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ANUCES Roundtable Summary: Development and | mpact of Biofuels
Policies

Over the last decade, EU biofuels policy has beeested with hope as a central plank of the
transition to a low-carbon economy while simultamsy attracting vilification for its alleged

adverse impact on, among other things, land usel, fioices, and water usage.

On Friday 3 August 2012 the Australian National\émsity’s Centre for European Studies held
an invitation-only Roundtable for academic expard policy-makers to discuss the
development and impact of biofuels policies in pgrand Australia. Although the main focus
of Roundtable discussion was on the possibilittesafsustainable transport policy that reduced
greenhouse gas emissions, biofuels and biofuelsig®lre multi-faceted; contributions ranged
widely to include analysis of issues such as tHeigal backlashes against biofuels, the
specification of sustainability criteria for biofsausage, technological change in the bioenergy

sector, energy security, agricultural markets audifsecurity.

The participants in the Roundtable were asked mndritmte a short summary of their
perspectives on biofuels from either a Europeafsustralian policy development. Although in
no sense exhausting the list of salient questiomsafuels policy, these contributions reflect
main dimensions of the governance challenges aloedlde EU and Australia in renewable
energy. The Roundtable was held under the ChathamsédRule. The different contributions
below are de-identified in line with this rule eptevhere the contributor has agreed in advance

to be revealed.

The Roundtable was stimulated by inputs from twoJANES Visiting Fellows, who are both
leading international biofuels policy experts: sdor Robert Ackrill from Nottingham Trent
University in the UK and Professor Karel Janda b&fles University, Prague. Professors

Ackrill and Janda each provide distinctive overvien the topics covered at the end of this

briefing paper—of EU biofuels policy and possil#edons for others, such as Australia.

EU Biofuels Policy
Delegation of the European Union to Australia

Biofuels have the potential to deliver a numbebenefits to the EU. These include:



* Climate change mitigation: Biofuels can reduce gheeise gas emissions from
transport by displacing fossil fuels. Emissionsuigng from transport account for
21% of the total EU emissions of greenhouse gases.

* Ameliorating energy security concerns: The EU auifyeneeds to import over 50%
of its energy requirements. There has been a todnihcreasing energy import
dependency in recent decades. Indigenous biofumugtion has the potential to
displace fossil fuel imports and biofuel from thioduntries has the potential to
diversify EU suppliers.

* Jobs: Supporting rural industries and competitidraatage through innovation.
Biofuel production employs both farmers and thasehie processing stages of the
value chain. EU research, development and comntieaetian have the potential to

deliver economic competitive advantage.

Whilst such benefits hold considerable appeal titigians and policy makers, the spectre of
perverse incentives and possibly significant negatixternalities generate considerable debate

amongst experts and the broader community.

The Renewable Energy Directive (RED) is the legistaunderpinning the EU target of
achieving 20% of final gross energy consumptiomfrenewable sources by 2020. Each
Member State has its own binding target ranginmfi®% for Malta to 49% for Sweden. There
is a separate binding target for all Member Statesxhieve 10% renewable energy in the
transport sector. Importantly, this target can ¢f@eved through any renewable energy catrrier,
including hydrogen and electric vehicles, but iwiglely anticipated that the bulk of the target
will be met through first generation biofuels.

Generally, there is good progress being made tanawoth the 20% and 10% targets, with the
2010 aggregated EU27 figures at 12.5% and 4.7%césply. However, Member States do
vary widely in their progress towards their indiwad 10% renewable energy in transport targets,
with a range from 0.17% to 7.85%. The developmétitie artificially created market also
presents opportunities for Australian producerbiofuel feedstock. This is notably the case for
canola initially and has led to significant incresisn exports of canola to the EU in recent years.
Under RED, to be able to count towards the EU'swale energy targets, the biofuels—
including the feedstock—must demonstrate that thegt EU sustainability criteria. These
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criteria are related to greenhouse gas savingd Vg high biodiversity value, land with high
carbon stock and agro-environmental practices. Hneyntended to ensure that the biofuels
contribute positively towards environmental andiglogoals and take into account both direct
and indirect land use changes and other extemli@®ne means of doing this is being certified
under a recognised ‘voluntary scheme’, which isapproach being used in Australia. Not being
certified does not mean trade in the product isifited, just that it is not counted towards the

EU's renewable energy targets.

