits: perhaps 60% fuel cost savings
depending on the price of methanol. Making biodiesel is not too difficult but there
are health and safety risks. However these can be managed. Instructions on how to
make biodiesel are not common.

Manufacturer warrantees

In Romania manufacturers are concerned about the quality of biodiesel for sale.
Biodiesel blends are as low as 2-10%. They are reasons to be worried as diesel

Disclaimer:

The sole responsibility for the content of this publication lies with the authors.
It does not necessarily reflect the opinion of the European Communities. The
European Commission is not responsible for any use that may be made of the
information contained therein.
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passenger’'s cars have had difficulty in the last few decades because of the
guality of diesel on the market.

Buying directly from a major brand has fewer problems but even they can have a
bad batch from time to time. New standards are to be put into place in 2008-2010
as the market extends. This is particularly important for older diesels which were
built for higher sulphur diesel and therefore require higher lubricant. Older vehicles
do not have the warranty problem but very few of them have direct injection let
alone turbo injection

Today in Romania, there is no biofuel production except for a rather modest
guantity of exported rape. However, the potential for future raw material production
is high, and may come from different approaches, taking into account land and
production availability.

1. Re-conversion to biofuel production of a part of the habitual production
and use of raw materials

The information presented regarding production of different agricultural raw
materials such as oil, sugar and starch crops, already exists on the market for
purposes other than biofuel production. These are relevant as it shows the
efficiency, capability and experience in managing these kinds of crops. This
information constitutes the starting point for further consideration on biofuel raw
material production.

The land area used for these crops has in general decreased in recent years.
Some production limitations are needed to ensure that the European common
market functions properly in the future. These limitations may be expected
following the agriculture accession negotiations. Nevertheless, the limitations in
agricultural crop production will not be significant, and will be not a major source for
production or land availability for biofuel purposes.

Sugar beet production . The only significant decrease is shown by sugar beet
production, following more profitable raw sugar import from Brazil and Cuba
(420,000 tones raw sugar import). This results in the difference between today’s
sugar beet production and traditional sugar beet production (registered 7-10 years
ago), may be immediately reactivated as raw material for biofuel production. This
difference amounts to some 90,000 ha, or 1,800,000 tones under current
production efficiency.

Rape production. As mentioned above, the large majority (90%) of rape
production is exported, while remaining rape and rape oil production is used in
Romania for purposes than other biofuel such as textiles and chemistry. The
United States Department of Agriculture’s Foreign Agriculture Service informs that
Romania exported 85,000 tonnes of rape in the EU (Germany, Denmark and
Sweden) in 2001/2002. The use of the exported rape in the EU is not known, but
most probably it is processed for biofuel production. Cultivated areas for rape and
rape production have shown an increasing trend in recent years. Currently, it is
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considered that over 100,000 tones of rape production are exported for biofuels
production purposes.

Sweet sorghum production. At present, sorghum crops have a very modest
production volume and are used only as a cereal to obtain grains for animal food.
The Chiminform Research Centre specialises in chemical processing engineering
and recently developed a study stating the advantages of future sweet sorghum
production for biofuel production. Sweet sorghum production is not demanding as
meteorological and soil conditions are similar as those for sugar beet culture, -
around 6,000 litres/ha. From the plant, one obtains 3-8 tones sugar/ha, with a
processing cost 40% lower than that for sugar beet. Present production is up to 1
tonne/ha for grains, and up to 50 tonnes/ha for the whole plant.

2. increase of agricultural production intensity

One of the most important sources for land and production availability will come
from the increase in production efficiency. Today, approximately 10.3 millions
hectares of agricultural land are owned by 4,170 individual households, which
fragment land ownership. Currently, cereals use nearly 37% of the utilised
agricultural area of 14.8 million ha. The area used for maize is largest with 56% of
area in 2000, followed by wheat with a share of 35.5%.

The next most important crop by area utilised is sunflower, with an area of about
900,000 ha. Arable production intensity is likely to increase leading to higher yields
per hectare and

increased use of fertilisers and pesticides. The productivity increase may be about
3% per year. This trend is the response to a more stable agro-economic
environment and the gradual introduction of modern technology and machinery.

Production efficiency is much lower than in other EU countries. For example, for
cereal yields the EU-15 reference is 4.77 t/ha, while in Romania the average is 3
t/ha. Regarding oil, sugar and starch crops, the efficiency in Romania is 50 %
lower than other EU countries. Considering that the production level is kept at the
1998-2002 level, the improvement of productivity means that less land is needed
for the same production level. Important land areas will become available for
different purposes including biofuel production.

A general estimation made by the Research Institute for Soil Science and
Agrochemistry shows that from total agricultural land resources, 14.8 mill. ha, ca.
3.7 mill. ha is good or very good quality arable land. If intensively farmed, this area
could be the basis for securing long term food security for the country’s population.
It would also allow for the conversion of the remaining area of arable land for other
uses. These other uses may be mainly grassland or forest. Forests have been
strongly degraded and one estimates that at least 1.5 mill. ha of agricultural land
have to be afforested/reforested. Biofuel raw resources crops may be considered
here as well.
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Following the above estimation it is considered that following the increase of
production efficiency, up to 1,000 ha may become available for other
purposes (including biofuel raw material production) by 2010.

3. engaging part of the today not-used agricultural land

It is estimated that the amount of unfarmed arable land varies from year to year
between 5% and 10% of the total farmland. It includes not only degraded or
marginal land, but also important areas of high quality land whose owners do not
work due to different reasons:

Unable to work e.g. from old age,

De-capitalisation, especially lack of agricultural equipment for tillage or for other
agricultural works; and

Because of low income from agricultural activities.

Through land restitution, an important share of agricultural land (between 30% and
40% according to different estimates) was allocated to the owners that do
not work in agriculture (such as city dwellers and rural pensioners) and to those
who are not interested in cultivating the land. For example, in 2003 (in comparison
to 2002), the area cultivated with cereals decreased by 496,000 ha, which
represents some 5% from the arable land.

In general it may be considered that from the 9.3 mill ha of arable land, non-
cultivated land totals between 0.9 and 1.4 mill ha.

In summing up the above considerations on land and production availability for
biofuels raw materials purposes, it may be considered that currently the existing
potential is:

* 90,000 ha formerly used for sugar beet production;

* 85,000 ha rape area,;

» 1 mil ha available arable land, presently uncultivated; and
* 1 mil tonnes agricultural and forestry residues.

There are reservations for this potential to increase in the near future, as the
available land resulting from higher production intensity may reach another 1 mil ha
by 2010. The total figure of roughly 2,200,000 ha land available around 2010 for
non-food crops is confirmed
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3.2.1.2 Biofuel distribution

The necessity of Romania to fulfil a demand of 2% of biofuels in fuels
consumption is about 100.000 tones/year. Nowadays in Romania there are only a
few biofuels production plants that operate at a small capacity such as:

AutoElite and Biolam in Maramures County;

Blitz Transport in Prahova County, AnyProd; and

Letsol in Olt County.

Today a series of several large production plants are being developed at a total
production value estimated to 200.000 t/year (PrioBiocombustibil and Ultex in
lalomita County, Ulerom in Vaslui County, Climoform in Bacau County).
The forecast production of plants for vegetable oil (POV) crops to cover
Romania’s biofuels demand is:

1,2-1,5 Mio tones sunflower oil seeds;

0,3 Mio tones of Soya and;

1,0 Mio tones of Rapeseed [3].

These demands can be achieved by growing a cultivated area with rapeseed at
500.000 ha in the immediate period of time. The calculus of estimated oil
production to cover the necessary Rapeseed and Soya biofuel needs in Romania
is:
for Soya from 0,3 Mio tones: need to obtain 52.500 tones of oil (from a 17%
extraction efficiency);
for Rapeseed from 1,0 Mio tones: need to obtain 350.000 tones of oil (from
35% extraction efficiency).

For the future needs of 902,500 tonnes of vegetable oil from POV, 300,000 tonnes
will be used in the food industry and for domestic consumption and the difference
of 602,500 tonnes will be used for biofuels production.

