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Governance of Biofuelsfor Transport in Europe: Lessonsfrom Sweden and the UK
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¢ European Commission — Directorate-General for Bnet§49 Brussels, Belgium

Summary

Biofuels for transport are attracting considerafipport from the European Union. However,
the complexity of the biofuels industry and the edsity of actors create significant
challenges for policy-making and governance. Tlaiggyr explores the role of governance in
the development of the biofuels industry in Eurdpeusing on Sweden and the UK. The
purpose of this paper is to investigate the sintiésr and differences of governance activities
in these countries, and to identify lessons foigyainakers on how to establish and expand
(sustainable and competitive) biofuels for transpdweden and the UK are selected as they
provide contrasting pictures of the biofuels indygt Europe.

Key terms

Bioeconomy: An economy where the basic building blocks for enats, chemicals and
energy are derived from biomass. It is also reteme as the bio-based economy, which
underlines a shift away from the existing fossiéé@ economy.

Governance: This concept refers to the act of governing ratiiean government.
Governance involves multiple public and privateoestin debates, conflicts and power
struggles as well as interactions between inteynatj national, regional, and local levels.

Policy-makers: Broadly, policy-makers encompass people with poweerinfluence or
determine policies and practices at internationakjonal, regional, or local levels. This
covers people directly involved in government amthe process of governance.

" Tel: +46 46 222 02 00 Fax: +46 46 222 02 10 Erkat:mccormick@iiiee.lu.se
" This contribution is in a personal capacity anid itot a reflection of the opinion of Groupe Ssoeé Denrées
or the European Commission — Directorate-Generdtfergy.
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1. Introduction and background

Biofuels have been promoted by the European Urk) (through the Biofuels Directive
[1], which is ending in 2011. This support is contd by the Renewable Energy Directive
[2] that defines binding targets for renewable ggdn the overall energy mix of 20% and
10% renewable energy in the transport sector by 20he majority of the target for the
transport sector is likely to be achieved by bitduén the National Renewable Energy
Action Plans submitted by Member States, estimateggest that biofuels will represent
around 9% of the total energy consumption in trarsm 2020 [101]. Over 30% of the
biofuels utilized in the EU in 2020 are expected¢omported [101]. At present, almost 80%
of the biofuels utilised in the EU is biodieseldahe remainder is predominantly bioethanol,
(pure) vegetable oil and biogas [3]. However, theme differences in the mix of biofuels in
Member States (see Figure 1). There are also \atgiels of progress on the utilisation of
biofuels for transport by Member States [3]. In 2@Gofuels achieved a 1% share of fuels for
road transport in the EU27 and only Germany anddewechieved the 2% target under the
Biofuels Directive for 2005 [4]. However, developmiédias progressed and estimates suggest
biofuels in road transport have increased to 4.7%010 for the EU27 [102,103]. While the
use of biofuels is increasing in the EU, the 5.%&%get defined in the Biofuels Directive for

2010 has not been achieved (see Figure 2).

This paper explores the governance of biofuelsrfamsport in the EU focusing on Sweden
and the UK. The purpose is 1) to investigate thalarities and differences of governance
activities affecting the biofuels industry in Swedend the UK, and 2) to identify lessons for
policy-makers on how to establish and expand (swdtée and competitive) biofuels for

transport. This paper argues that the marketsiéduéls in Europe are completely dependent



on governance and policy support. This paper i®das a literature review, interactions
with bioenergy industry associations on the emerdmo-economy in Europe and the
challenges facing biofuels for transport, and al#ce at conferences related to bioenergy
where informal and candid discussions with repriege@s from industry, academia and
government were possible. These research effarisde the basis for this paper.

Figure 1: Mix ofbiofuels for transport in the EU27, UK and Swed2000) in percentage
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It is important to highlight some of the practichiferences between Sweden and the UK.
These countries have different historical, cultuplitical and economic backgrounds as
well as different geographic conditions. The UK plapion is approximately 60 million,
while in Sweden the population is approximately @liom. In terms of biofuels, the UK has

less land available for biomass production than d&meand requires more biofuels to meet



relative targets. However, both countries are aoméd with the challenges of reducing
greenhouse gas (GHG) emissions and shifting avwaay fitependence on oil in the transport
sector. In the perspective of Europe, Sweden aadJt provide interesting and important
contexts to explore the governance of biofuelstfansport, particularly because of their
different situations.

Figure 2:Share obiofuels for transport in the EU27, UK
and Sweden (2004-2009) in percentage
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1.1 Sweden

In Sweden, the development of alternative fuelsttiertransport sector (including both fossil
fuels, such as natural gas, and renewable fuedk, asibiofuels) has been on the agenda since

the 1970s stimulated by the oil crises [5]. Polsypport for bioenergy and biofuels for



transport has been in place in Sweden before th&igfuiels Directive and it has provided
the driving force for the development of the bidfuendustry. Bioethanol is produced
domestically (predominantly from wheat) and there mports from Europe (utilising a
variety of feedstocks) and Brazil (based on sugecaMost of the bioethanol is used for
blending with petrol as E5 (5% bioethanol blenddthwetrol) and the rest is utilised in
public buses and as E85 (85% bioethanol and 15%lpat flexi-fuel vehicles. There is
production of biodiesel in Sweden based on locallgilable feedstocks as well as imports
(predominantly from the EU), and most biodiesalsed for blending with diesel. Biogas is
produced in many local municipalities in Swedens@gh on food and industrial wastes,
sewage treatment, by-products from bioethanol prtd, and crop residues) and it is
increasingly used in public buses and bi-fuel vielsig6]. While there is a potential to
increase biogas production, it will remain a nicharket if only based on wastes. There are
important research challenges to explore if enengyps for biogas can be combined in

parallel with maintained food production (as wallrw to utilise all available wastes) [7].