Under the RED, the Commission is required to refmthe Council and Parliament on social
sustainability aspects, within and outside the EBduding impacts on the availability and price
of foodstuffs. The Commission may also proposeemive actions if required. Robustly
assessing indirect land use change impacts fromddiohate change and biodiversity
conservation points of view will be challenging.eTlBuropean Commission has recently
signalled that it is investigating options to addréhese concerns. Furthermore, the Commission

is also required to evaluate the effectivenest®turrent sustainability criteria by 2014.

The Expansion of Biofuels and Greenhouse Gas Emissions
Robert Ackrill, Nottingham Trent University

Biofuels policies are motivated by three distingvers: energy security (diversifying energy
supply away from fossil-fuels and from source caestwhich are limited in number and
located in politically-unstable regions of the va)rirural development (for example by
promoting jobs, including high-tech., high produtti opportunities, in rural areas), addmate
change mitigation (as alternatives are sought to fossil fuels aed tireenhouse gas [GHG]

emissions).

In the last decade public policies in countriesldwide, but especially in the EU and US, have
promoted biofuels (ethanol and biodiesel), resgltima rapid expansion of production and use.
Indeed, the US is now the largest ethanol produnctire world, having overtaken Brazil whose
ethanol market is essentially free of supply-prangppolicy interventions. As this expansion
has occurred, several actual or potential downgmlésofuels have emerged, which represent
significant policy challenges to the continued exgan of biofuels markets. This short note

outlines issues confronting the climate changegaiiton role expected of biofuels.



The presumption that biofuels deliver GHG saving®pared with fossil fuels is a simplistic
position: every feedstock (input) and technologthpa@y combination delivers a different GHG
performance. Policies have sought, in various wiypromote first generation biofuels (based
on agricultural feedstocks which also have usdea@s or animal feed), even though they may
generate only modest GHG emissions reductions cadpath fossil fuels. They are promoted
partly because the technologies already existadyme such biofuels on a commercial scale,
making them a necessary starting-point for the ldgwveent of biofuels markets. But policies
have also recognised the limitations of first gatien biofuels because they have sought to
promote the development and production of advabagfdels (which are discussed in more
detail in other contributions to this Briefing Papd& hus first generation is seen as a ‘bridge’
technology, by which a biofuels market can be dstadd, but which is then expanded through
expanded production of advanced biofuels.

The use of agricultural commodities as biofuelsi§tecks requires land; which, under different
circumstances, could be used to grow crops for/eochal feed, or be left uncultivated.
Focusing just on emissions-related effects, culitigapreviously uncultivated land releases
carbon stored in both the soil and the biomassatoed therein. This release is worse if the land
has first to be cleared of vegetation. These eonssshould be included in the calculations of
the emissions impact of the resulting biofuels. @aeelopment of advanced biofuels will not
necessarily reduce this, as some non-food biomsssequires land—although such feedstocks
may not require such high quality land as food/fesgbs. This is crucial, because the use of
food/feed crops for biofuels can impact on the patidn of food or animal feed, in two distinct

ways, both of which would, in turn, impact on aabiofuel’s GHG emissions performance.

First, Direct Land Use Change (DLUC) describesdinect displacement of food production to
other land, as a result of expanding productiobiofuels feedstocks. Second, there is Indirect
Land Use Change (ILUC). If the production of feed&s for biofuels reduces the supply of
commodities for food/feed, the price of the latteuld rise. This could induce other farmers
elsewhere (including other countries) to expandipetion of commodities for food/feed. DLUC
and ILUC could result in the second-stage actitriggering additional GHG emissions which
should also be attributed to the biofuels prodiufoeah the first-stage activity. ILUC, however,
represents an enormous policy challenge becaaseriiot be observed, only modelled. And

what economists are modelling are overlapping codityonarkets, possibly in multiple
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countries, whilst trying to determine whether ithe original production of the biofuels
feedstocks or one of multiple other factors whigkffecting food prices and thus farmers’

production decisions.