3.2.2 Regulatory initiatives

3.2.2.1 Procurement

In Romania, InterAgro have commenced with ethanol production at a 100,000
metric tonne facility in Zimnicea. The plant will produce ethanol from 300,000 metric
tonnes of maize per year, with half of the feedstock being supplied by InterAgro.
The project cost was $93 million and the project sponsors say that they expect to
recover the investment within five years. The first litre of biofuel was produced by
Petrotel in the first half of 2008.

LUKOIL Company will widen its actions area, as follows:
Updating the refinery in Ploiesti to produce 50,000 tonnes of biofuels beside
classical fuels; and
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Install a turbine of 30 MWh to produce energy to supply biofuels for
airplanes.

According to the information provided by LukOil Company, with regard to internal
planning, Petrotel-Ploiesti Refinery started to produce biodiesel in the first semester
of 2008. The first stage capacity of pure ecological fuel was over 50,000 tonnes per
year and which increased to 100,000 tonnes per year. For this purpose, LukOil
invested $15 millions in 2007.

Until setting their own production capacity, Petrotel- LukOil refinery will acquire
biodiesel from other countries. Starting on 1% July, according to the Romanian
Government Decree and EU recommendations, Romania LukOil Company relied
on the merchandising of 15,000 tonnes of biodiesel per month.

In Romania, InterAgro have commenced with ethanol production at a 100,000
metric tonne facility in Zimnicea. The plant will produce ethanol from 300,000 metric
tonnes of maize per year, with half of the feedstock being supplied by InterAgro.
The project cost was $93 million and the project sponsors say that they expect to
recover the investment within five years. The first litre of biofuel was produced by
Petrotel in the first half of 2008.

LUKOIL Company will widen its actions area, as follows:
- Updating the refinery in Ploiesti to produce 50,000 tonnes of biofuels beside
classical fuels; and
Install a turbine of 30 MWh to produce energy to supply biofuels for
airplanes.

According to the information provided by LukOil Company, with regard to internal
planning, Petrotel-Ploiesti Refinery started to produce biodiesel in the first semester
of 2008. The first stage capacity of pure ecological fuel was over 50,000 tonnes per
year and which increased to 100,000 tonnes per year. For this purpose, LukOil
invested $15 millions in 2007.

Until setting their own production capacity, Petrotel- LukOil refinery will acquire
biodiesel from other countries. Starting on 1% July, according to the Romanian
Government Decree and EU recommendations, Romania LukOil Company relied
on the merchandising of 15,000 tonnes of biodiesel per month.

3.2.2.2 Market and supply chain development

In order to overrun the delay created by the restrictions imposed by the Fiscal Code
of Romania we asked for sponsorship and in May 2009 we obtained a sponsorship
of 100 litres of Biodiesel from S.C. Prio Biocombustibili Lehliu (part of Martifer
Group a big multinational company specialising in biodiesel production). Because
the quantity of 100 litres was quite small, we decided to use it in order to test the
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behaviour of biodiesel in a bus from a local public transport company: RATP
Ploiesti.

This bus was named BIOBUS and it was designed with the BIONIC logo, PMP,
UPG and sponsor’'s badges and text that explains what biodiesel means for the
community of Ploiesti. 500 booklets with more information regarding this project
and the advantages of Biodiesel were printed. These booklets were distributed to
travellers by volunteers from UPG Ploiesti.

The test with the BIOBUS started in Ploiesti on 5th of June 2009 (International
Environment Day). The BIOBUS was fuelled with a mixture of 25% biodiesel and
75% diesel gas oil. The test period was 50 days and the bus covered around 2000
km.

In this 50 day period more experimental tests were conducted in order to
characterise the behaviour of biodiesel in the bus engine. For this, the fuel was
analysed and the exhaust gas (CO2, CO, NOx, SOx, O2 and Particulate Matters)
was examined. At the some time more technical observations regarding the engine
working, the combustion temperature, the filling system and the fuel cleaning
system (filters) were made

Continued observation of the BIOBUS was made in order to observe the after-use
effects of biodiesel. This action was very well appreciated by local and national
newspapers and by the citizens of Ploiesti.

3.2.3 Promotional activities

Identification of the legislative barrier concerning biodiesel production and trading
materialised by editing a memorandum sent to the National Agency for
Environmental Protection and to the Romanian Parliament. At the same time, local
and national press ! approached this legislative backlog and reported this issue to
all its Romanian readers.

On 11 March 2009, UPG was represented at the Conference called “Energetic
Efficiency, Essential Condition for Sustainable Development”, which took place in
Bucharest. The conference was attended by:
- governmental organizations (Economy Ministry, The Romanian Agency for
Energy Conservation);
- non-governmental organizations (Petroleum’s Association of Employers,
Petroleum and Gas Engineers’ Society);
- universities (UPG, UPB); and
- one member of the Chamber of Deputies from Romanian Parliament etc.

! Adev rul” — the most important newspaper in Romania

RICysd It ‘ @
o= [ e r Nj i Intelligent Energy || Burope
BRI EnS Rcrh, e | T

e g g g T

25



Deliverable 2.1 BIONIC state-of-the art practiceiesv
www.bionic-project.eu

Proposals were discussed for increasing biofuel usage in obtaining energy, which is
the only proper way/method to reduce gas emissions and the greenhouse effect.

Between 26th-28th March 2009, at Bioterra University in Bucharest, the
International Conference called “Global Strategies in Agriculture, Agroturism, Food
and Environmental Protection” took place. On this occasion, UPG’s
representatives, presented a paper titled “Biofuels — A source of Clean Energy”.
The paper refers to the advantages of using bioethanol and biodiesel, in order to
protect the environment by reducing polluting emissions and also to preserve
hydrocarbon supplies/reserves.

9 May 2009- Europe Day - The City Hall in collaboration with UPGP and the
Prahova Environment Agency organised a round table with the topic “Using
alternative fuels and energy efficiency” with participants from the County Council,
the Environment Office from the Public Services Company and also students from
the Debate Club from local high schools.

30 may 2009 — A Communication session with UPGP students, at the Ploiesti
University House took place. The Bionic project was presented, under the theme of
“Biofuels role in fight against greenhouse effect”

26 June 2009 — A workshop organised at the Bucharest Polytechnic University
was conducted regarding t biofuels use in Romania. There were participants from
Ploiesti municipality, UPGP, Romanian Biofuels Association, Romanian Scientific
Academy and Romanian Chemistry Academy.

3.2.4 Networking initiatives and network developmen t

24 October 2008 UPG Ploiesti, the First workshop of the Regional BIONIC
Network was held with participation of 21 people from 8 institutions interested in
Biofuels promotion. The participants discussed the actual situation and
perspectives of biofuels in Romania.

The final decision was to enlarge the network with new actors who could help with
activities and to assure a powerful tool in biofuels promotion.

On 18th February 2009 , UPG, a work meeting of the local network took place with
members in order to promote biofuels. On this occasion, participants discussed
about the opportunity of using geothermal energy for some buildings’ (offices or
houses) heating, taking into account the fact that there are water sources of 50-
60°C temperature in Ploiesti’s subsoil.

26 June 2009, Representatives from the Regional Network were invited to
participate at a workshop regarding biofuel in Romania. This was organised by the
Romanian Biofuels Association, Scientists Academy, Chemistry Association and
was held in Bucharest, at the Bucharest Polytechnic University
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10 November 2009 - A meeting of the Prahova-Ploiesti Regional Network with
participants from the network took place. Representatives from the County Council,
Growth Pole Ploiesti Prahova — Plopeni, andBoldesti-Scaieni, Bucov were also
present.

The representatives from the Growth Pole Ploiesti Prahova were very interested
about the costs regarding the use of biodiesel and the regulations regarding
biodiesel production and stockage. They asked to be supported by the County
Council in order to valorise the unused lands to be cultivated with rape.

