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Disclaimer

ePURE's State of the Industry 2014 report is for informational purposes only. The information contained within this report is
provided on the basis of availability and is to the best of our knowledge. In the event that any of the information provided
in this report is incorrect, incomplete and/or out of date, ePURE does not accept any liability for loss or damages as a result.
ePURE is not responsible for the content of any external page, file or document that is referenced or linked to in this report.



Foreword

As an industry, we have a track record of which we can be very proud, and we are convinced that renewable
ethanol has an increasingly important role to play in meeting some of the fundamental challenges facing Europe.
This is not, however, a story that we have told often or well enough, and is the reason behind why to produce
this first ever State of the Industry Report.

This Industry Report represents a first step towards building a much better and broader understanding of the
renewable ethanol industry in Europe. It is intended to describe the nature of the sector, how it has developed,
its positive impacts, as well as explaining why it is so vital to Europe’s future.

Having only begun in earnest in 2003 - long after our biggest competitor markets in US and Brazil - we have
already made a significant contribution to creating jobs, particularly high skilled and rural, and supporting growth
and European innovation. We have also made a significant contribution to the fight against climate change
through the replacement of fossil fuels with renewable energy produced with non-food feedstock sourced
93% from Europe.

But renewable ethanol is about much more than just renewable energy. The sector is also a major producer of
high-quality protein feed for animals, which is helping to meet Europe’s food needs, and replacing imports of GM
and antibiotic containing animal feed. Renewable ethanol is also a very important ingredient for beverages and
a wide range of industrial sectors and consumer products. Some of our bio-refineries also feed energy back into
national electricity grids, and much of the limited CO, we generate is used for industrial purposes.

Although the sector has matured quickly, it is still in its infancy. We are nowhere near to realising its potential.
It can and should play an even more important role in reversing rising GHG emissions in the European transport
sector, bringing additional income and development to Europe’s rural communities, turning European technology
and innovation into more green jobs, and reducing Europe’s energy dependence. Our bio-refineries and the
renewable ethanol they produce are essential components of the emerging bio-based economy.

Realising the potential of renewable ethanol will require a more supportive European Union policy framework;
one that creates a level playing field and better nurtures the industry. But this will only happen if we, the industry,
and the broader stakeholder community that has an interest in our success, work together to transform the
awareness and understanding of renewable ethanol in Europe.

I hope that this report makes a significant contribution to the realisation of this objective.

Sincerely,

—

Rob Vierhout,
Secretary General
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The European renewable ethanol
sector is a dynamic young industry
bursting with innovation. New tech-
nologies and processes are con-
stantly being developed that have
the potential to help maximize the
use of Europe’s natural resources, and
deliver cleaner fuel. But it’s not just
about fuel! Ethanol is also commonly
used in the drinks, spirits, and
chemicals industries, and the sector
is @ major producer of high protein
animal feed.

Although EU ethanol production and
consumption has been continuously
growing since 2003, Europe remains
a relatively modest player globally.
At 8.8 billion litres installed production
capacity and a market value close to
€8 billion, the EU is the world’s third
largest producer of ethanol, after
the US and Brazil. Today’s EU ethanol
industry delivers greater climate
savings and net benefits to society
than anyone could have expected.

Ethanol is the most cost-effective and
readily available means of substan-
tially decarbonising Europe’s trans-
port sector, which currently accounts
for over a quarter of the EU’s total
GHG emissions and is rising. When
it comes to GHG savings, ethanol is
both clean and renewable and is esti-

mated to reduce transport sector GHG
emissions by up to 90% compared to
fossil fuels. With the right policies in
place, substantial further cuts in GHG
emission can be achieved.

Ethanol has increased in importance
given Europe is now focusing more
intently on the carbon abatement
costs of renewables as a whole.
When ethanol is combusted in your
car’s engine, it is not combusted
separately from the petrol with which
it is blended. There is an emerging
scientific consensus that when more
ethanol is blended into petrol, the
petrol burns more efficiently than
pure petrol. This is a very significant
added benefit, which means that
ethanol abates carbon not once, but
twice over - in its production and in its
combustion. The combustion benefit
is a carbon offset that currently is
not credited to ethanol at all. When
ethanol is duly credited, then the
carbon abatement cost of ethanol
plummets to, or below, zero, making
ethanol today’s strongest, safest, and
most attractive option to decarbonize
the EU’s transport sector.