It has, for example, been estimated that EU bigsfpelicy could affect the use of land
equivalent to the area of Denmark; or, approxinyat®l09% of global agricultural land. It is
unclear what impact this will have—not so much lbsesof the area involved, but because the
exact impact will ultimately depend on which langetly is used, where it is and what it was
used for previously. Thus unless the impacts ohtlaay, and uncertain, LUC effects are
modelled accurately, the full life-cycle GHG emass generated by biofuels production cannot
be determined precisely. For now, therefore, thigyabf many biofuels to deliver GHG

emissions reductions compared with fossil fuelsai@scontested.

Biofuels: An Australian per spective

The Industry

Currently Australia has three first-generation agieg ethanol production plants and five first
generation operating biodiesel production pla#tastralia’s ethanol is mainly produced from
wheat (including waste from wheat starch and glat@mufacture), sorghum and C-grade
molasses. Australia’s biodiesel is mainly produfrech tallow and processed waste (primarily
used cooking oil). In 2010-11, 319 megalitres (MEethanol was produced in Australia and 77
ML of biodiesel was supplied into the market (btitrough production and imports). Australia
has a number of strengths which support the deusop of an advanced biofuels industry.
They include: abundant supply of non-arable landable climate for growing a range of non-
food energy crops such as algae; world-class recleatific expertise in our research

organisations; expertise in managing large projectd a stable policy environment.

Australian Biofuels Policy

The Australian Government supports the developraedtuse of biofuels due to the range of
benefits that these fuels may deliver, includingduction in Australia’s reliance on imported

oil, fuel security risk mitigation by diversifyingupply as well as regional development benefits.
The Australian Government recognises the complefitgsues facing the alternative fuels

industry and has developed a Strategic FramewarKlfernative Transport Fuels (the



Framework) as part of the development of a draéirgy White PapeiThe Framework, which
was released on 13 December 2011, establisheg adon approach to the market led adoption
of alternative transport fuels in Australia andudes 20 actions for industry, Government and
other stakeholders to implement to address idedtifiarriers to uptake.

It should be noted that existing biofuels polidie#\ustralia is not considered by the
Government to contribute to global food securitpa@ns or impact significantly on food prices.
The rationale for this position is that the Ausamlindustry is small scale and utilises wastes for
a significant amount of production. However, itésognised that there are limits to the amount
of biofuels which can be derived using existingstfgeneration technologies and feedstocks and
that the future focus will need to be on advanoedt generation technologies. Next

generation biofuels are characterised as not lenged from food sources and not depleting

native forests.

Australian Biofuels: Programs and Initiatives

Renewable fuels, including biofuels, are suppoviada concessionary excise regime which
effectively makes these fuels excise free. In R01#l, the Government agreed to continue the
full excise reimbursement arrangement for biodiesel domestically produced fuel ethanol
until 30 June 2021. On 24 February 2012, the Menikir Resources and Energy, the Hon
Martin Ferguson AM MP, launched the Advanced Bitduavestment Readiness (ABIR)
program. The ABIR program aims to progress theroengialisation of advanced biofuels by
building the investment case for significant andlalole pre-commercial demonstration projects

for the production of high energy, drop-in advaba#uels.

The Australian Government is working with the BielisiAssociation of Australia and the
International Standards Organisation (ISO) to dgvéhternationally agreed sustainability
criteria that can be applied to industry to enshe¢ support for biofuels does not compromise
sustainable production practices and will provideater impetus for advanced biofuels
development. As the ISO process will take sewarats, a parallel process will be

undertaken with Standards Australia to develom#erim biofuels standard for Australia.



Bioenergy research and demonstration: EU strategy

Description of the evolution of the technology otlez past 10 years

The bioenergy sector is complex as it covers a wadg spectrum of options, from the biomass
feedstock (e.g. crops, wood, municipal and industagte, residues from agriculture and
forestry, animal manure) to the end product (liquiofuels, electricity, heat and biogas). Along
this chain, several conversion processes (thewoatbustion, thermo-chemical: e.g. pyrolysis,
gasification and biochemical: e.g. fermentation) aombinations of these processes are

available.