What distinguishes Sweden in the EU is the impldatem of high-level blending of
bioethanol. Presently, around 1,400 of Sweden'8Qigervice stations offer renewable fuels,
predominantly E85 [8]. There are some 4,2 millioahicles on Sweden’'s roads and
approximately 200,000 (or almost 5%) can use rebhanaels, especially flexi-fuel vehicles
designed for E85 [8]. Service stations offeringewable fuels and sales of vehicles that can
use renewable fuels are growing in Sweden. As thegelimitations on the supply of first
generation biofuels and an increasing emphasisustaisability for biofuels, Sweden is
investing into developing and commercializing setomeneration biofuels [8,9].
Furthermore, both Sweden and the UK have transpibwesustainability criteria for biofuels

defined in the EU Renewable Energy Directive inttional laws. Finally, E10 (10%



bioethanol blended with petrol) is expected toaeplE5 in Sweden in the near future, which

will increase the market share of bioethanol sigaitly.

1.2 UK

While the absolute use of biofuels in the UK ishHagthan Sweden the share is lower, and
there is no high-level blending of biofuels forrisport in the UK. Biodiesel is produced
domestically and imported based on a range of feekis. It is mostly available in low-level
blends, such as B5 (5% biodiesel blended with @JieB®ethanol was not used for transport
before 2005. However, consumption has quickly edpdrand investments in production are
underway. Bioethanol is only utilised in low-levglends, such as E5. Similar to Sweden,
imports play a substantial role in the UK [10]. esample, between April 2010 and January
2011, 80% of biofuels were imported into the UKe tinost widely reported feedstock and
country of biodiesel was soy from Argentina (24% loddiesel supplied), and the most
widely reported feedstock and country of bioethamak sugarcane from Brazil (25% of
bioethanol supplied) [11]. Concerns over sustalitghssues related to biofuels production,
particularly imported biofuels, have been heavigbdted in the UK, especially after the

publication of the Gallagher Review, which inveategd biofuels and sustainability [12,13].

The UK has slowed down biofuels introduction (bessawf sustainability concerns) by
reducing the rate at which low-level blending ohatigns increase. Furthermore, there has
been debate in the UK over the implementation @andations of the sustainability criteria
for biofuels as they are defined in the Renewabier§y Directive. Despite these issues,
there are at least two points about the UK progoesbiofuels that deserve attention. First,

investments in production facilities for bioethanelll make the UK the third largest



producer in the EU [104]. The largest producerranEe and Germany is the second largest
producer. France, Germany and the UK will accowmt rhore than 50% of bioethanol
production in the EU in the near future [104]. Setahe UK has implemented sustainability
reporting for biofuels since 2008, which is voluntaut it is becoming mandatory following

the EU sustainability criteria for biofuels.

1.3 Technologies and feedstocks

It is not the intention of this paper to providetteorough overview of technologies and
feedstocks in the context of expanding biofuels ti@nsport in Europe. However, it is
important to highlight some key issues and on-gaiebates on biofuels — as policy-makers
need to evaluate the prospects for emerging teobed and availability of feedstocks. A
major challenge for the biofuels industry is tofstowards advanced biofuels that can be
produced from feedstocks that are associated wfitbiemt land use (commonly called
second generation biofuels) and to avoid increagingduction of biofuels based on
agricultural crops that use considerable land (Wwihefers to first generation biofuels) [14].
For example, in Sweden, the conditions for bionpaissluction (particularly woody biomass)
are favourable, and there are promising technodoigigoroduce second generation biofuels in
the demonstration phase, including bioethanol basedlignocellulosic materials [14].
However, the shift to commercialisation and widespr production of second generation
biofuels remains complex, and specific to differemtintries. It is also particularly difficult to
assess technologies individually as the produaiidmiofuels is likely to be incorporated into
the biorefinery concept, which is based on bringogether combinations of technologies to

produce a range of products (including energy, neseand chemicals) [14].



Another major challenge for the biofuels indusiythe availability of feedstocks. For the
UK, this is a constraint on the domestic productdiiofuels, and it is therefore a concern
for policy-makers deciding whether or not to supbe expansion of biofuels. Furthermore,
there is a clear link between different technolegsad the types of feedstocks that can be
utilised when it comes to biofuels. For examplesiargued that due to limited availability
and competing demands for feedstocks, first geioerdiiofuels in the UK are likely to
produce approximately 3.7-6.6% of the energy needdchnsport by 2020 [15]. However,
projections suggest that second generation biofuddesed on 1 million tonnes of woody
biomass, 2 million tonnes of wheat, and 4.4 milllonnes of household, commercial and
industrial wastes — can meet up to 4.3% of enegggahds in the transport sector by 2020
[15]. These examples depict the challenging demssimnfronting policy-makers in the UK
and Sweden (and across Europe) in regards to vieesdy of technologies being developed,

the biorefinery concept, and the availability andts of feedstocks for biofuels.

2. Theory and approach

In this paper, policy-making and governance aresimmed complex processes that involve
multiple actors in debates, conflicts and powerggites [16]. Biofuels for transport are under
intense discussion in Europe and have attracteditteation of a diversity of actors since
increasing the production and use of biofuels #&dfecrange of sectors and activities. These
actors have different interests and values, ang dima for different goals and outcomes of
policy-making and governance [17]. This paper defigovernance in two ways. First, it
refers to the different tiers at which governaradeets place and the interactions between the

tiers, which for Europe encompasses cities andl lmemicipalities, national governments,



and the EU bodies and authorities [18]. Seconceférs to the myriad of networks between

public and private actors that shape governanceality-making [19].