Figure 3.2 BIONIC Regional Network Workshop-11.10.0 9
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3.3 Spain
3.3.1 Technical initiatives
3.3.1.1 Biofuel production

In Cantabria there were plans to build three biofuels production facilities but
none of them have yet succeeded. Below we offer an update of the current
situation, focussing on the problems and barriers faced by the producers.

a. SNIACE Biofuels

This plant has been designed to produce 100.000 Tons./year of bioethanol and
there exists an agreement with a big enterprise group for the acquisition of the
bioethanol produced during the first 7 years of functioning. This project
received a grant of regional incentives of 7,1 M €.

Sniace Biofuels has been fighting to carry on this Project since 2002. In a first
moment, its Environmental Impact Study was rejected and it was necessary to
place the plant in a different location, closer to the main one, producing
chemical- industrial materials. Later on a new Integrated Environmental
Authorization, much more restrictive than the previous one, was made
compulsory and the obtainment process took over 9 months.

The construction of the plant is scheduled to begin during the first half of 2009,
planning to have the plant working by the end of 2010. It has taken quite a long
time to get the Environmental License from the Environmental Issues Regional
Ministry and at this moment SNIACE is waiting for the licence from the Local
Council of Torrelavega (where it is going to be built). For SNIACE, problems to
carry out this project are mainly related to bureaucracy.

b. GEBIOSA (General de Biocarburantes SA)

The Sociedad Ibérica de Molturacion S.A. (SIMSA) was the main promoter of this
Project, in which also the Regional Government of Cantabria participated, through
SODERCAN. GEBIOSA signed an agreement for the construction of a new
biodiesel production plant in Pontejos, with a budget os 18,000 M€, which should
be ready by the end of 2007. This plant should produce 120,000 TONs a year
of biofuel.

This project has been abandoned although after getting the part of the licenses
some of the building works had already started. The reason if that despite of
having the Environmental Impact Evaluation approved, the General Directorate
of Coasts determined that the fields occupied by SIMSA close to a river are to
be considered as public use sea estates. By the moment, no agreement
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between these two administrations has been achieved so the project has been
abandoned, despite of having the licenses.

C. Puerto de Santander

In 2007 a tender was published for the selection of offers for the management of
two files of administrative concession for the construction and exploitation of two
biodiesel production plants in Santander, close to the port area. Two plots of
50,000 m2 were assigned for the construction of two biodiesel plants, with a
production of 100,000 Tm /year each. This concession would be for 25 years. No
bid won the tender as the canon was too high compared to other tenders in
Spanish ports. This fact, together with the context, where profit was not assured
due to the competition with biodiesel coming from the USA, made the project to be
abandoned.

3.3.2 Biofuel distribution

Regarding distribution of Biofuels in Cantabria, the working team of BIONC has
been informed that some distributor has stopped selling biodiesel, as there was not
enough demand to justify dedicating one pump to sell just a few litres per day.

Biofuels consumption in Spain during 2008 has increased up to 1,46% of the
energy market, compared to 0,98% in 2007. However, this fact did not mean
much profit for local Spanish producers as most of this fuel was imported (61%
of the biofuel used in Spain in 2008 was imported against 51% in 2007). Biofuel
is being imported massively from countries such as USA or Argentina due to
the fact that these enjoy tax exemptions which make them more competitive.

According to the last study Publisher by the APPA, the imports of biodiesel
have continued growing during 2008 up to represent over 60% of the national
market. Spanish biodiesel producers could only provide an average of 16% of
their capacity. The sector expects that the measures introduced against the
entrance of American biodiesel have an impact to change this situation.
Biofuels reached in 2008 1,47% of the Spanish fuels market, being the
objective for this period 1,9%.

The market share achieved by biofuels in Spain during 2008 has increased
compared to 2007, reaching 1,47% of the total fuel consumption in transport,
whereas in 2007 this was only 1,16%. However this increase has not benefited
both fuels available in the Spanish market (bioethanol and biodiesel) in the same
manner, as whereas biodiesel has increased its market share against oil during
2008 from 0, 98% to 1,46%, bioethanol has reduced it market share in comparison
with gasoline, from 1,87% in 2007 to 1,52% in 2008.
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In any case, additional efforts are still necessary to achieve the objectives planned
for 2008 (1,9%), which are still far away from those appointed by the European
Directive for 2005 (2%).

3.3.3 Regulatory initiatives

3.3.3.1 Procurement

PROYECTO ADORE IT — http://www.adore-it.eu/

The objective is to stimulate the demand for and the use of biofuels, mainly within
public transport and governmental fleets. This should be facilitated by the
realisation of extra filling stations (at least 5 per region), the shortening of permit
procedures and a clear and significant improvement of the way the media inform
the public on the subject of biofuels. More reliable information is very essential. In
the year 2008, biofuels have been discussed intensely and most of the times also
with sceptism and distrust. Biofuels would have been the main cause of food
shortenings and high food prices. Biofuels would have contributed to deforestation
and loss of tropical woods and biodiversity. It was even doubted whether biofuels
would contribute to a reduction of global warming.

The specific objectives of ADORE IT are:

increased regional availability of biofuel production sites, filling stations and
vehicles

increased use of biofuels mainly by large fleet owners in accordance with
EU guidelines

a shortening of permit and authorisation procedure-time

a clear, positive and measurable change in the media on the subject of
biofuels

To be more precise, the objectives are:
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at least 5 extra regional distribution / biofuels filling stations 5 per region and
10% increased availability of bio-propulsed vehicles such as private cars,
busses and trucks

increased use of biofuels by consumers, firms, regional and local authorities
and other actors (3-5% in 2010).

a shortening of permit and authorisation procedure-time of at least 10%

a clear and measurable change (25% of the articles) in the general and
special media on the subject of biofuels:

more open minded (e.g. more positive with respect to first generation
biofuels)

more focused on possibilities (biofuels still need time to develop and
therefore do have certain shortcomings but are necessary from a
sustainability view (renewable, available, clean, profitable)

more ‘tuned with' the interests of cardrivers, more attractive (like the
promotion of (turbo injected) bio-ethanol cars which are claimed to be more
powerful)

Project partners

The project partners of ADORE IT are a combination of fore-runners and late
developers. This mix creates a well balanced opportunity to learn from each other
and enhance the possibilities for a removal of the barriers. And to combine efforts
on a European scale with regional, specific projects like the so-called '100.000
vehicle plan' in the province of Groningen.

These are the partners in the project:
Province of Groningen, the Netherlands (contact & co-ordinator of the
project)
Energy Agency of Sassari Province, Italy
Municipality of Ostersund, Sweden
Institute of Transport Economics, Norway
INTERTERMO CONCEPT - Research and Information Center on RES
Projects and Applications, Romania
University of Life Sciences, Estonia
SIRASA - Company for rural development works in Aragon, Spain

European program IEE

ADORE IT will last for three years and is partly financed by the European program
'Intelligent Energy Europe' (IEE). IEE funding helps to improve the market
conditions to save energy (should be 20% in 2020) and encourage the use of
renewable energy sources in Europe (should be increased to 12% (2010) and after
that to 20% (2020). The total budget of this program for the period 2007-2013 is
727 million euros
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3.34 Market and supply chain development

In September 2008, the first public E85 pump was opened in Madrid. The
bioethanol pump breaks new ground in the region and is one of few E85 pumps
that exist in Spain as a whole. The new pump, which is run by DISA/Shell, was
opened at the same time as the Mobility Week was celebrated. The suitable theme
for this year's Mobility Week was “Clean Air for All”.

Ana Botella, Environmental Councillor in the City of Madrid, at the opening
ceremony said that the clean fuels could play an essential role for air quality taking
into account that road traffic is responsible for 75% of emissions of the two
pollutants to be reduced in Madrid: nitrogen oxides and suspended particles.
Besides, vehicles are the source of 51% of the CO2 emissions in the city, This has
led Madrid City Hall to renew its fleet. Madrid already has more than 1,800 vehicles
that run on alternative fuels. This includes not only bioethanol but also electricity,
natural gas and biodiesel. For example, the Madrid City Council Urgent Cleaning
Service (SELUR) has a complete green vehicle fleet and the waste collection
service has a 97% green fleet. The Municipal Transport Company, EMT, has 62%
of its more than 2,000 buses running on alternative fuels.

When opening the new bioethanol pump, Ana Botella stated that the renewal of the
municipal fleet will be complete in 2011.