Over the last 10 years, the development and impnewe of combined heat and power (CHP)
technology enabled to increase the efficiency ofass energy conversion. Compared to a
conventional power station, which has an operagifigiency of 40%, a CHP plant can achieve
an overall efficiency of over 75%. First generatajrboth biodiesel and bioethanol production
are mature technologies that have been optimiseztnms of energy efficiency, process
integration and processing of a broader spectrurawimaterial qualities. EU biofuel
consumption in 2009 reached 12.1 Mtoe, represedfn@f all road transport fuels (9.6 Mtoe
biodiesel and 2.3 Mtoe bioethanol). EU biofuelsstanption in 2009 is 18 times higher than
biofuels consumption of 2000. The production ofatbed biofuels from sustainable biomass is
not commercial yet but reached the pilot and deitnatisn phases for the most advanced
technologies. The production of bio-synthetic naltgas has progressed both via the thermo-
chemical and the biochemical route and may prowatamercial options also for the transport
sector. The bioenergy sector faces high costsomhass feedstocks. Indeed, feedstock costs
represent between 60% to 80% of total costs of ceraial biofuels. For all technologies, a
crucial issue is to increase the supply of suskdénbiomass at defined qualities and reasonable

prices.

Role of EU projects in the process

Combined heat and power (CHP), and combustion sgskeave been in the past heavily

financed. In FP8,13.8M€ have been spent on research activitiesasification and feedstock

! Sixth Framework Programme (FP6)



optimisation and 31M€ in demonstration activities fjoly-generation. All RTBprojects on
CHP issues were envisaging going to demonstratiale grojects as a next step. At the end of
FP6 the programme was refocused to research ongegenmeration bio-fuels and on bio-
refineries to reflect the energy security challengkthe transport sector. In FP7 the first calls

continued to concentrate on advanced bio-fuelggusim-food feedstock and on bio-refineries.

As an example, Abengoa's technology for the prodnaf ethanol from agricultural residues
such as straw was firstly supported under FP5 avjphoject achieving a demonstration scale of
5 million litres/year and was further supported enEP7 at a much higher scale (40 million
litres/year) in the LED (Large Ethanol Demonstrajioontract. After the completion of the LED
project, the technology will be mature enough &nghe first commercial plant based on the
demonstrated technology.

The bio-refinery is a recent and promising conde&sted on the processing of sustainable
biomass into a spectrum of bio-based products (ffemdl, chemicals, materials) and bioenergy
(biofuels, power and/or heat). Bio-refineries draraearly stage of "industrial proof of the
concept” and are supported under FP7 with 3 lacgke$rojects covering the whole value-chain
and bringing together 69 partners from academiairzohastry.

Potential of the sector in the EU energy mix in@A@2050, and further

Bioenergy will play a key role in the EU long teemergy strategy for all applications and
especially the transport sector, contributing up4d of the EU energy mix and up to 10 % of
energy demand in transport in 262 is foreseeable that this EU demand will be dwted by
renewable fuels substituting middle distillatestfoe need of the road, aviation and marine

transport sectors.

The potential of the sector in 2050 is rather sfaime. The Blue Map Scenario of the IEA
estimates a global biofuel consumption of 760 Me@esenting 27% of transport energy.

2RTD info is a quarterly magazine published byEueopean Commission presenting a mix of reseamhitesand
debate on scientific subjects of interest to a wa-specialised readership. The common themarispe.

® Renewable Energy Roadmap — Renewable energige ilist century: building a more sustainable fyture
Communication from the Commission to the Europeantidnent and the European Council Com (2006) 888,
Jan 2007



Isthe End in Sight for EU Biofuels Policy?
Robert Ackrill, Nottingham Trent University

Biofuels policies are controversial. There are ¢joas over their ability to deliver GHG
emissions reductions compared with fossil fuelsthiett impact on food prices, to name but
two. There have thus been calls from some quaitersiding NGOs and international
organisations, for biofuels mandates to be abardioreus when, in October 2012, the EU
published a proposal to reform the Renewable EnBrgctive (RED) and Fuel Quality
Directive (FQD), speculation grew about the futof&U biofuels policy. The purpose of this
note is to argue that what has been proposed aaaesark the beginning of the end of EU

biofuels policy. Rather, the changes proposed simefive from the extant 2009 legislation.