With unemployment - particularly
youth and rural unemployment -
remaining a key concern in Europe,
the renewable ethanol industry serves

Renewable ethanol:'driving jobs, growth and innovation throughout Eurape

as a vital ingredient in Europe’s quest
to boost growth and create high-
skilled and ‘green’ jobs. Since the
EU introduced its biofuels policy, the
European renewable ethanol industry
has created and sustained 70,000
direct and indirect jobs - in enginee-
ring, construction, operations and
transport, etc. - even during the
economic crisis, with the potential to
create 1 million new jobs in Europe.

Our companies have made invest-
ments in Europe over the past eight
years totalling €8 billion. If the right
policy conditions facilitate further
investment, then European ethanol
production could be the catalyst for
transforming rural areas. Cellulosic
ethanol production will, for example,
make the collection of agricultural
residues more economical, which will
diversify farmers’ income and generate
additional European revenues of up
to €15 billion annually.

Contrary to some pre-conceived
notions, no EU ethanol producer has
ever been involved in land grabbing,
whether in Europe or beyond. Ethanol
production makes excellent use of
available space, especially when one
considers that the crops and refining
process are also used to produce
high protein content animal feed.



Figures from the UN’s Food and
Agriculture Organization (FAO) show
that the use of animal feed co-
products from EU biofuel production
(including EU biodiesel) reduces global
land use by about 3 million hectares.
This is because yields of biofuel crops
grown in the EU are substantially
higher than those of soybean in
South America.

The FAO also suggests that an average
of 0.5 million hectares of arable land
- land that could and should be used
to grow crops to produce animal feed
and fuel - is taken out of production
in Europe every year. Whilst ILUC risk
remains, this underscores the impor-
tance of ensuring that mandatory
sustainability criteria are strengthened
to increase the social, environmental
and climate benefits from biofuels
used in Europe.

Concerns over indirect land use change
(ILUC) often associated with the EU
ethanol industry are fundamentally
wrong. The EU ethanol industry has a
very positive record, and we welcome
recent indications detected over the
past year to focus less on ILUC as an
abstract global theory (with projected
impacts a decade out), and more on
how ILUC can be minimized imme-
diately through incentivising better
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practices and clear action at the
local level.

Europe can produce vast amounts of
ethanol with little or no ILUC through
the use of low-carbon stock aban-
doned land, increasing agricultural
yields, planting of perennial energy
grasses that sequester huge amounts
of carbon while yielding feedstock for
cellulosic ethanol, and using waste
and residues for both conventional
and advanced ethanol.

Renewable ethanol has had a tiny
impact on global food commodity
prices to date and is not expected to
have any larger impact going forward.
All the serious evidence confirms that
commodity costs constitute a rela-
tively small percentage of the even-
tual price of food. It is the processing,
packaging, transport and associated
retail services that really add up.
These stages along the food supply
chain all require energy, so it is not
surprising that energy prices play a
major role in the eventual cost of
food. In fact, ethanol actually boosts
food security by helping to increase
yields in the poorest parts of the EU,
and by producing millions of tons
annually of GMO free, antibiotic free
animal feeds that would otherwise
be imported.

F

As concerns over energy security and
overreliance on energy imports from
politically unstable regions increase,
there is massive untapped potential
for renewable ethanol to help Europe
diversify its supply and increase energy
security. Ethanol is currently the most
taxed fuel in the EU’s entire energy
mix, and a fairer taxation system based
on pragmatic considerations, such as
energy content and (0, performance,
would help to support the growth of
the sector and alleviate some of the
EU’s energy concerns.

To realise the enormous potential of
renewable ethanol, the EU must work
towards creating a favourable climate
that will utilize the full potential of
European renewable ethanol produc-
tion. From a policy-making perspective,
what is needed is the creation of a
long-term, stable policy framework,
that is capable of restoring investor
confidence in the EU biofuels market;
binding EU 2030 targets for renewable
energy use in transport and decarboni-
sation targets under the Fuel Quality
Directive (FQD), and; a fair and bal-
anced EU trade policy that recognizes
and respects the fact that the domestic
ethanol industry requires time to
mature, and that counters unfair trade
practices such as dumping.

E AL



A European success story: renewable ethanol

European renewable ethanol production is a dynamic young
industry bursting with innovation. New technologies are
being developed that have the potential to help maximize
the use of Europe’s natural resources, and deliver cleaner
fuel. Renewable ethanol can also be found in numerous
consumer goods, and the sector is helping to bring highly
skilled jobs to rural regions.