3.3.5 Promotional activities

The Energy Agency of Burgos (Agenbur) has started a project in January 2009 for
the promotion of biodiesel in the region, consisting on fidelity cards in the 12 petrol
stations supplying biodiesel in the region. The objective is to reward loyal users
with gifts. This is a very innovative initiative carried out within the activities of the
European project PROBIO. The use of these loyalty cards is very simple, as it is
only necessary to show it in the petrol station when filling up. The objective is to
stimulate the use of biodiesel. These cards can be obtained both in the petrol
stations and also in the web page of the project www.probio-project.com/sp this
system has been designed by a regional enterprise called CSA and will be running
throughout the whole 2009 in Burgos and Huelva.
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34 Sweden

34.1 Technical initiatives

There are a number of different ways of producing biofuels in Sweden. Biofuels can
be comprised of residual products from the cultivation of plants, such as straw,
tops, etc, and from animal production, such as manure. Also energy crops can be
cultivated, both traditional crops, such as grain, oil plants and sugar beets, and new
energy crops, such as salix (willow), reed phalaris (grass), hemp and fast-growing
broad-leaved trees. The fuel can then be converted and different techniques can
be used for this, e.g. combustion, anaerobic digestion, fermentation, pressing and
gasification.

An upcoming technique in Sweden and witch the Swedish government has pointed
out as a sustainable and wanted development is biogas from organic household
waste and sewage sludge. Besides the opportunity to produce biofuel for use in
transports, this is seen as a way to handle many different kinds of environmental
problems, such as how to handle organic waste and how to recycle nutrients from
food back to the fields for growing crops. Trough fermentation the sewage sludge
can bee considered hygienised and suitable as fertilizer and for this purpose a
certification system is built up called Revag.

Part 1 will be an abbreviated presentation of how biofuels are produced in Sweden

today.

Possible alternatives:

Plants rich in sugar and starch Fermentation Ethanol
(sugar beets, grain, potatoes) >
Plants rich in cellulose — dry Gasification Methanol, bio-
methane, (forest fuel, energy forest, straw) »

DME & FT

Plants rich in cellulose — wet
(pasture, maize, beet tops, manure, Fermentation

Organic householdwaste, sewege sludge) Biogas

Oil plants Pressing Biodiesel
(rape, rybs rape) >
3.4.2 Production of biofuels in Sweden today:
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There are mainly three kinds of bio fuel production in Sweden today, alcohol
(ethanol and methanol), bio diesel (FAME) and bio gas. A recently made study
shows that there are about

10 production plants for ethanol
12 production plants for FAME/RME
30 production plants for bio gas

Not all of these are up running yet but planed to be in a near future.

Ethanol

Ethanol production derives mainly from grain, but techniques to use cellulose as
raw material is a fast developing area. This is very interesting not just because
there are a lot of wood in Sweden but also because Sweden has a large paper and
pulp industry witch can play a dominate part in research and development towards
new kind of bio products in so called biorefinery. The paper and pulp manufacture
at Domsjo in Ornskoldsvik is a god example for these new techniques where
sulphite waste liquor is used as raw material. Ethanol is used both for low dilution,
5 percent, of petrol in Sweden and for the sale of E85 for clean cars.

Examples of ethanol production in Sweden

* Agroetanol AB, Norrkdping
Production: 55 million litres per year
Raw material: grain
Agroetanol’s new factory will be completed in 2008
Production: 150 million litres
Raw material: grain

*Etek, Etanolteknik AB, Ornskoéldsvik
Production: 0.001 million litres
Raw material: coniferous wood. Research/pilot plant. Development of
process for ethanol manufacture from cellulose
Goal: demonstration plant with commercially viable process in 2009

Methanol production
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There is no production of methanol in Sweden today but a factory is planned in
Hagfors, Varmland. Here the gasification of forest raw material will produce about
100,000 tons of pure methanol per year, which will be mixed into low-octane
commercial petrol. The methanol is extracted from synthesis gas by a process
called methanol synthesis. The gas is catalyzed and then purified by distillation.
The planned methanol factory is estimated to cost SEK 1.5-2 billion and to be
completed by January 2011.

FAME

For quite some time (15 years), fuel industries have manufactured fuel from rape
oil, known as RME (Rape Methyl Ester), intended for diesel engines. It is a form of
FAME (Fatty Acid Methyl Ester) — a generic term for bio diesel with mainly
vegetable oils as raw material. RME is one of few bio-components that can be
mixed into ordinary diesel on a large scale today. The market has been relatively
limited up till now, but recently demand has risen greatly. In Sweden 90,000
hectares of land is cultivated for oil plants. RME is produced mainly in Karlshamn
by Lantm&nnen Ecobransle where the production capacity is about 45 000 ton per
year and in Stenungssund by Perstorp Bio-products where the production capacity
is about 160 000 ton per year. The raw material used in these production plants is
not only rape from domestic production but also imported soy- and palm oil and
deep frying fat leftovers from food industry. In Varmland there is a farmer who
produces RME on a small scale at Karaby Bioenergi in Kristinehamn, mainly using
locally grown rape. Due to Sweden’s cold climate in wintertime the quality of
FAME/RME needs to be other than in countries outside of Scandinavia. There can
not be a content of palm oil in wintertime witch is the case in FAME in rest of
Europe.

Biogas production

Biogas is produced both on a small and on a large scale in several places in
Sweden today. There is controlled biogas production in over 220 plants all over
Sweden. More than 130 of these are located at municipal sewage works and use
sewage sludge as raw material in the anaerobic digestion process. At about 60
plants the gas is extracted from waste deposits and about 10-20 plants produce
biogas by anaerobic digestion of various wastes. The total annual production of
biogas in Sweden today represents a power supply of 1.2 TWh and the potential
production is estimated at 14-17 TWh. Biogas is produced both in biogas plants,
mainly by anaerobic digestion of different types of organic waste, and
spontaneously at waste deposit (landfill gas). Of the plants identified, 60 were
landfill plants, while the other plants produced biogas in digestion chambers. The
number of identified sewage works with digestion chambers is 144.The main
digestion substrata in biogas production are different types of waste, such as
sewage sludge, sorted-out household waste and waste from the food industry. The
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total amount of digestion substrata that has been reported is just over 9 million tons

in wet weight.

Table 4.1. The number of biogas plants in Sweden, t
plants, the methane content and total digestion cha

he number of mesophile and thermophile
mber volume

Type of plant Number of Number of Number of Mean Digestion

plants mesophile thermophile  methane chamber
plants plants content  \,5lume (m 3)
(%)

Industrial sewage 3 3 0 71.2 55 200

Agriculture 8 7 1 64.9 10 810

Joint digestion of 14 6 6 67.4 47 000

waste

Landfills 60 n.a.* n.a.* 50** n.a.*

Sewage works 138 (6)*** 130 4 64.5 343 351

Total 223 (6)*** 146 11 n.a.* 456 361

*not applicable, **assumed content, ***6 sewage works reported but not in use

Tabl3 4.2. Distribution of plants, digestion chambe

r volume and biogas production per

county (GWh)
County Number of  Total digestion Biogasproduction
plants chamber , (GWh)
volume (m )
Blekinge 3 1500 10,5
Dalarna 11 8 130 14,6
Gotland 3 2 850 9,0
Gavleborg 6 5500 23,6
Halland 8 19 453 41,3
Jamtland 2 3 500 17,4
Jonkoping 11 12 670 30,7
Kalmar 9 13 220 35,4
Kronoberg 7 6 483 12,5
Norrbotten 9 12 100 36,6
Skane 44 101 310 295,7
Stockholm 15 85 510 197,5
Sodermanland 7 6 930 25,0
Uppsala 6 11 500 14,9
Varmland 10 5 660 18,1
Vasterbotten 4 12 200 27,3
Vasternorrland 11 39 500 82,0
Vastmanland 9 15175 43,3
Vastra Gotaland 31 59 770 159,6
Orebro 9 9820 43,9
Ostergotland 8 23 580 74,4
Total 223 456 361 1213,2
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3.4.2.1 Biofuel distribution and biofuel usage

Renewable fuels used for transportation on the Swedish market were 4.9 percent
in terms of energy content in 2008, to compare with the Swedish national goal of
5.75 percent in 2010. The most effective and reliable way to bring up the share of
renewable fuels is throw low dilution of ethanol and FAME into gasoline and diesel.