This paper applies transition management as a rewergance approach for sustainable
development to explore the development of biofurelSweden and the UK [20]. Based on
tenets for complexity-based governance, Loorbacliéfines a framework for transition

management that distinguishes between four diftetgpes of governance activities —
strategic, tactical, operational and reflexive. @ewity-based governance draws attention to
the importance of understanding how systems workaaprecondition for effective

management and long-term thinking as a foundatanshaping short-term policies and
actions [20,21]. Five key factors for the goverrené biofuels for transport in Europe are
derived from the framework for transition managetmaes well as the research efforts
conducted for this paper (see Table 1). The keyofachave therefore been developed

deductively and inductively.

Table 1: Transition management and key factors

Transition M anagement Key Factors
Strategic activities refer to problem structuring,Visionary plans involve setting long-term goals and
envisioning, and the establishment of the transitidefining how to move towards desired outcomes.
arena [20]. Visionary plans related to biofuels can “travelt@ss
spheres and levels and bring together coalitiohf [2
Tactical activities refer to coalitions, images, and?dicy frameworks are needed to create favourable
transition agendas, encompassing rules and regrusaticonditions for investments in biofuels [22]. Policy
as well as organisations and networks [20]. frameworks involve a mix of policy instruments,
including complementary actions.
Stakeholder networ ks refer to the need to interagt,
network and collaborate to develop the biofuels
industry. “Prime movers” and industry associatians
particularly important [23].
Operational activities refer to mobilising actors anfdL ocal actions focus on the important role of cities apd
executing projects and experiments often with atshjdocal municipalities in promoting biofuels for tisport
term horizon [20]. [18] as well as learning processes and climate
governance.
Reflexive activities refer to evaluating, monitoring, Sustainability schemes relate to all types of
and learning related to policies and actions a$ age] governance activities on biofuels for transporteyh
societal change [20]. are both a driver and constraint, and underpin|the
future of biofuels [24].




The key factors can be considered as elementsrwitie different types of governance
activities. For example, policy frameworks and stadder networks are elements within
tactical activities. Loorbach [20] lists a range elements under the different types of
governance activities. The key factors investigatetthis paper represent only some of these
elements. However, this paper suggests the five fkejors are fundamental for the
development of the biofuels industry in Europe. =ing on these key factors, this paper
attempts to delineate lessons for policy-makersi@n to establish and expand biofuels for
transport. While there are a multitude of actorgived in the governance of biofuels for
transport, policy-makers remain key players andtlaeeefore in focus. Finally, the analysis
and discussion of the key factors in this papeompasses insights from cities and local

municipalities, the national governments in Sweded the UK, and EU actors.

3. Analysisand discussion

3.1 Strategic activities: Visionary plans

There are many visions in Europe that are reletabtofuels for transport. This paper makes
two points. First, biofuels for transport are idéatl in EU visionary plans within and across
multiple sectors (including energy, transport, agdiculture) as well as in visions and ideas
about the future in response to concerns over tfirmhange and peak oil. Second, there is
growing “excitement” about the concept of the erm@dgioeconomy in Europe in which
visions depict aeconomy where the basic building blocks for materials, chemicals and energy are
derived from biomass. In Sweden, the dominant visions related to bilsfuere breaking
dependence on oil and fossil fuels [25] and devetpp low carbon society [105]. In the UK,

the dominant visions are establishing a low carleeonomy [26] and reducing GHG
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emissions in the transport sector (particularlyotigh low carbon vehicles) [27]. What is

evident in these visionary plans is that the rdleiofuels differs significantly.

In 2006, the Swedish Government announced an irsipgepolicy target — to create the
conditions necessary to break dependence on oil fassil fuels by 2020 [25]. This
announcement attracted considerable attention &enoss Europe (and the world). While the
Swedish Government has changed from the “lefth&“tight” since then, the commitments
to breaking dependence on oil have endured — aththe timeframe has shifted to 2030 and
focused on the transport sector. It is importanteftect on what this commitment means in
reality. There will be oil in the transport seciorSweden in 2030. However, the Swedish
Government is working towards a situation wherescomers will have “real” choice when
purchasing vehicles and fuels, thereby breakingtimplete dependence on oil that currently
exists in the transport sector. What also makesvib®nary plans in Sweden to break
dependence on oil compelling is that Sweden haigaeth considerable reductions in the use
of oil since the 1970s [28]. The announcementshieySwedish Government to shift away
from oil, and promote renewable fuels (especialbfuels), is therefore a continuation of a
national strategy. Furthermore, a Swedish Knowledggtre for Renewable Transportation
Fuels has been established to help realise thegeary plans. There are also many local
municipalities in Sweden, which have defined arobii visions on breaking dependence on
oil and fossil fuels (e.g. fossil fuel free muniaipies) as well as climate change (e.g. climate

municipalities), which reinforces the national effoin Sweden.

Interconnected with breaking dependence on oilfassil fuels are the ambitions in Sweden

to become a low carbon society [105]. The SwedisireBiment has defined key goals to

move towards a low carbon society, including: tardase GHG emissions by 40% by 2020

-11-



(compared with 1990) for activities excluded frone Emissions Trading Scheme (ETS) in
the EU; to reduce to zero Sweden’'s net GHG emisshpn 2050; to increase renewable
energy to 50% of Sweden’s energy use by 2020;a@ase renewable fuels in the transport
sector to 10% by 2020; and to improve energy eifificy by 20% by 2020 [29]. The Swedish
Government also supports strengthening the ETBerEt). These goals place Sweden at the
forefront of climate mitigation and adaptation iurBpe (and the world) and provide a

considerable stimulus for biofuels for transport.

In the UK, the Committee on Climate Change [26]amted in 2008 that the world needs to
reduce GHG emissions by 50% by 2050, and that wehiéggobal agreement encompassing
developing countries is vital, leadership by indafsed countries is required. The
Committee on Climate Change [26] stated that a™fflobal deal demands the UK to reduce
GHG emissions by 80% by 2050 — effectively estailig a low carbon economy. For the
transport sector, biofuels can potentially playiraportant role. However, the contribution of
biofuels to a low carbon economy is not clear beeanf the uncertainty over sustainability
[12,26]. Furthermore, it appears that hydrogen eledtricity are viewed more favourably
than biofuels in the UK [30,31]. The visions of awl carbon economy in the UK are

therefore rather ambiguous on the role of biofudd®th in the short-term and the long-term.