A global comparison

Although EU ethanol production and consumption has been
continually growing since 2003, Europe remains a relatively
modest player globally. At 6.7 billion litres and a market value
close to €8 billion the EU is the world’s third largest producer
of ethanol. The US produces and consumes around 50 billion
litres annually, followed by Brazil with around 23 billion!

ETHANOL CONSUMPTION IN THE EU
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Bringing benefits to Europe

Despite its size, the impact of renewable ethanol production
has been significant. Ethanol is both clean and renewable and
reduces transport sector greenhouse gas (GHG) emissions by
up to 90% compared to fossil fuel.? Ethanol plants turn also
a wide range of feedstock into bio-based products making it
a true bio-refinery.

New markets and employment opportunities were created,
not only for farmers in some of Europe’s most isolated rural
regions but also for highly skilled professionals. Ethanol helps
chemical manufacturers become greener, reducing their
dependence on fossil fuels. Domestic ethanol production
helps Europe become less energy dependent.

It may be difficult to spot, but ethanol is part of our daily lives,
used in drinks, perfumes and many industrial manufacturing
processes. The petrol in your car contains up to 5% ethanol.
And petrol cars built since 2000 can run on petrol with
10% ethanol in it, known as E10.

Production Production Imports | Imports % of | Exports
. capacity . consumption
US.A. 56 51 50 1.6 3.2% 2.9
Brazil 40.7 23.5 20.9 0.3 1.4% 3.6
EU 8.8 6.7 79 1.2 15.2% 0.1

Source: F.0. Licht .

1. RFA 2014 Ethanol Industry Outlook; UNICA
2. EU Directive 2009/28/EC
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http://english.unica.com.br/
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=EN
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Key facts and figures

1 2 3 4

Helping industry to develop new products

The chances are that you have used or consumed a product containing ethanol in the past week. While most
ethanol produced in Europe ends up in the tank of your car, it is also used by many other industrial sectors
to produce countless consumer goods.

PRODUCTION CAPACITY OF RENEWABLE ETHANOL INSTALLED ETHANOL PRODUCTION CAPACITY
IN THE EU PER COUNTRY IN 2014 IN THE EU IN 2014
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Renewable ethanol: at the cutting edge
of second-generation fuels

The renewable ethanol sector is a vital ingredient in
Europe’s quest to boost growth and jobs, and achieve
greater resource efficiency. Second-generation production
will allow us to produce ethanol from a wider range of
feedstock, including cellulosic, agricultural residues and
waste streams.

Moving towards second generation biofuels

Second generation (or advanced) biofuels, such as cellulosic
ethanol, offer renewable fuel that further optimises resource
efficiency. Cellulosic ethanol is produced from agricultural
residues such as straw, corn stover (the leftover leaves and
stalks), dedicated energy crops such as miscanthus and switch
grass, and waste. It has the same chemical characteristics as
any other type of ethanol and delivers high GHG emission
savings.?

The production of cellulosic ethanol requires pioneering
enzyme and yeast extraction technologies (technologies
in which European companies lead), as well as highly
skilled people and high-tech facilities. A healthy market for
conventional renewable ethanol, combined with a long-
term investment plan for advanced biofuels, will help the
European bio-economy to realise its full potential. The EU has
traditionally excelled in financing initial R&D projects up to
the point of pilot and demonstration plants. Dedicated and
ambitious investment support for fully integrated commercial
scale bio-refineries - as foreseen in the Bio-based Industries
Public Private Partnership under Horizon 2020 - is now required
to take European ethanol production to the next level.

Creating highly-skilled jobs

Existing ethanol bio-refineries can easily be turned into
more advanced bio-refineries, capable of converting both
conventional and cellulosic feedstock and reaping the benefits
of both first-generation and second-generation biofuels.

By 2030, some 220 million tonnes of cellulosic material
(from agricultural residues, municipal solid waste and forestry
residues) could be made available for EU ethanol production,
creating up to 300,000 jobs in Europe - mostly in high-tech
areas - as a direct result.*

Cellulosic ethanol production will make the collection of
agricultural residues more economical, which will diversify
farmers’ income and generate additional European revenues
of up to €15 billion annually. Second-generation production
technologies have the potential to process new, dedicated
energy crops grown on degraded or marginal land that
currently lies fallow.