Biogas

There are totally 92 public gas filling stations in Sweden and 30 gas filling stations
for heavy transports. These are mainly placed in South and Central Sweden. In
2008 60 million Nm? fuel gas was sold, 58 percent (34 million Nm®) of this gas was
bio gas. In 2007 a total of 53 million Nm?® of fuel gas was sold, of which 28 million
Nm?® was biogas. On the distribution side there are only a few suppliers of gas.
These are:

- Fordonsgas Vast, which has 30 filling stations in Sweden

- AGA, which has its market mainly round Stockholm with 11 filling stations
- EON, which has about 25 filling stations in the south of Sweden

- Svensk biogas, which has about 10 filling stations

The rest are municipalities and petrol companies.

More than 50 percent of the produced biogas is used to produce heat in district
heating plants. This can partly be explained by the lack of gas infrastructure and
plants for upgrading the gas to the quality needed for cars. And because there is a
market for natural gas there is an easy way to mix with bio gas and thereby make
the natural gas more friendly to the environment.

3.4.3 Regulatory initiatives

3.4.3.1 Procurement

Many municipalities, counties, regions and companies have targets with regard to
the purchase of vehicles and fuel. Karlstad Municipality, for example, has the target
that 100% of its cars and trucks are to be clean vehicles by the end of 2010.
Gothenburg City has similar targets. By 2008 80% of its vehicles are to be clean
vehicles and 5% of the vehicles of the residents in the municipality are to be run on
alternative fuels. Clean vehicles are to be asked for when purchasing mobility, taxi
and messenger services. The target is that by 2008 90% of the mileage of these
vehicles is to be done in vehicles that meet the municipality’s requirements for
clean vehicles. When purchasing bus and delivery services in the city centre, clean
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vehicles are to be the primary requirement. These and similar demands are to be
found in many municipalities in Sweden.

Collective purchasing has also been carried out in order to speed up the market. In
2007 Stockholm City carried out collective purchasing together with 200 companies
for someone to manufacture an ethanol-run transport vehicle. It was successful,
and at the beginning of 2008 there was an ethanol version of the VW van. At the
beginning of the 21% century there was a similar technological purchasing of
ethanol-run private cars. It resulted in the introduction of the Ford Focus FFV.

3.4.4 Promotional activities

The aim of www.miljofordon.se is to spread knowledge and product-neutral
information about clean vehicles, clean fuels and everything else of importance and
help to anyone wanting to buy and drive a clean vehicle. This web service covers
all mass-produced cars that are classified as clean cars in accordance with some
definition.

The site is non-profit-making and is run by the municipalities of Stockholm,
Gothenburg and Malmg. It started in 1999 and is now the leading source of
information for buyers of clean vehicles in Sweden.

Grona bilister (Green Motorists) is a society that was formed in 1994 with the
support of the Swedish Society for Nature Conservation and the World Wildlife
Fund. It works for an environment-compatible development of road traffic and to
influence the car industry, the transport industry, authorities and politicians via
reports, deputations and letters. Grona bilister also monitors the municipalities in
Sweden with regard to the clean car situation and publishes an annual list of the
cars that are best for the environment.

3.4.5 Network initiatives and network development

There are networks in Sweden today primarily for ethanol and gas. BioFuel Region
works mainly on the ethanol side. It covers two areas in the north of Sweden
(Vasternorrland and the county of Vasterbotten) and has 18 municipalities, 2
county councils and 11 companies as members. BioFuel Region works mainly to
be a catalyst, meeting-place, node and coordinating agency for public actors,
companies and universities. The work takes place in connected but relatively
independent working groups in different parts of the development chain of raw
material — production — distribution — vehicle — regulations.Biogas has several
networks spread over different regions in Sweden: Biogas Ost (East) — the counties
of Stockholm, Sodermanland, Uppsala, Vastmanland, Orebro and Ostergétland;
Biogas Syd (South) — the Skane region; Biogas Mitt (Middle) — Gavleborg and the
rest of northern Central Sweden; Biogas Norr (North) — Norrland (northern
Sweden) and Biogas Vast (West) — the Vastrag6taland region. These are
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collaboration agencies that work to influence and improve the factors affecting
biogas — both with regard to its production and distribution, and to the use of gas
vehicles.
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3.5 UK
351 Technical initiatives
3.5.1.1 Biofuel production

There is a wide range of companies involved in the production of first generation
biofuels. Biodiesel manufacture from agricultural crops, used cooking oil and tallow,
ranging from multi-national corporations to private individuals manufacturing in
garages and sheds. Ethanol production is the domain of larger multi national
companies, with some exceptions.

We have split this examples into producers, distributors and users. In some cases
we have found that many of the best example producers are also either users
themselves of the fuels or offer some distribution service through their own pumps
and distribution services. If they do not have this capacity directly they have often
entered into a partnership to complete the missing links in the chain from
production to use and often the recollection of waste.

Production from crops

Abengoa - Bioethanol from Wheat

Spanish energy and engineering group Abengoa announced in March 2007 that it
had applied for planning permission to build a bioethanol plant at Immingham near
Hull with a capacity of 400,000 tonnes of oil a year. The expectation was that the
plant would use about 1.1 million tonnes of wheat a year. The plant was due to
open in late 2009, but no completion date can currently be established.

Abengoa Bioenergy is reported to be running an R&D project, ‘I+DEA, Research
and Development of Ethanol for Automotive Applications’, grant-aided by Spanish
government agencies. This project, involving a consortium of private companies
and public research organisations, covers the complete bioethanol cycle,
production of raw material (energy crops) and enzymes (biotechnology), bioethanol
production technologies and their use in engines.

Abengoa Bioenergy is the largest European bioethanol manufacturer, with more
than 1,000 ML/year of total installed capacity. It maintains three production facilities
in Spain with a capacity over 500 ML/year, and is constructing the first world
biomass enzymatic hydrolysis demonstration plant with a capacity over 5vML/year.

Bioethanol Ltd — Bioethanol from Wheat, Barley, Mol  asses, Sugar Beet

An ethanol refinery is planned to be built at Immingham initially with a capacity of
100000 tonnes of bioethanol as a joint venture between Bioethanol Ltd and
Centaur Grain, using 320000 tonnes of wheat. Planning was approved in 2007
and the plant is also designed to take various proportions of starches and sugars.
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British Sugar — Bioethanol from sugar beet The UK'’s first bioethanol refinery at
Wissington, near Downham Market, Norfolk which is producing 70,000 litres of
bioethanol per year, and laterly biobutanol, from sugar beet. It uses 650,000 tonnes
of sugar beat in production.

Ebony Solutions Ltd — Biodiesel from Rapeseed,Soya, Palm and UCO
Producing 24 million tonnes of biodiesel per annum the company manufacture a
fuel they have developed called Ultra 20. This fuel complies with EN590 and is
approved by Cummings, Citroen, Peugeot and Daimler Chrysler in their vehicles.
The company claim a 20% reduction in CO2 emissions compared with fossil fuels.
A blended product is sold usually at 100%, 20% or 5% inclusion rates.

Ensus - Bioethanol from Wheat

Ensus Group is developing what is claimed to be the largest biorefinery in Europe,
at Wilton in the North East of England. The plant will produce 400 million litres of
bioethanol per annum from EU wheat stocks using 1 million tonnes of wheat per
year. Ensus claims the feedstock will be produced from existing arable land area
without adverse effects. Production is due to start later in 2009.

Shell have a contract to take the bioethanol and Greencore International hold the
contract to supply the wheat feedstocks.

Earls Nook (formerly Biofuels Corporation) — Biodie sel from virgin oil

In June 2006, Biofuels Corporation welcomed the Prime Minister, to its Seal Sands
plant for its official opening. The plant at Seal Sands, Tyneside manufactures
biodiesel from a wide range of vegetable oils such as palm, rape, canola, soy,
linseed, coconut, mustard and cotton. The plant has a capacity of approximately
250000 tonnes per annum.