In 2008, the Gallagher Review, which investigaterfuels and sustainability, raised critical
concerns and called for slowing down the introcucof biofuels to the UK [12]. In parallel,
the publication of the King Review, also in 200&sjpioned low carbon vehicles in the
political and public “spotlight” [32]. This papergues that the Gallagher Review and King
Review influenced ideas about the future of transpothe UK, and that the King Review

presented visionary plans that prioritise eledtyiand hydrogen (as well as promoting energy

-12 -



efficiency and influencing consumer choices) ovefuels for transport. There are two

significant assertions on biofuels in the King Revi First, the review suggested moving the
short-term focus on biofuels towards a long-termtsgy on transport [27]. Second, in the
context of growing international trade of biofu¢®&3], the review urged caution before

comprehensive sustainability safeguards are inep]a¢]. The King Review has effectively

aligned low carbon vehicles with electricity andlrggen.

3.2 Tactical activities: Policy frameworks

Since 2003, Member States have worked on the ingt@tion of the Biofuels Directive. In

order to meet their respective targets, MembereSthtave employed a range of policy
instruments [34]. Tax incentives have been apphgdmany Member States to promote
biofuels, such as in Sweden [35]. The relativegngicant taxes on diesel and petrol in the
EU facilitate the utilisation of tax reductions. té&inatively, or in combination with tax

incentives, obligation systems can be introducedrsure that certain amounts of biofuels
enter the market, such as in the UK [35]. Compldargnactions encompass tax incentives
for flexi-fuel vehicles and bi-fuel vehicles, greprocurement policy, increased availability
of filling stations, and public relations activiie Lucia and Nilsson [35] observe that
complementary activities are only employed by a fblember States. However, the
significance of these activities in creating maskietr biofuels is often underestimated. This
paper argues that complementary activities havgeglan important role in promoting the

biofuels industry in Sweden [23,36].

Sweden has attracted considerable attention famcitgsevements on biofuels, especially in

regards to high-level blending of bioethanol. Hoemrvthere are debates on the cost-

effectiveness of high-level blending and how topsrp biofuels. Looking to the near future,
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Hillman and Sanden [37] explore how policy choicesn affect the development of
renewable fuels for transport in Sweden from 200Z€2 As suggested, renewable fuels can
be promoted through a range of policy instrumelmsarticular, Hillman and Sanden [37]
argue that the balance between tax exemptions lstimg the market (primarily for first
generation biofuels) and funding for research amdetbpment programmes (focused on
second generation biofuels) can have consideraipédations for renewable fuels. Finding
the balance is a challenge for all Member Stateprdving and developing first generation
biofuels is also important. Overall, the experienoe Sweden suggest that creating markets
for biofuels takes time and effort — demanding Bigant support in many forms.
Furthermore, the development and commercialisatfiaaecond generation biofuels is critical
to further expanding markets for biofuels. In mavsys, the different opinions on the cost-
effectiveness of high-level blending depends obidffuels for transport are perceived as

playing a significant role in future transport gyss.

With approximately 200,000 vehicles that can useewable fuels, especially flexi-fuel
vehicles designed for E85, Sweden is a “leaderhigh-level blending of bioethanol in the
EU [8]. As stated, around 1,400 of the 4,000 sergiations in Sweden offer renewable fuels,
predominantly E85 [8]. To place Sweden in perspectihere are approximately 2,200 E85
pumps in operation in the EU [38]. This shows tltvamced state of the market for
bioethanol in Sweden. The increase in E85 pumi@ieden has been strongly stimulated by
the “pump law” — an obligation placed on servicatishs of a certain size to provide
renewable fuels [38]. This paper highlights two aufs of the “pump law”. First, it ensures
access to biofuels, namely E85, across Swedenhwhicrucial to consumers purchasing
flexi-fuel vehicles. Second, it reduces uncertaiatyd sends a strong signal to the key

stakeholders in the market and consumers thatd®are a “real” alternative to oil.
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A considerable difference between Sweden and thesUKat the focus in the UK has been
on the supply of biofuels for only low-level blendi in contrast to Sweden where the
strategy has been on developing the market foublef— biofuels supply (both domestic
production and imports), distribution systems, aoenpatible vehicles [17,39]. While the
production of biofuels is increasing in the UK, rihés only a market for low-level blending.
In contrast, Sweden has developed a market for lmotHlevel and high-level blending.
There are two points that suggest the market ind8wevill continue to expand. First, the
introduction of E10 to replace E5 in the near fatwill greatly increase the market share of
bioethanol in Sweden. Second, the availability 86 Eacross Sweden and the growing sales
of flexi-fuel vehicles suggest that high-level bdemg of bioethanol is firmly established.
However, the policy support in place in Swedenrigcal to the stability of the markets for

biofuels.

The Renewable Transport Fuel Obligation (RTFO)his foremost policy instrument to
promote biofuels for transport in the UK. The RTH{aces an obligation to supply
renewable fuels in the transport sector. The camditin the UK have changed markedly.
Initially, the UK was characterised by “go and stgwlicy commitments. However, the
increasing ambitions of the RTFO and the introducif sustainability requirements show
that the approach on low-level blending is rathemprehensive. The RTFO has been quite
an effective policy instrument to “create” demaBd][ If the RTFO remains in place, there
will be a market for biofuels. Looking to the ndature, there are two key points to consider
about the UK. First, there are minimal efforts mtraduce high-level blending of biofuels,
which constrains the role biofuels can play intfamsport sector. Second, it appears that the
UK considers the 10% target in the Renewable EnBigactive as subject to review. These

positions suggest the policy support for expanddioduels in the UK is rather uncertain [30].
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3.3 Tactical activities: Stakeholder networks

The complex nature of the biofuels industry (inwoty different resources and feedstock
suppliers, different logistics providers and opsioa range of technologies and systems, and a
diversity of end-products and end-uses) make tkegl e interact, network and collaborate
between key stakeholders vital towards reducinigsresnd uncertainty, and increasing the
political legitimacy of biofuels [40]. Stakeholderetworks and industry associations are
important to the development and diffusion of beufor transport. This is observed in both
Sweden and the UK where it is clear that estalighiust between actors (including biofuels
producers and suppliers, trade associations, oipamies, automobile manufacturers, local
municipalities, national governments, public agescNGOs and research organisations) that
do not normally interact or cooperate is importéot a biofuels industry to function and

grow [23].