A constantly innovating sector

The sector is constantly innovating in other ways. New
enzymes and yeasts are being developed to further increase
ethanol yields. New techniques are introduced to extract oil
from maize and wheat and every year the industry becomes
more energy efficient. Best practices have been implemented
to ensure that production plants are as sustainable as possible
and to ensure that the waste level goes to zero or is harmless.
Water use is, for example, kept to a minimum and treated
before discharge, and several plants are water neutral.

3. EU Directive 2009/28/EC, Annex V.B, page 53
4. Wasted: Europe’s Untapped Resource, European Climate Foundation (2014)
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http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&qid=1400686663270&from=EN
http://europeanclimate.org/wp-content/uploads/2014/02/WASTED-final.pdf

Why EU policy must adapt

DOUBLE COUNTING HAS NOT DELIVERED INNOVATIVE ADVANCED BIOFUELS IN THE EU

DC BIODIESEL DC ETHANOL

Country Volumes m? % of diesel
i replacement

‘Denmark

‘Germany

900,000

*methanol
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Ethanol plants: the engine room
of the new bio-based economy

The bio-based economy is about replacing fossil fuel
derivatives with renewable, low carbon bio-products
and materials. Bio-refineries are the engines of this new
economy, and with pioneering technology, ethanol plants
can turn a wide range of feedstock into bio-based products
including food, feed, fuel and chemicals.

A modern ethanol plant transforms
biomass into a multitude of valuable
products. The production process is
continuously optimised to improve its
efficiency and new applications for
the end products are repeatedly found.
European ethanol biorefineries are very
resource efficient and innovative and a
vital building block for the development
of Europe’s bio-based economy.


http://en.european-bioplastics.org/

Did you know

There are bio-
refineries operating
in Europe today that are
energy self-sufficient and
even feed some of the
green electricity into the
national energy grid.

Many of
the co-products of
ethanol production are
essential raw materials for
Europe’s industries that
would otherwise have to be
imported or separately
produced.

Through such
integrated process some
plants achieve emission

savings for ethanol of up to
90% compared to fossil fuel

In 2012 animal alternatives.

feed produced in
EU ethanol biorefineries
replaced roughly 10%
of third country imports,
lowering emissions and
land use for the animal

feed sector. Ethanol biorefinaries

invest millions every year
to improve efficiency and
develop new applications

. for their end products.
(0, released in

the production process
is used in the production
of carbonate beverages,
greenhouses to stimulate
plant growth or is captured
underground.

Water taken from rivers
is returned cleaner than
when it was extracted.
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1What goes in

RYE

BARELY

MAIZE

MOLASSES

SUGAR BEET

ENERGY CROPS

MUNICIPAL WASTE
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2 How it works

PROTEIN

STARCH

HEMICELLULOSE
STALKS , CELLULOSE

LEAVES

LIGNIN

ASH/NUTRIENTS
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3 What comes out
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4 Bio-based economy
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BEVERAGES

: FERTILIZERS
CARBONATED DRINKS

PHARMACEUTICALS

BIO CHEMICALS
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Bringing highly skilled jobs and
additional income to revitalise rural Europe

Unemployment in Europe - and in particular youth and
rural unemployment - remains a key concern. Europe’s
innovative renewable ethanol industry is creating new
markets and employment opportunities, not only for
Europe’s farmers but also for highly skilled professionals.

Ethanol: a job creator

ePURE producing companies have created jobs in engineering,
construction, operations and transport, and sustained many
more jobs indirectly. Since the EU introduced its biofuels
policy, the European renewable ethanol industry has created
and sustained 70,000 direct and indirect jobs, even during
the recent economic crisis.®

Employment in the European ethanol sector could rise
significantly under the right policy conditions, with studies
suggesting that up to 1 million new jobs could be generated
if the potential for advanced ethanol production is fully
realised.” Jobs will come from constructing bio-refining
capacity, making the necessary adjustments to existing
bio-refineries, operating these bio-refineries and collecting
and delivering advanced feedstock to these plants.

FAO, May 2011

Revitalising Europe’s regions

Our companies have made investments in Europe over
the past eight years totalling €8 billion. If the right policy
conditions facilitate further investment in advanced bio-fuels,
then European ethanol production could be the catalyst for:
transforming agricultural and transport infrastructure in rural
areas, particularly in Eastern Europe; increasing demand
for cellulosic material, which will create new markets for
farmers to sell their crops and organic waste; and enabling
the development of support services and businesses linked
to ethanol biorefineries.