In August 2007 the company was restructured, taken private and re-named Earls
Nook. We understand the business is still producing and selling to Mabenaft and
Petroplus.

Greenergy — Biodiesel from Rape, Palm, Soy and wast e

Greenergy is a significant producer and supplier of petroleum and biofuels into the
UK transport fuels market, supplying over 12% of the UK’s overall petrol and diesel
market and approximately one third of the biofuels market. The company has
extensive worldwide sourcing experience, manufacturing biodiesel from agricultural
crops, tallow and UCO.

Whilst the company’s policy is to source from international market's Greenergy

claims to be at the forefront of supplying fuels which meet appropriate
environmental and social standards. A monthly breakdown of the feedstocks from

42



Deliverable 2.1 BIONIC state-of-the art practiceiesv
www.bionic-project.eu

which fuels are derived have been published by the company since February 2008.
No other company provide this level of information.

The company sources imported rape, palm and soy as feedstock for biodiesel
production as well as rape crop from UK domestic growers.

Palm-based biodiesel has been widely criticised by environmental groups for the
loss of rainforest and wildlife habitat. Greenergy counter this criticism, suggesting
that the demand for palm oil is insignificant against the demand from the food
industry. The company is committed to sourcing palm oil only if it has been
produced to Certified Sustainable Palm Oil standards.

Greenergy source virtually all soy feedstock from the USA where no agricultural
standard has been benchmarked by the RFA. The only qualifying standard for soy
under the RTFO is the Basel criteria, which is not applied widely as it restricts the
use of GM crops. Greenergy are however active members of the Roundtable on
Responsible Soy (RTRS) which is working towards the development of
sustainability standards which can be applied internationally.

Rapeseed is sourced in the UK and abroad. In the UK LEAF and ACCS are the
qualifying standards although no others apply outside the UK. The company offer
contracts for rapeseed to UK farmers, titled “Field to Forecourt”. For the 2008
harvest the contracted volume was 250000 tonnes, 10% of the UK crop. The
contract was offered through Frontier Agriculture, Grainfarmers, REFA, John
Vergette and Harlow Agricultural Merchants

Green Spirit - Bioethanol from wheat

Green Spirit Fuels Ltd was launched in June 2005 by grain trader Wessex Grain.
The company was founded to produce and market bioethanol. It was planned to be
a key partner in the Somerset Biofuel Project who would ultimately be the source of
bioethanol to fuel the project.

It announced that it planned to build two bioethanol plants, the first of which will be
built at Henstridge in Somerset. Development funding was announced in
September 2005, and planning permission for the Somerset site was received in
January 2006.

In June 2006, the company announced that its second plant would be sited in the
Humberside region. The company has had a number of financing difficulties and
neither plant has been built.

MPB Bioproducts Ltd — Biodiesel from OSR

MPB is the oil producing partner of Land Network Ltd, a 17 strong farmer owned
consortium involved in composting waste from local authorities. All farms have
replaced mineral fertiliser with composted material and 10% of their land is
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dedicated to OSR, which in turn is processed to biodiesel for transport and
powering cultivation equipment.

Land Network Ltd is a not for profit organisation and claims a 43tonne CO2 saving
/ha against conventional fossil fuel driven vehicles. A central support facility is
available for members to get technological and expert advice.

Muirhouse Farm Partnership, Galashields — Biodiesel from OSR

A small farm based company, the partnership sources 100% of feedstock from
local OSR. Currently the plant is not in production due to economic circumstances.
The company also retail home production kits, although users must source their
own oils.

Vivergo - Bioethanol from Wheat

The company is a partnership between BP, British Sugar and Dupont. Through
this alliance it hopes to capitalise upon BP’s fuels technology expertise and access
to major fuel markets; British Sugar’s experience in the agricultural value chain and
links to feedstock supply. DuPont provides biotechnology and bio-manufacturing
capabilities.

Located in Hull adjacent to BP Chemicals site, the plant will have a capacity to
produce 320,000 tonnes of bioethanol from wheat. Commissioning is due to take
place in spring 2010. Vivergo claim the plant will bestow 3 major benefits:

The plant is located in the UK wheat belt.

Local proximity to good quality CHP sources will provide steam to the

biorefinery

The deep port location will optimise supply chain logistics

Veg Oil Motoring — Biodiesel as Pure Plant Oils

A Welsh company selling cooking oil as a transport fuel. Engine modifications are
required and like Verdant Fuel Ltd, the company also use the engine conversion
kits by Elsbett. AG

Verdant Fuel Ltd — Biodiesel from OSR

The company is involved with the cold pressing of UK grown OSR to produce a
pure plant oil which is used as a fuel in converted diesel engines. All oil is produced
to DIN 50615 the standard for rapeseed which is used for fuel. The company
provide oil to Waitrose who operate 8 converted distribution vehicles and plan
more.

James Onslow from Verdant claims that over 40,000 miles a converted tractor unit
can save over 80 tonnes of CO2 compared with a fossil fuel alternative

Verdant have a German sister company, Elsbett AG, who manufacture and fit
conversion kits to all types of vehicles.

Fuel duty must be paid on any oil over the 2,500 litre duty free limit.
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From used cooking oils (UCO)

Argent Energy (UCO)

Manufacturing biodiesel from waste cooking oil and tallow since 2005, the
Motherwell based company Argent, process approximately 44,000 tonnes of
biofuel per annum.

As part of a community engagement strategy, the company has an arrangement
with the coach and bus company, Stagecoach, where passengers can re-cycle
their used cooking oil, although this represents a small proportion of total annual
production of biodiesel.

The company has also secured planning permission for a second plant at Elsmere
Port in Cheshire which is currently on hold.

BioDriven — Biodiesel from UCO

A small scale biodiesel producer based at Canterbury producing 2,000 tonnes
biodiesel / year. Use both virgin vegetable oil and waste vegetable oil, but they
state that they avoid palm oil. The company has an agreement with a waste oil
collection service.

Convert2Green Ltd Biodiesel from UCO

Convert2Green based in Middlewich, Cheshire, claim to be one of the top biofuel
producers in the UK, using waste vegetable oil to produce biofuels for distribution
and power generation. Convert2Green has its own fleet of tankers for collections,
but also works with a variety of private oil collectors throughout the UK.

Convert2Green’s entire operation is run on biofuel, from the fleet of delivery
tankers, to the electrical generators, with waste water used in biodigestion
systems.

Convert2GreenLtd employs a partnership approach in sourcing feedstock and fuel
supply. The process, based upon a batching system, offers partners the ability to
use their own waste vegetable oil, returned to them as biofuel or power, and
guarantees that only sustainable oil is used throughout the manufacturing process.

The company supplied over 3 million litres to the food distribution company 3663 in
2008, saving 7000 Tonnes of CO2. The company have also been working closely
with the truck company Scania analysing fuel mixes to a B30 level. The Fredrick
Robinson pub group work with Convert2Green to offer pub tenants a recycling
service for their waste oils. The company also collect WCO from the restaurant
chain Nando’s, and in turn supply Nando’s with biodiesel for their delivery vehicles.

Convert2Green, in conjunction with Green2Go, work with the Council and Primary
Care Trusts in Oldham. Convert2Green manage the collection of waste oil from
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schools, colleges, leisure centres and public recycling centres throughout the
borough and intend to use the biofuel processed from the waste to create a
sustainable biofuel, to drive combined heat and power systems to be installed in
council and NHS trust buildings.

Devon Fuels Ltd —Biodiesel from UCO

A farm based enterprise, the company is involved with biodiesel production from
waste oils and is currently upgrading the processing plant. Other renewable
systems are planned on the site and the intention is to optimise the efficiency of the
plant by linking a number of these technologies. An AD system will provide heat to
the transesterification unit for the oil production, with the glycerol byproduct fueling
the AD plant. Biomethane gas will in turn power a CHP unit converting biomethane
to electricity and return it to the grid.