This paper argues that stakeholder networks playeratral role in the development of
bioenergy markets. During the initial market creatior bioenergy in the 1980s and 1990s in
Sweden, the interactions between key stakeholdere wistinctly collaborative. There was
an organised and concerted effort across produchams towards establishing markets for
bioenergy and an overarching lobby organisatiorhe- $wedish Bioenergy Association.
Furthermore, biofuels for transport have been ptechoby the Swedish Ethanol
Development Foundation, established in 1983, whias renamed the BioAlcohol Fuel
Foundation in 1999. Since 1994, the Swedish Astoonidor Green Motorists has also
played a role in promoting biofuels. Erik [23] aeguthat the stakeholder networks
coordinated through the Swedish Bioenergy Assagiatvere pivotal to the initial market

formation for all types of bioenergy. This lobbyganisation created “internal” trust in
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production chains, and also improved the “externmilitical legitimacy of the bioenergy
industry [23]. Furthermore, in 2011, the Swedisho(ledge Centre for Renewable
Transportation Fuels was established to promotee@sed cooperation between academia
and industry, create a knowledge platform, andyap@ystems approach to contribute to the

development of renewble transportation fuels, fowsn biofuels [106].

Looking at stakeholder networks in the UK, this @apnakes three claims. First, the
interactions between key stakeholders in the biggnendustry in the UK are often

fragmented. In fact, there is notable competitietween actors, including companies,
universities and networks for scarce resources paolitical attention [23]. Second,

knowledge and information flows between companiesyersities and networks are limited
and poorly coordinated. Third, the lack of sociateptance of bioenergy in the UK is a
considerable obstacle for bioenergy developments. [All renewable energy sectors are
merged under the Renewable Energy Associationeirih. However, this paper argues that
the complexity of bioenergy and the limited so@ateptance of bioenergy by the general
public in the UK demand a dedicated lobby orgamsatrather than the broad scope of the

Renewable Energy Association.

Shifting from the national context to the localédéin the UK, Erik [23] argues that “prime

movers” for the bioenergy industry mostly establisétworks that are oriented around
specific projects. In fact, the networks createdha local level are often an attempt to
improve the social acceptance of specific bioengmgyects by the general public and key
stakeholders [42]. While networks of this nature deemed important to bioenergy, Erik
[23] suggests there are minimal interactions bemwesworks established at the local level,

and so the national context for bioenergy in the tdkhains a challenging environment for
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the bioenergy industry. Ericson [43] argues theeeigmces from Sweden suggest that key
stakeholders and “prime movers” — across bothdbal level and the national level — need to
be engaged to successfully utilise biofuels in tt@nsport sector, and that cooperation

between actors is vitally important for a biofueldustry.

It is observed in the UK that there are more dgwedb stakeholder networks around the
theme of low carbon vehicles with a considerabtugoon energy efficiency and consumer
choices in the transport sector as well as eleatie hybrid vehicles. Established in 2003, the
Low Carbon Vehicle Partnership is an action andsady group that aims to accelerate the
shift to low carbon vehicles in the UK [32]. Thisganisation involves over 200 members
from diverse backgrounds including automotive aneél fsupply chains, vehicle users,
academic institutions, and civil society. The Lowrkon Vehicle Partnership has worked
with key stakeholders on developing consensus ardlm sustainability issues for biofuels.
However, biofuels for transport are not the pnodt this organisation. Instead, electric and
hybrid vehicles are in focus, which is closely teth to the recommendations from the
Gallagher Review and King Review. There are sonwims that engage a range of key
stakeholders working with biofuels, including: tRenewable Transport Fuels Group of the
Renewable Energy Association in the UK; and thedgxpdvisory Group for the RTFO,

which was established to provide technical advioput and expertise on issues around

carbon savings and sustainability of biofuels fansport.

3.4 Operational activities: Local actions

Local municipalities are responsible for many aspexf transport systems and planning

issues, and the position of cities in climate goaece has also gained increased attention
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[44,45]. Interestingly, many of the policies andti@aas related to biofuels that are
implemented by local municipalities are a respotseefforts by the EU and national
governments. Silvestrini et al. [18] examine thelementation of the Biofuels Directive in
Europe focusing on Germany, the UK, Italy and Fidldy looking at the role of cities,
namely Berlin, London, Milan and Helsinki. The irapientation of EU directives and
strategies officially only involves national goverents. However, cities and local
municipalities can facilitate the efforts of natgrgovernments to meet EU targets through
voluntary actions and perhaps more importantly tbay “experiment” with policies and
actions, demonstrate examples of “solutions”, aodtridbute to building up the social

acceptance and political legitimacy of biofuels.