Providing additional income and helping to sustain
agricultural production

By creating jobs, boosting household incomes, and generating
additional revenues for farmers, European ethanol production
can help alleviate rural poverty in some of the most developed
and underdeveloped areas of Europe.

This view is backed by the FAQ, which states that investment in
biofuels can help to improve food security in rural economies
by creating jobs and boosting incomes.?

ePURE producing members have invested in developing
highly skilled professionals in a wide variety of sectars, such
as services, research and agriculture.

Investment in bioenergy could spark much-needed
investment in agricultural and transport infrastructure

in rural areas and, by creating jobs and boosting household
incomes, could alleviate poverty and food security (and)
there is great potential for the co-production of food

and fuel using existing methods and technologies.’

Contribution of Biofuels to the Global Economy, Cardno Entrix (2012)

o % NS

Moving Towards a Next-Generation Ethanol Economy, Bloomberg New Finance (2012)
Bioenergy and Food Security: The BEFS Analytical Framework, UN Food and Agriculture Organisation (2011)
Making Integrated Food-Energy Systems work for People and Climate, UN Food and Agriculture Organisation (2011)
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http://globalrfa.org/file_download/2/GRFA_Commissioned_Report_on_the_Global_Economic_Impact_of_Biofuels.pdf
http://novozymes.com/en/sustainability/benefits-for-the-world/biobased-economy/white-papers-on-biofuels/Documents/Next-Generation Ethanol Economy_Executive Summary.pdf
New tool for weighing pros and cons of bioenergy, FAO (2011) 
http://www.fao.org/docrep/013/i2044e/i2044e.pdf
http://www.fao.org/docrep/013/i1968e/i1968e.pdf

FOR EVERY 100M LITRES OF DOMESTICALLY PRODUCED RENEWABLE ETHANOL,
APPROXIMATELY 1,500 LONG-TERM )JOBS ARE CREATED.

The French renewable ethanol industry’s
investments generated €815 million
of added-value to the French economy
in 2010, and sustained 8,900 jobs.
That year, ethanol production and sales
resulted in more than €300 million

in fiscal revenues to the French
government. Furthermore, with a
direct added-value of €34 million,
the sector contributed significantly

to the country’s trade balance.”

A single ethanol plant in Germany
alone sustained 2,500 jobs, created
€51 million of direct added-value
to the economy and generated
indirectly an additional €96 million

for other industries, such as farming.

The project created €92 million tax
revenues for the public purse in the
past four years."

An ethanol plant in Hungary accounts
for €275 million of the country’s GDP
and 1,250 jobs, a contribution that is
expected to increase to €450 million
and 1,750 jobs in the course of 2014."2

10. Estimated Socio-Economic Impacts of the Bioethanol Industry in France in 2010, PricewaterhouseCoopers (2013)
11. The Economic Importance of Bioethanol Production by the CropEnergies Group in Germany, WifOR (2013)
12. Impact Study on Pannonia Ethanol Dunafoldvar and Pannonia Ethanol Mohacs, HETFA Center for Analyses (2013)
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Estimation du poids socio-�conomique de la fill�re bio�thanol en France en 2010, PwC (2013)
http://www.epure.org/sites/default/files/publication/130522-179-WifOR-study-summary-and-conclusion-English.pdf
http://www.epure.org/sites/default/files/publication/130528-188-Economic-Impact-Study-on-Pannonia-Ethanol-Bioethanol-Plants-%28EN%29.pdf
http://www.epure.org/sites/default/files/publication/130528-191-PWC-taxes-2010-et-2011.pdf

Managing land in a more efficient way

Producing ethanol from feed crops is much more efficient
than you might think. Enriched protein-rich animal feed is
produced at the same time as renewable energy feedstock,
thus optimising the use of EU grain and reducing the need
for overseas imports.

An incentive to optimise land use

Ethanol made in Europe results in additional demand for
agricultural crops. A demand that has not resulted in more
land being used but was achieved through increased
agricultural productivity.

In 2013 the EU ethanol industry used 7.83 million tonnes of
grains and 1.5 million tonnes of sugar. 93% of the feedstock
used to produce ethanol originated in the EU. According to the
EU Cereal Balance 2% of the grain grown in the EU is used to
produce fuel ethanol, which means that 98% of European grain
production is used for other purposes. Production of renewable
ethanol in Europe only uses around 0.7% of agricultural land:
less than the unused farmland in Romania alone.