The RED and FQD include a number of elements #wignise concerns over biofuels. For
example, they require 10% of transport fuels to €drmm renewable sources, whereas the
proposal called for 10% entirely from biofuels. Bwbough most will still be biofuels, that was
a modest weakening. Moreover, Recital 9 of therRa to the RED emphasises the need to
promote advanced (“second generation”) biofueld,tarmonitor the impacts of biofuels on the
environment, sustainability, and agricultural fg@dducts. The Commission was also charged
with bringing forward proposals about how to deghvindirect land use change (ILUC) effects
in biofuels’ GHG emissions calculations. In 201 Commission identified four possible ways
in which ILUC could be addressed:

(2) take no action for the time being, while coatirg to monitor,

(2) increase the minimum greenhouse gas savingtble for biofuels,

3) introduce additional sustainability requirengean certain categories of
biofuels,

4) attribute a quantity of greenhouse gas emisdiomiofuels reflecting the

estimated indirect land-use impact.

The ILUC element of the October 2012 proposalsigffect, Option 4 plus something
reflecting Option 2. Default ILUC emissions, in gra.of CO2 equivalent per megajoule, are
estimated for cereals (12), sugars (13) and oikc(6p). These are not to be used where, for a
specific biofuel, direct land use change effectsiacluded in the GHG emissions calculation.



As scientific understanding increases, there is st®pe for amending these figures, such as by

laying-down ILUC values for individual feedstocks.

The current legislation requires a minimum GHG emoiss saving (relative to fossil fuels) of
35% (for production facilities operating before 8Q¢€his applies from 2013), rising to 50% in
2017. From 2018, biofuels produced in facilitiedtdn 2017 or later must deliver GHG
emissions savings of at least 60%. In practice,ptamce with the higher figures requires either
radical improvements in conventional biofuels tealbgy pathways, or the rapid development

and deployment of advanced biofuels to displacereotional biofuels.

Reflecting Option 2 above, in the proposals the 6@ure would apply to plants operating from
the ' July 2014. Thus plants built in the four year®ptd 2018 would now also have to deliver
greater emissions reductions, applying the higmeshold to an additional portion of future
biofuels. Countering this, biofuels produced innpéabuilt before the®1July 2014 can now
deliver 35% savings until the end of 2017. Therhis also a portion of biofuels that can
deliver the lower figure for an additional year .€Timet effect on emissions will thus depend on

the age of individual plants producing the biofuels

The proposals also limit the contribution of contvemal biofuels to transport fuels, to 5% (i.e.
half of the 10% renewables figure); roughly equa2®11 levels. But is this a u-turn? Not really,
for two reasons. First, as noted earlier, the REIed for the ongoing monitoring of the impacts
of biofuels. The 5% figure can be seen simply essponse to this. Second, as discussed, the
RED already includes measures which increase urduytears the required GHG emissions
reduction for biofuels to count against the EU naadThis, inevitably, would anyway
disqualify much of the biofuels that count currgntiotably biodiesel, unless there are

significant and rapid developments in biofuelshiealogy pathways.

In order still to deliver the 10% figure, on pap¢teast, the proposal includes multipliers by
which advanced biofuels can count towards the taejder 2-times or 4-times. This is purely a
paper exercise in terms of volumes. It does, howealso reflect the greater GHG emissions

savings potential of biofuels that do not requéned in their primary production.

Also proposed is the ending of public subsidiescfop-based biofuels after 2020. This could,

potentially, rule out significant portions of EUgaluction. That said, much EU production may

10



have been ruled out anyway by the extant rulessimyrGHG emissions thresholds. The same

applies to imported biofuels, notably some impotiexdiiesel.

Thus most of the proposed changes to the RED ailf&ye their basis in the existing
legislation. The death of EU biofuels policy hasstnaefinitely been exaggerated.