The scope for actions by local municipalities isfimedl by their jurisdiction and

responsibilities, and their financial independendewever, local municipalities are often
able to establish more ambitious goals than natignaernments, which are particularly
evident in relation to climate governance [44,48i]vestrini et al. [18] show that Berlin,

London, Milan and Helsinki have all played impottanles in reducing GHG emissions by
participating in research and demonstration prejaad by using biofuels in their fleets, and
promoting biofuels in public buses. When local ncipalities own or partly own transport
and energy companies (such as in Sweden) the pibiesbto influence investments and
GHG emissions is increased substantially. In refato finances within local municipalities
to invest in biofuels, it is observed that in Swedee Local Investment Programme (LIP)
from 1998-2002 and the Climate Investment ProgranfidMP) from 2003-2008 have

played a role in supporting the activities of localnicipalities on renewable fuels [24,39].
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Looking to the UK, Silvestrini et al. [18] identify range of voluntary actions in London that
support EU targets on biofuels for transport, bgsecharily on green procurement policy.
For example, there is a project in London to ilised cooking oil for fleets by cleaning and
processing it into biodiesel. Trial testing diffetélends of biodiesel on public buses is also
underway. And finally, an EU project called the &iesel Network (BioDieNet) has
developed a network of actors to stimulate the etafir locally produced biodiesel from
used cooking oil. The BioDieNet project also conedcLondon with cities and regions
across the EU working on biodiesel [42]. Overdfie tactivities in London are strongly

focused on biodiesel through green procurementyalnd networking activities.

Interestingly and extremely relevant for biofuetsthe EU is that horizontal networking
between cities is allowing an exchange of knowledgéd experiences, and contributing to
learning processes around biofuels for transpdi. [This is especially demonstrated in
London, where horizontal networking is often cortedcto EU financed projects [18].
Another example is Stockholm, where the local mipaidty coordinated the EU project
called Bioethanol for Sustainable Transport (BESWhich focused on the market
introduction of bioethanol. The BEST project iniéid the introduction of vehicles and
infrastructure for bioethanol and stimulated (pradtand policy) learning processes and
horizontal networking across cities and regions Sweden, Germany, the UK, the

Netherlands, Spain and Italy as well as Brazil @htha [38,43].

There are further examples from Sweden that highlige role of local municipalities in the
promotion of biofuels for transport. The largeriest like Stockholm, Gothenburg and
Malmo, are all working heavily with biofuels andobas in transport. Furthermore, smaller

cities, like Kristianstad and Véaxjo, also haveiatives on biofuels and biogas [47]. Biogas
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produced from wastes is particularly prominent acal municipalities. There is further
potential to expand the niche market by utilisiigagailable wastes (and potentially through
energy crops) [7]. A common theme in the activitees biofuels in both the larger and
smaller cities in Sweden is communication and adgon with the general public and key
stakeholders. Biofuels are also closely connectigll kacal municipalities trying to provide
leadership on climate change (e.g. climate muniitips) and breaking dependence on oll
and fossil fuels (e.g. fossil fuel free municipah). For example, it is particularly observed in
Stockholm that the local municipality frames itdiates on biofuels in terms of climate

governance.

3.5 Reflexive activities: Sustainability schemes

The efforts by the EU all point towards increasetpbasis on the sustainability of biofuels
and incentives for the development and commereiédis of second generation biofuels.
Discussions over the sustainability of biofuels argdent in both Sweden and the UK.
However, it is predominantly in the UK where thene significant criticisms of biofuels,

particularly around GHG emissions and land use gbsirj12,48]. Interestingly, the social
acceptance of new facilities for biofuels productis also a barrier facing the expansion of
biofuels in the UK. This involves two sides. Thesfiiis the reactions of the general public
located near new facilities or affected by develepta related to biofuels, particularly the
transportation of biomass. The second is how timerge public across the UK perceives and
responds to expanding the production and utilisatibbiofuels for transport, particularly in

relation to reducing GHG emissions and land usexgbs In the debates on sustainability,
social acceptance is perhaps the most “underratiedilenge for the biofuels industry, not

only in the UK, but also across Europe [49].
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In response to the intensified focus on productibains for biofuels, the EU has established
binding sustainability criteria for biofuels, whiare enforced under the Renewable Energy
Directive [2]. The sustainability criteria includbat biofuels for transport should deliver
GHG reductions of at least 35% compared to fossisf rising to 50% by 2017, and 60% by
2018 for new production facilities, and that thégsld not be obtained from land with high
carbon stocks or high biodiversity [2]. Furthermotkere is an incentive for advanced
biofuels (namely second generation biofuels, paldity from lignocellulosic materials).
These will count double towards the EU targetsrémewable energy in the transport sector.
This is in addition to the acceleration of the depenent and deployment of second
generation biofuels under the Strategic Energy felcgy Plan [107]. Nevertheless,
Member States expect in their National Renewablerddn Action Plans only a modest
contribution of advanced biofuels towards the 2@afpet [101]. Additionally, the Fuel
Quality Directive sets a target for a 6% reductarthe carbon intensity of fuels for road
transport in the EU by 2020 [50]. Reducing carbatensity can be achieved by different
options, but it is widely expected that the majowif the target will be realised through
biofuels. The Fuel Quality Directive is designedb® consistent with the Renewable Energy

Directive.

In the UK, the RTFO has involved sustainability agmg since 2008, including carbon
savings as well as environmental and social is§bEs However, Upham et al. [52] argue
that key limitations are the inadequate inclusidrmacro issues, such as indirect land use
change, and that the RTFO focuses on encouragingupply of biofuels at the expense of
sustainability. These criticisms are related to h&wstainability reporting is structured in
regards to capturing all the impacts associatetd piobduction chains for biofuels. Dealing

with the macro issues — especially for importedfu®ts — is a considerable challenge for
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governance. In Sweden the discussion on sustaiyaiels not been as prominent as the UK
(although still significant) with biofuels predonaintly coming from the EU and Brazil —
sources often considered as sustainable. The Ulgpga®ached the sustainability discussion
by assuming that biofuels are not sustainable artlesre is evidence. This has been a key
difference in the governance of biofuels and snoatality between Sweden and the UK.
However, on the proposal of the European Commiséie@), the EU has incorporated

sustainability criteria for biofuels into the Rersdvle Energy Directive.