Ethanol production makes excellent use of available
space, especially when you consider that crops are also
used to produce high protein content animal feed. The
protein extracted from cereal is enriched to produce
animal feed that replaces imports of soy meal from
other parts of the world. In this way European ethanol
production contributes indirectly to reducing land use
outside Europe.

e e =

13. Staff Working Document 343, page 94, European Commission (2012)

Realising the untapped potential

In Europe there is ample opportunity to increase yields (by a
factor of 2 - 3 in parts of central and Eastern Europe) without
using more land.

According to the FAOQ, an average of 0.5 million hectares of
arable land is taken out of production in Europe every year.”
This abandoned land could and should be used to grow crops
to produce animal feed and fuel.

With further advances in agricultural productivity, and by
using fallow agricultural land, Europe has massive untapped
potential for meeting the demand for renewable energy and
animal feed in sustainable ways.

END USE OF EU CEREALS SUPPLY IN 2013/14

ANIMAL FEED

HUMAN CONSUMPTION
ALCOHOL

SEED

INDUSTRIAL USES

FUEL ETHANOL

20 LOSSES

Source: EU Cereals Balance, DG AGRI, European Commission
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http://ec.europa.eu/energy/renewables/biofuels/doc/biofuels/swd_2012_0343_ia_en.pdf

Making better use of the land

70%
0.02%

3.7 million lond
tonnes 3 million
hectares

1.4 million
hectares

1.4 million
hectares

14. The current available global agricultural land area is 5 billion hectares. UN Food and Agriculture Organisation (2013)

15. EU Protein Deficit: What Solution for a Long-Standing Problem? European Parliament (2010)

16. Biofuel Co-Products as Livestock Feed: Opportunities and Challenges, UN Food and Agriculture Organisation (2013)
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http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P7-TA-2011-0084&language=EN&ring=A7-2011-0026
http://www.fao.org/docrep/016/i3009e/i3009e.pdf

In harmony - not competition -
with Europe’s food supply

One concern that some people have about biofuels is that
diverting crops to produce fuel for cars will make food more
scarce and expensive. The reality however is rather different.

Making the most of Europe’s crops

The overwhelming majority of agricultural crops that end up
as ethanol are not intended for human consumption, but to
feed animals. Sugars extracted from the crop - be it wheat,
maize or rye - are used to produce ethanol, while protein is
extracted and enriched for animal feed. This helps to reduce
Europe’s reliance on protein feed imports from the Americas
and, on top of this animal feed produced in Europe is GMO-
free. In fact, for every tonne of cereals grown, as much animal
feed is produced as ethanol.

Some ethanol plants also produce gluten that can be used in
food manufacturing, and those plants that use maize as
feedstock can also generate maize oil - a valuable animal
feed and important ingredient for various industrial processes.

surprising that energy prices play a major role in the eventual
cost of food.

Together, these factors account for close to 90% of all
food costs.”” As a consequence, even significant changes in
agricultural commodity prices have relatively little effect on
retail food prices. In 2013 food prices did not fluctuate a great
deal, even though cereal prices tumbled by as much as 40%.

All the serious evidence suggests that the emergence of
biofuels has not been responsible for food price rises.

What Affects Your Food Costs ?

86%

Everything Else

FOOD PROCESSING

Commodity Prices

PACKAGING
So what is driving food costs? RETAIL TRADE
Commodity costs constitute a relatively small percentage of the FOOD SERVICES
) . . ) ENERGY -TRANSPORTATION
eventual price of food. It is the processing, packaging, transport FINANCE
and associated retail services that really add up. These stages OTHER
along the food supply chain all require energy, so it is not
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17. US Department of Agriculture
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http://www.usda.gov/documents/drought-infographic-food-costs.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013DC0175&from=EN

The facts about food prices

Let’s keep things in perspective

10%

0.5 million ha

A variety of crops
2% 1%

Ethanol can be made from many different kinds of raw

material. Even though most ethanol is still produced from

agricultural crops, European production makes use of an

ever-increasing variety of feed crops. The biggest share MAIZE

still comes from wheat, but there is also maize, barley, rye, WHEAT

triticale (a hybrid of wheat and rye) and sugar beet. The ;ﬂSARBE“

ability to vary feedstock gives producers flexibility and the BEET MOLASSES®
OTHER

possibility to adjust to market circumstances.