Some environmental considerationsrelated to biofuels
Karel Janda, Charles University

While the carbon emissions and reduction of GHGlaedeading environmental considerations
related to biofuels, there are a number of othgirenmental concerns. Change from the
existing agricultural crops into a biofuel feed$tar development of new biofuel acreage may
lead to increased soil erosion and deforestationindrease of an acreage devoted to biofuels
may lead to the decrease in biodiversity. The estterproduction and the use of biofuels may
increase the hazard of air pollution both during ghowth of biofuel feedstock and during the
burning of biofuel when it is actually used. All thiese possible detrimental effects are very
much dependent on particular geographical, clinatd,technological details of any considered
biofuels production, processing and utilizationjpct. In some cases, biofuels may actually
improve or be neutral with respect to any of theirmmental concerns mentioned in this

paragraph.

Their effect on water supplies is also a very inigatrenvironmental aspect of biofuels. While
an increased use of biofuels may lead to a higberathd for water resources both during the
production of biofuel feedstock and during theingassing, there is also a question of water
pollution. Here, a danger of small scale waterygah from biofuel feedstock may be compared
with a danger of a large scale or an accidentadlatater pollution caused by the production of
fossil fuels. While the water-pollution-related hads of conventional oil drilling are well
understood and publicized, there are also impowtater-pollution hazards connected with new
technologies of fracking or tar sands mining. Adoog to Glassman, Wucker, Isaacman and
Champilou (2011), petroleum from the Canadianaads extracted via surface mining
techniques can consume 20 times more water tharentanal oil drilling. Hydraulic fracking,
which is considered to be the most important Nérterican energy development in recent

decades according to Glassman, Wucker, Isaacma@lzaapilou (2011), is a technique that
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pumps liquids under high pressure to create frastumr rocks that previously could not release
their natural gas. This method of natural gas ektra leads to a significant pollution of local

water resources in some cases.

Very important environmental feature of biofuelshsir role in the development of the relevant
biotechnologies, especially genetically modifiedps. The advances in the biofuel feedstock
relevant biotechnology are an important technolalg@ctor determining a successful
development of biofuel sector. Rajagopal, SextarlaRl-Holst, and Zilberman (2007) consider
a possibility that agricultural biotechnology mag/ iised to target improvements in the
photosynthetic efficiency and content of celluldsemi cellulose and lignin in the biofuel
feedstock. They raise the idea that it may be ptesgd engineer plants to allocate greater
guantities of carbon to stem growth as opposecighih growth and in this way to enhance
biomass production. While this conceptual idealated primarily to the second generation
biofuels, the agricultural biotechnologies (espkcigenetic engineering) are highly relevant
already for the first generation biofuel feedstaClirrently, three out of four main genetically
modified crops (cotton, corn, soybeans, and raplsee major biofuel feedstocks. In their
simulation analysis based on the econometric esbmaSexton and Zilberman (2012) show that
at the height of the 2008 global food crisis, thdiional output generated by genetically
engineered crops Yyield gains significantly mitighpeice increases. They argue that already the
first generation genetically engineered crops petinei intensification of agriculture, which
effectively frees land for production of biofuel, a least diminishes the demand for new

cropland induced by rising food and fuel needs.

The increase of biofuel feedstock productivity #fere serves as a mitigating factor in the food
versus fuel dilemma. While the conversion of land ather agricultural resources into the
biofuel feedstock production naturally increasesdfprices, the increased productivity may
offset this price-increase pressure. Successftgtimology provides a clear way toward
increased productivity which may resolve food verkiel dilemma at the level of commercial
use of both the first and the second generatiofuis.

Since biofuels convert energy that was originadlptared from solar energy via photosynthesis,
there is an obvious possibility of comparison betwbiofuels and a direct use of solar energy.
Reijnders and Huijbregts (2007, 2009) provide amganson of the efficiency of solar energy

conversion for automotive purposes. They showdbaversion of lignocellulosic biomass into
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electricity to power an electric vehicle may do stalntially better than the use of the most
energy efficient first generation biofuel (ethafroim sugarcane) in converting solar energy to
automotive power. And the conversion of solar epémtp automotive power based on solar cell

is even more efficient.
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