Both Sweden and the UK are implementing the requerdgs of the Renewable Energy
Directive in their national laws. However, theree @everal obstacles associated with this
process. First, it will be a challenge for Membeat&s to implement and interpret the
Renewable Energy Directive consistently, and redpdn an evolving legislative
environment, including increasing GHG thresholdd te possible inclusion of indirect land
use change in the future. The growing debate @ Lse change associated with biofuels
suggests that the EU will need to continue to aklthis critical issue. Second, a challenge
for the biofuels industry in the UK and Sweden (aaxtoss the EU) is to collect the
information required under the Renewable Energye®ive in an effective and efficient
manner. Overall, while there are short-term chal=snto overcome, it appears that the long-

term viability of the biofuels industry demands usbsustainability standards.

Borjesson et al. [53] argue that it is impossilenteasure the sustainability of biofuels
without taking into consideration the scale andepaicgrowth. This is an important issue for
policy-making and governance around biofuels fansport. It is not just a matter of setting
out sustainability criteria for biofuels. How mat&efor biofuels develop and grow is

critically important. Furthermore, it is clear thidte efforts to ensure the sustainability of
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biofuels will require resources and on-going attentand it is important to positively engage
key stakeholders (especially NGOs) in the developgnoé sustainability schemes for both
stability and legitimacy [48]. Not least to improead maintain the social acceptance of
biofuels for transport. The emphasis on the scélemarkets for biofuels also brings into
focus that biofuels are not able to fully replade Rather biofuels need to be integrated into

a broad strategy for the transport sector.

4. Conclusion and reflections

This paper explores the role of governance in gneelbpment of the biofuels industry in the
EU through five key factors, which are linked te tjpvernance activities — strategic, tactical,
operational and reflexive — as defined by in tharfework for transition management [20].
The comparison of Sweden and the UK provides coaste insights into the similarities

and differences of governance activities shapimghtiofuels industry in these countries (see
Table 2). Overall, the lessons for policy-makerat tamerge from this paper on how to

establish and expand (sustainable and competiied)els include:

e Visionary plans can play an important role in misinilg a range of actors, inspiring
actions, and linking short-term efforts with loreg+h strategies. In Sweden, both the
national level and local level are deeply involvedvisions to break dependence on
oil and become a low carbon society. The activiigdocal municipalities reinforce
the national efforts on biofuels in Sweden. The bl also established ambitious
visionary plans around reducing GHG emissions,therte is uncertainty around the

role of biofuels.
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Networking and building “trust” within and outsidebiofuels industry is important. A
key message for policy-makers is that it takes tand targeted support to build up
stakeholder networks. What differentiates Swedehthe UK is that alternative fuels
and bioenergy have been promoted in Sweden sicd 90s. This has helped to
establish stakeholder networks and industry assoegafor all types of bioenergy in
Sweden, which provides the building blocks for tr@wing biofuels industry in
Sweden.

The tax exemptions for biofuels in Sweden and thigations to supply biofuels in
the UK are the foundations for the biofuels indusWhile the biofuels industry in
Sweden is more advanced and robust than in thettéKimarkets for biofuels in both
Sweden and the UK remain fragile because of thesmtdgnce on policy support.
Ensuring stability in policy frameworks is importan

Improving first generation biofuels and investing iesearch and development
programmes for second generation biofuels as wediupport for demonstration and
commercialisation is imperative for the developmeinimarkets for biofuels. Second
generation biofuels are critical to the future @ffbels in the EU in terms of reducing
GHG emissions and meeting sustainability standasdsell as increasing production
volumes of biofuels through efficient land use. Mgiit second generation biofuels,
the markets for biofuels will be severely consteain

Both low-level and high-level blending is neededbibfuels are to play a significant
role in transport systems. In Sweden, the hightlblending of biofuels through E85
and flexi-fuel vehicles has generated visibility fmofuels, which is important to the
development of the biofuels industry. Furthermdine,focus on markets in Sweden in

terms of biofuels supply, distribution systems, awmpatible vehicles provides
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opportunities for further growth. The focus in td& on only low-level blending is
limited.

Sustainability reporting and monitoring of prodoctichains for biofuels is required
to meet certain standards in terms of GHG savirggsvell as environmental and
social perspectives. However, it should not be vestenated how challenging it is to
establish sustainability schemes that ensure atiegtendards are achieved while not
placing excessive economic and administrative mgden the biofuels industry.
Furthermore, sustainability schemes will need tohey as biofuels for transport are
developed and expanded. Policy-makers need to nemteit to these issues.
Positively engaging key stakeholders (particulafyGOs) in the on-going
development of sustainability schemes is imporfantstability and legitimacy as
well as international trade. While increased engeage of the general public and key
stakeholders will not guarantee support for bicfuplarticularly in the short-term), it
is a prerequisite for establishing and maintainagustainable and competitive

biofuels industry (in a long-term perspective).

The framework for transition management has fatéd both the analysis and discussion in

this paper about the governance of biofuels farspart. However, there are three points that

require further attention. First, biofuels are atting considerable debates and conflicts that

can destabilise the biofuels industry [54]. An gased focus on the political character of

governance is needed in transition managementl#tats into power struggles [55]. Second,

transition management concentrates on the predawelot phase of transitions [56].