* white sugar equivalent

18. Placing the 2006/08 Commodity Price Boom into Perspective, World Bank (2010)

19. The 2007/08 Agricultural Price Spikes: Causes and Policy Implications, Annex 5, Department for Environment, Food & Rural Affairs (2010)
20. Long-Term Drivers of Food Prices, World Bank (2013)

21. Renewable Energy Progress Report, page 12, European Commission (2013)

22. Food Wastage Footprint: Impacts on Natural Resources, UN Food and Agriculture Organization (2013)
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http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2010/07/21/000158349_20100721110120/Rendered/PDF/WPS5371.pdf
http://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCwQFjAA&url=http%3A%2F%2Fglobalrfa.org%2Ffile_download%2F9%2Fag-price-annex-5.pdf&ei=KbdXU4vTEOaV7Aaw94HoAQ&usg=AFQjCNGQx_nJPgcbx6YLSJ5TomSQKkcF-A&bvm=bv.65177938,d.ZGU
http://www-wds.worldbank.org/external/default/WDSContentServer/IW3P/IB/2013/05/21/000158349_20130521131725/Rendered/PDF/WPS6455.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013DC0175&from=EN
http://www.unep.org/newscentre/default.aspx?DocumentID=2726&ArticleID=9611

Ethanol: answering the need to
decarbonise Europe’s transport sector

Ethanol - the only renewable fuel that can be mixed with
petrol and used in petrol engines - is the most cost-effective
and readily available means of substantially decarbonising
Europe’s transport sector.?®> With the right requlations in
place, substantial cuts in greenhouse gas (GHG) emissions
will be achieved.

A sustainable alternative ...

Renewable ethanol provides a solution to one of Europe’s
most pressing environmental issues. Transport sector
emissions have increased steadily by 36% since 1990, and
in 2013 accounted for 26% of total EU GHG emissions.?
Ethanol, which is both clean and renewable, reduces GHG
emissions in some cases by up to 90% compared to fossil
fuel alternatives.? In 2013 the European industry achieved on
average emission savings of 60% equal to taking 2.7 million
cars off the road. Furthermore, ethanol is produced in 3
sustainable manner, and complies with some of the most
stringent sustainability criteria in the world at every stage
of the production process.

... but current EU rules must be adapted

ePURE firmly believes that there are gaps in existing EU
requlations. The Fuel Quality Directive (FQD), which requires
fuel suppliers to reduce the greenhouse gas intensity
of energy supplied for road transport, has put in place a
sophisticated methodology for calculating biofuels savings.
However, a similar methodology does not exist for fossil
fuels. Given that sustainable biofuels replace marginal oil that

would otherwise come from carbon intensive sources such
as oil sands, an accurate means of calculating the carbon
intensity of the EU fossil fuel mix is vital if the FQD is to be
properly implemented.

Why we want to see more ambition

Since the introduction of the Renewable Energy Directive
(RED) and FQD targets, the use of biofuels in Europe has
grown to 5% of total transport energy, and is projected to
reach 8% by 2020. These binding targets have provided
guidance and predictability, which in turn has encouraged
investment in the sector and allowed renewable energy
use in transport to blossom.

It is now absolutely imperative that the EU sets ambitious
targets for 2030 in order to ensure consistency and continuity,
and to capitalise on the full benefits of sustainable biofuels.
A sub-target combined with GHG emissions requirements,
as is currently the case, is the right way forward to ensure
future growth in the EU biofuels market.

What is called for is the creation of a long-term, stable
policy framework, in part, to restore investor confidence
in the EU biofuels market, which was badly shaken
by the Commission’s Indirect Land Use Change (ILUC)
proposal in 2012. Renewed, ambitious, and binding
2030 targets for renewable energy use in transport and
decarbonisation targets under the FQD are clearly the
way forward.

23. The Role of Biofuels Beyond 2020, Element Energy (2013)
24. DG CLIMA, European Commission (2013)
25. EU Directive 2009/28/EC
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http://www.element-energy.co.uk/2013/09/new-element-energy-report-sets-out-role-of-biofuels-in-low-carbon-transport/
http://ec.europa.eu/clima/policies/transport/index_en.htm
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=EN

Achieving the highest sustainability standards
In 2009, the EU set ambitious objectives of achieving 10% renewable energy in the EU transport sector and a 6%

reduction in the GHG intensity of fuels used in road transport by 2020. In order to qualify for both of these targets,
biofuels consumed in the EU must comply - and demonstrate compliance - with strict sustainability criteria.