Dexter Biofuels — Biodiesel from UCO

Dexter Biofuels was established in 2007 as a subsidiary company of Dexter Paints,
Burnley. The parent company specialised in the manufacture of solvent based
paints as well as water based products. Increasing legislation surrounding solvent
based materials and major changes in the paint retailing market saw a contraction
of orders and alternative revenue streams were required.

The decision to enter the biofuel market was prompted by government
encouragement through the RTFO and a general feeling that the biofuel market
would expand. The fuel duty rebate for biodiesels of 20p/l was seen as a positive
financial commitment from government to support producers and the company was
formed.

A major factor in the decision to enter the biofuel market was the chemical
expertise of existing staff. A fully automated biodiesel production facility was
designed and built in a redundant building. £200,000 was invested in a trans-
esterification plant, storage tanks and ancillary equipment. A further £10,000 was
required to cover IPCC licensing and the unit provided work for 1.5 workers.

Production began behind schedule in January 2008, due to delays in the
construction of the plant and issues created by the Environment Agency associated
with the IPCC licensing. Feed stock for the biodiesel was waste cooking oil
supplied by national oil brokers PDM and Tony Stern.

Between January and July the plant produced 300,000 litres of biodiesel. The
product was sold to local users from the company’s own pump and bulk deliveries
to large companies. Customers included Fraser Eagle Holidays, Bradford City
Council and a number of small businesses and individuals.

Customer demand was driven largely by price, with a differential of 10p less than

the pump price for mineral based fuels. The company found that without this
reduction customers would revert to conventional suppliers.
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Whilst sales and demand for biodiesel were generally good a number of problems
were encountered. The quality of used cooking oils varied considerably and
required diligent testing and quality control. Although the company had in-house
chemical analysis facilities and trained chemists at its disposal, a higher quality
feedstock would have reduced these problems. The company explored the
possibility of using virgin rape seed oil, however, prices for feedstock from
domestic provenance restricted this option. Feedstock from China was available
but it was felt this would compromise the environmental credibility of the company.

During 2008 the waste cooking oil market rose dramatically. Over the 6 months
period of production, waste cooking oil prices rose from £270/tonne to £630. The
plant was subsequently running at a loss and coincided with the closure of the
parent company. A decision was made to halt biofuel production. The plant is
currently mothballed and production could re-start if financial conditions become
more favourable.

Eco Biofuels (Burnley) — Biodiesel from UCO

Eco Biofuels produces biodiesel from waste cooking oil. The company operates
it's own pump selling directly to the public. A large proportion of sales are to the
town’s taxi operators. Despite falling feedstock prices since 2008 the company is
on the brink of closure. Current production and sales are approximately 750 litres
per week; half the break even level. The company is likely to cease production by
August 2009.

The owner of the company has reiterated the problems of other producers and has
cited high feedstock prices as the main reason for the failure of the business. He
also feels that the fuel duty of 32ppl on biofuels is too high and that the government
should reduce or remove this if it is serious about fuel production from renewable
sources.

Golden Fuels Ltd — biodiesel from UCO

The Oxford based company was set up as a workers co-operative with the aim of
becoming a community scale biodiesel project. The company is a NFP and
produces approximately 1000 litres/week.

Approximately 50% of UCO is sourced from the community and 50% bought in.
They are struggling with high UCO prices and facing the uncertainty of the
replacement of biofuel duty rebate with the new RTFC scheme. The proprietors
believe that the RTFO system is ‘not working for small producers, which are
unfairly losing out in this scheme’.

Pilkington Oils Ltd — Biodiesel from UCO

Since September 2007 the company have been manufacturing biodiesel and
selling their own branded diesel blend marketed as Ecogreen. The company
produces on average 30,000 litres/week of neat fuel from UCO. The percentage of
biodiesel in the blend is not disclosed. Although hard information was unavailable
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we understand production levels have fallen significantly due to the unfavourable
cost and duty situation.

Uptown Oil Ltd - biodiesel from UCO
A London based business processing oil from waste. The company sponsored the
Green Party battle bus at the last election.

UK Renewable Fuels Ltd — Biodiesel from UCO

Manufacturing biodiesel since 2005 at their Knowsley site in Merseyside the
company is one of the largest biofuel manufacturers in the Northwest. The
company currently manufactures 250,000 litres of biodiesel from WCO per month.
The company supplies a number of large transport companies and a social
enterprise which restores furniture in Merseyside.

Despite the companies relatively long existence in the industry, John Neild
Managing Director of UK Renewable Fuels, is candid about the challenges his
company faces. The high cost of WCO and the level of fuel duty are making the
production of biodiesel in this manner financially unsustainable.

Mr Neild has had regular discussions with Government about the problems
producers face, but feels a solution is not imminent. He points out that those
producers who use WCO as feedstock should be regarded as a re-cycler of a
waste material which would otherwise be bound for landfill and for this reason
alone fuel duty should be reduced. Mr Neild highlights the issue that without the
biodiesel industry this waste stream has no other use as it can no longer be
incorporated into animal feed.

Mr Neild is calling on Government to reduce or remove fuel duty and to prevent the
export of WCO to the EU where lower fuel duty prices make the economics of
production more favourable. He also points out that the strength of the Euro
against the Pound has meant that brokers can command higher prices for WCO in
the EU market.

Numerous small producers process UCQO’s to biofuels. Most offer a collection
service for UCO, although very few can source sufficient supplies to meet demand.

Biogas

Gasrec Ltd — Biogas from Waste food
Gasrec produce biomethane from Anaerobic digestion to CNG vehicles.

In August 2008 Gasrec became the first commercial producer of liquid biomethane
fuel. Camden Council and Veolia Environmental Services have subsequently
conducted trials with a CNG powered street cleaning vehicle with the installation of
a biogas fuelling station at York Street, Camden.
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Gasrec have a partnership agreement with the Hardstaffs Group of Nottingham.
Hardstaff Transport is running some of their own vehicles on dual fuel biomethane
from the plant and their Gas fuels and systems company, Portal Gas Services,
distribute the biomethane. (See Hardstaffs under users).

United Utilities — Biogas from human waste

United Utilities has announced plans to generate biogas from the Davyhume,
Manchester wastewater treatment process into gas for injection into the local gas
pipeline network and fuel for a fleet of sludge tankers. The scheme has recently
secured funding from Defra, coming via WRAP (Waste & Resources Action
Programme).

It is planned for the pilot project to supply gas to about 500 homes and UU
vehicles. Potentially biomethane from a plant like Davyhulme could supply 5,000
homes.

The plans involve installing equipment, a gas compression and fuelling station, plus
a pipeline to link into the local gas distribution network. The £4.3 million project
should be operational by early 2011.

One of United Utilities' sludge tankers has already been converted to run on diesel
and compressed natural gas, and this has confirmed that a dual fuel system does
not affect the engine performance of such heavy vehicles. Once up and running
the intention is to run 24 tankers on a biomethane and diesel dual fuel system.

Alternative Production Schemes

Newton Rigg College, Cumbria
The college have developed a facility for local farmers to hire, enabling them to
crush OSR and process the rape oil into biodiesel.

The current prices for Oil Seed Rape are too high for the process to be
economically viable and as yet the plant remains unused.

Whilst the aims of the project may be viewed as admirable, it must be questioned

why public investment in this plant was forthcoming when the economics clearly
cannot be justified.

49



Deliverable 2.1 BIONIC state-of-the art practiceiesv
www.bionic-project.eu

3.5.2 Biofuel distribution & Usage

Morrisons - Biofuel distribution

Morrisons supermarket has led the way in making biofuels more widely available to
the general public. Morrisons was the first forecourt in the UK to install an E85
bioethanol pump selling 85% bioethanol and 15% petrol at its Norwich store in
March 2006. By July 2007 it was installing its 16" bioethanol pump as it rolled out
distribution over the country.

In October 2007 Morrisons began to offer B30 biodiesel, 30%biodiesel. By
February 2009 B30 is reported to be in 110 forecourts at Morrison stores.

Morrisons environmental policy includes reference to ensuring that suppliers of
products derived from palm oil or soya are sustainably produced. Morrisons is also
a leading supplier of LPG with over 45 stations.