However, it can be argued that biofuels are shyfiimto an acceleration phase. Transition

management needs to show the relationship betwhenptedevelopment phase and

acceleration phase of transitions as well as peovigither insights into managing the
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acceleration phase. Third, the contrasting pictioeshe biofuels industry in Sweden and the
UK can be linked to the historical contexts of thesuntries [57]. Since the 1970s Sweden
has developed bioenergy and biofuels with goveraaativities playing a decisive role [58].
In contrast, the UK has limited experience withdviergy or biofuels [59]. This makes a
considerable difference for governance activitespecially in regards to political legitimacy,
stakeholder networks, and industry associationsar@l, there are ample opportunities for
further research and action in the field of biogglarticularly around the political character
of governance, the shift from the predevelopmerssphto the acceleration phase, and the

implications of the historical context of countries

Table 2:Experiences from Sweden and the UK on biofueldriorsport

Transition
M anagement

Key
Factors

Sweden

UK

Strategic
activities

Visionary
plans

The dominant vision in Sweden

breaking dependence on oil and fos
fuels, which is complemented b
efforts to become a low carbg
society. This is a continuation of
national strategy, supported by mal
local municipalities. Biofuels ar
presented as integral to shifting aw
from oil.

isThe dominant vision presented in t

yeconomy,
ncarbon vehicles. There

aconsiderable uncertainty in the UK
npiofuels are an important element
e future transport systems. Electrici
agnd hydrogen appear to be favour
over biofuels.

Tactical
activities

Pdlicy
framewor ks

In Sweden, strong and consiste
policy frameworks for biofuels ar

biofuels supply, distribution system
and compatible vehicles, ha
provided foundations for a growin

market for biofuels. The “pump law’ rather comprehensive. In contrast

ensures access to biofuels as well
reduces uncertainty and sends

strong signal to key stakeholders anfibr biofuels is not as robust as it is

consumers about high-level blendin

rihitially, the UK was characterised &

sthe RTFO combined with
esustainability criteria suggest th
gapproach on low-level blending

&weden, there are minimal efforts
lsigh-level blending, and the mark|

gSweden.

e“go and stop” policy commitments.
observed. The parallel efforts orHowever, the increasing ambitions

he
sUK is developing a low carbon
which is linked to low

in

Stakeholder
networ ks

Since the 1980s, there has been
organised effort across producti

chains towards establishing marketmdustry in
for the bioenergy industry and arfragmented and individualistic. The

overarching lobby organisatio
“Internal” trust in production chain
has been achieved as well
improved “external” political
legitimacy. The BioAlcohol
Foundation
Green Motorists have

Fue| developed
and Association foraround low carbon vehicles with
facilitatedfocus on electricity and hydroge
interactions around biofuels forwhich are promoted by the Lo

dime interactions between ke
orstakeholders  in the  bioenerg
the UK are oftef

is competition between actors f
sscarce resources and politig

lobby organisation. There are mog
stakeholder  networ

3%
jy
I
e
pr
al

agttention, and there is no dedicated

re
KS
a
n,
W

transport.

Carbon Vehicle Partnership.
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Operational
activities

L ocal actions

Looking at Stockholm, which is
“leader” on biofuels for transport i
Sweden and Europe, the
municipality coordinated the E

logallor

aFocusing on London, there are
nrange of voluntary actions on biofue
transport. The activities i
ULondon are strongly focused ¢

project on Bioethanol for Sustainahléiodiesel (utilised in fleets and publ
Transport (BEST). It focused on théuses) based primarily on gre

market introduction of bioethanol i
Europe, and stimulated (practical al
policy) learning processes

nprocurement policy and networkin
nectivities. An EU project called th

anBiodiesel Network (BioDieNet) ha

horizontal networking across citiedeveloped a network of actors arou

and regions.

biodiesel.

Reflexive
activities

Sustainability
schemes

In Sweden, debates on sustainabi
of biofuels have not been as “fierc
as in the UK. Both Sweden and t
UK have transposed the E
sustainability criteria into thei
national laws. There are efforts

Sweden to develop an
commercialise second generati

ityhe RTFO has involve(
e’sustainability reporting since 200
héncluding carbon savings as well
Uenvironmental and social
r However, the limited inclusion o
rmmacro issues and international trg
dof biofuels remain significan
ogoncerns. Social acceptance of n

o

AS

issues.

S
f

de
t
ew

biofuels in order to meet stricterfacilities for biofuels production i

sustainability conditions and increa
GHG savings.

salso viewed as an issue facing
expansion of biofuels in the UK.

D

The

5. Future per spective

Straightforwardly, Sweden is positioned to move da¥s breaking dependence on oil in the
transport sector by 2030 with biofuels playing art@ry” role. However, this is premised on
the commercialisation of second generation biofuélee UK is confronted with different
conditions to Sweden, and it appears that biofuglsplay a “secondary” role in future
transport systems with the focus instead on etggtrand hydrogen. Robust sustainability
schemes will be important for both domestic proaucand imports of biofuels. However, it
is the imports of biofuels that will particularlytiact increased scrutiny. For the EU and all
Member States, an approaching challenge is whaidmgpbeyond 2020 when the target for
10% renewable energy in the transport sector ieaetl. Low-level blending of biofuels can
play the major role in achieving this goal. Howewmoving beyond this goal will demand
high-level blending of biofuels and internationedde with increased imports of biofuels to

the EU (as well as a broad strategy for the tramsgecrtor). The experiences from Sweden
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and the UK are therefore valuable for planning filtere development of biofuels and the

emerging bioeconomy in Europe.

6. Executive summary

e Introduction and backgroundthe role of governance in the development of tatsfu
for transport in Europe is paramount. However dhaplexity of the biofuels
industry and the diversity of actors create sigatfit challenges for policy-making
and governance.

e Theory and approachthis paper investigates five key factors for tbeggnance of
biofuels for transport in Europe, encompassingowiary plans, policy frameworks,
stakeholder networks, local actions and sustaitylsithemes.

¢ Analysis and discussioi®weden and the UK provide contrasting picturethef
biofuels industry in Europe and insights for polityakers on how to establish and
expand (sustainable and competitive) biofuelsramgport.

e Conclusion and reflection®8iofuels are likely to play a “primary” role in &aking
dependence on oil in the transport sector in Swedhbite in the UK it appears that
biofuels will play a “secondary” role with the engsis on supporting low carbon

vehicles utilising electricity or hydrogen.
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