Harvest Energy

Harvest is one of the UK'’s largest independent blenders and suppliers of road fuel,
and have promoted the use of biofuels. Morrisons bioethanol and biodiesel B30
fuels are sourced from Harvest Energy which is a major UK fuels distributor with
around 5% of the UK fuels market. The business is owned by Irish equity company
lon Equity which also owns Topaz Energy Ltd, a distribution fuel business in
Ireland and SWS Group, an alternative energy supplier and business process
outsourcer in Ireland.

Harvest has now opened 5 London based branded retail sites through which to sell
their fuels, biofuel and conventional fuel to the wider public.

The Somerset Biofuels Project

This was a project cited as a best practice case study and put forward to support a
Beacon Status application. Somerset County Council (SCC) adopted a Renewable
Energy Strategy in December 2003, enabling work to be initiated on various large-
scale renewable energy schemes. Bioethanol production and utilisation was
identified as a potential area of development.

The Somerset Biofuel project lead to SCC becoming the UK Coordinating Partner
of the EU funded BioEthanol for the Sustainable Transport (BEST) Project, under
the European 6th Framework Programme, Alternative Motor Fuels: BioFuel Cities.

The Somerset Biofuel project was set up with clear aims:

To establish a network of high blend (E85) bioethanol fuel pumps on
local forecourts

To introduce bioethanol vehicles into local public and private sector
fleets

To promote the wider use of bioethanol vehicles
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To support the installation of the Green Spirit Fuels bioethanol
production plant in Somerset

Through the above work, and in line with the SCC Renewable Energy
Strategy, reduce carbon emissions from the Transport sector

The project through partnership working, installed a network of five E85 ethanol
fuel pumps at Morrisons stores and deployed Ford Focus flexifuel, bioethanol
vehicles in public sector and utility fleets. In 2006, cars were supplied to Somerset
County Council, Avon & Somerset Constabulary, Wessex Water, The Environment
Agency and Green Spirit Fuels.

Planning permission was secured for an ethanol production plant in Somerset
using locally grown wheat as a fuel source for Green Spirit. The plant has never
been built.

Petroplus

Petroplus is a blender of biofuels. It refines North Sea Oil and blends with biofuel.
According to their website, Petroplus supplies the major part of the UK’s biodiesel,
branded as Bioplus which is a 4.5% blend. We understand that they take biodiesel
production from Earls Nook. Petroplus is a contributor to the NE biofuels group.

3.5.3 Regulatory initiatives
3.5.3.1 Procurement
London Borough of Richmond Council — Sourcing biodi esel

The London Borough of Richmond have made a commitment to running their fleet
on 100% biodiesel sourced from waste cooking oil. They have undertaken trials
and issued a tender for 750000 litres of biodiesel p.a. to be sourced from waste
cooking oil collected from Greater London. They believe that this will require a
framework agreement of up to 20 producers to be able to supply them.

Richmond Council avidly advocates that the duty on biofuels should reflect
feedstocks source. They report that the cost of collection of waste cooking oil
(UCO) has not been factored into the cost of estimates used by government and
report that at the start of 2009, even with the 20p duty differential, they were paying
up to 17p per litre more for biodiesel from UCO than conventional fossil diesel.

3663 — Using food waste for fuel to deliver to food service customers

Food service company 3663, runs a fleet of 1000 trucks which deliver to food
outlets. In 2007 they established a trial to run vehicles on 30% biodiesel sourced
from waste cooking oil supplied by Conver2Green. By March 2009 this had been
extended to cover almost 75% of the fleet.
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We understand that it is not 3663 themselves who are collecting the waste oil, but
that the separate specialist oil company Arrow Oils are providing the collection
service issuing waste notes to all customers. Arrow operate 100 vehicles from 15
depots collecting 200,000 litres of used cooking oil per week.

Nevertheless the partnership between 3663 and Convert2Green is reported to
have produced nearly four million litres of biodiesel and reduced CO2 emissions by
more than 10,000 tonnes compared to mineral diesel.

Hardstaff Group — Integration of technology, fuel s  ystems, fuel, and biogas
use

The Hardstaff Group of companies is a case study, of a business, which is able to
deliver, trial and use road fuel gases including biogas. The company has
established a reputation as pioneers in natural gas road fuel technology and the
different companies and operations within the group are able to draw expertise and
synergy from each other. It claims to be the first major haulage company in Europe
to operate vehicles on biomethane recovered from landfill waste.

The group includes:

a haulage company, which runs a number of its vehicles on Compressed
Natural Gas.

A commercial vehicle centre, operating as a truck dealership, service centre
and supported by its own accredited training centre

A provider of natural gas road fuel station technology and fuel supply

The group has a patented dual fuel technology, OIGI, which uses CNG and diesel,
which can be fitted to cars, light and heavy goods vehicles, buses, refuse vehicles
and locomotives.

The haulage company operate CNG based vehicles, providing practical testing and
expertise. The dealership offers CNG vehicles and servicing to others. The gas
company provides a fueling infrastructure, selling or renting fuelling stations, and
CNG fuel at its own stations or which can be delivered through the haulage
business. Finally the business has a patented dual fuel technology running CNG
or LNG in combination with diesel.

In mid 2008, Gasrec became the first commercial producer of liquefied biogas
(LBG). This is gas recovered from landfill, cleaned and liquefied at Albury near
Guildford. Hardstaffs, Portal Gas Services, formed a partnership with Gasrec to
manage the logistics and bulk transportation of their LBG. Portal Gas Services at
their LCNG station located at Hardstaffs’ Nottingham HQ became the first station to
re-form biomethane from the liquid state allowing Hardstaff vehicles to operate on
both LNG and CNG from renewable sources.
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The business has won awards for its work in the field of Gas Vehicle Technology
winning the 2005 Natural Gas Vehicle Association Award for technology. In 2007 it
won the Environmental and Sustainable Technology Award for industry green
investment.

Now with biomethane on offer the group, can offer an almost complete package for
those interested in dual fuel biogas solutions.

3.54 Market and supply chain development

Northeast Biofuels Ltd

Northeast Biofuels Ltd is a cluster of companies and organisations committed to
developing a sustainable transport biofuels business in the North East. The group
whose activities include the production of biodiesel blends and bioethanol petrol
additives from non food crops and development of related supply chains consist:

Agrovista

Biofuels corporation

D1 Oils

East Durham Biofuels
Farmway

K. Home International

Five Bar Gate Consultants
Monsanto

North East Process Industries Cluster
North East Community Forests
One North East

Petroplus Refining

Renew Tees Valley

Simon Storage

Semb Corp

Terra Nitrogen

Vocap.

The group have been supported to provide research and hold events which have
included a study by North Energy Associates into the primary energy inputs and
GHG emissions for the production of 1 tonne of unblended biodiesel derived from
OSR.

The study, North East Biofuel Supply Chain Carbon Intensity Assessment which
was jointly commissioned by North East Biofuels with the Low Carbon Vehicle
Partnership was funded by HGCA. It concluded that UK grown OSR converted to
biodiesel and the resulting meal used for livestock feed produced a 57%* reduction
in primary energy consumption and 66%?* net savings in CO2 emissions. When the
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resulting meal was used as an energy source the reduction in primary energy
consumption was 97%* with 94%* savings in CO2 emissions.
(* Compared with conventional ultra low sulphur diesel).

North East Process Industry Cluster (NEPIC)

NEPIC is an organisation that represents 500 North east based companies
involved in biofuel and related technology industries. The combined sales for the
companies is in excess of £8bn and employing approximately 40,000 people
directly.

The organisation has been commissioned by One Northeast, The Regional
Development Agency for the North of England, to deliver the Regional Strategy for
Transport Biofuels. The work will be delivered in partnership with North East
Biofuels and will help biofuels market development in the region by:

Providing advice on developing EU Carbon and Sustainability
Standards

Providing advice on the EU Renewable Energy Directive

Providing Advice on developing RTFO Carbon and Sustainability
reporting standards

Providing advice on Government White Paper

Providing and developing responses to local, regional, national and
European legislation

"http://www.sugre.info

54