In particular:

Emission savings:

biofuels must provide at least Land use: raw materials must Biofuels produced within
35% GHG emissions savings _ not be grown on land with the EU must meet cross
compared to fossil fuels, a hlgh-‘carbqn §tock§ (e.g-oresit compliance environmental rules,
threshold set to rise to 50% of high biodiversitylvaliEi Sy part of the Common Agricultural
as of 2017, and to 60% as of highly bio-diverse grasslands), Policy (CAP)
2018 for new installations.2s or wetlands. .
To
demonstrate
compliance with the EU
The European Commission sustainability criteria, biofuels
is obligated to report on must comply with national
food availability, compliance verification systems or with one of
with land-use rights and the 15 voluntary schemes that have
with international labour been approved by the European
conventions. Commission. Compliance is
controlled by Member
States.

lecc

bt errvatinal Sustaimabdity
B Carbon Centificaris

26. EU Directive 2009/28/EC
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How Europeans benefit from ethanol at the pump

Petrol sold in the EU typically contains up to 5% ethanol by
volume. This is referred to as E5, and is widely available as
the default petrol of choice. Since 2000 all new petrol cars
can also run on a mixture of petrol and up to 10% ethanol,
known as E10.

From 5 to 10...

You cannot see it at the pump but every litre of petrol contains
in it up to 5% ethanol. Labelling is required once the ethanol
percentage goes up to 10%. This so-called E10 is available
in France, Finland and Germany, while other European
countries are considering its introduction. E10 means more GHG
emissions savings, more enerqy independence, but not more
fuel consumption.?’

E10 is already widely available in the US, Australia and New
Zealand, while Brazil offers reqular petrol containing between
18 and 25% ethanol. In Thailand, blends of E20 have been
introduced, while the USA recently started commercialising E15.
If we are to build on the progress to date then it is essential
that consumers understand the benefits of ethanol and are not
deterred by unfounded concerns about car-fuel compatibility
and poor performance. Communicating clear and honest

SHARE OF E10 IN THE FRENCH PETROL MARKET

information to consumers is therefore essential if we are to
realise the potential of ethanol at the pump.

.... And even beyond

Europe must also be ambitious. The current blending limit
of 10% in regular petrol prevents RED and FQD targets
from being achieved. Going beyond E10 is the obvious way
forward. Research has demonstrated that £20 could lead
to lower fuel consumption and reduced 0, emissions.” By
establishing an E20 fuel standard, Europe would be lowering
car emissions even further and at the same time increase
our energy security.

Higher blends

Ethanol can also be used in higher concentrations. A mixture
of between 65 and 85% ethanol, called E85, is widely
available in Sweden, France, Germany, and more sporadically
in Hungary, Austria, the Netherlands and Spain. E85 requires
dedicated ‘flex fuel vehicles” (FFVs), which are able to run on
E85, petrol, or any mixture of the two, without the need for
separate fuel tanks. In 2003, Brazil was the first to introduce
FFVs, and today they account for more than 90% of new car
sales in that country.?
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30%
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Source: Comité Professionnel du Pétrole

27. VIT Technical Research Centre of Finland (2011)

2013

28. Meta-analysis of E20/25 trial reports and associated data, Vienna University of Technology, Institute for Powertains & Automotive Technology (2014)

29. Brazilian National Association of Automobile Manufacturers (ANFAVEA)
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http://www.vtt.fi/news
http://www.ifa.tuwien.ac.at/de/home/ 
http://www.anfavea.com.br

The French government authorised the distribution of
unleaded E10 petrol in April 2009. At the same time, a list of
E10-compatible cars was established, based on information
supplied by car manufacturers, and made available on the
Internet. Furthermore, distributors were able to decide if
and when they would introduce E10 at the pump, enabling
them to manage the process at their own pace.

Asurvey carried out in 2010 found that what motorists needed
were assurances that their car would not be damaged, and
that an alternative fuel would be available if their car was
not compatible. In collaboration with industry, communication
materials were sent to distributors ahead of E10 launches, and

leaflets for cashiers were made available, along with pump
labels and flyers.

Since its introduction in France, the market
uptake for E10 has constantly increased, and
in 2013 represented of the total
petrol market in France. In 2013, E10 was sold
at of all services stations, while

of vehicles in France were E10

compatible.>®

30. French National Association of Ethanol Producers (SNPAA)
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Why fair and balanced trade policies

should be a EU priority

Investment in new innovation will only be made if the
right policy framework is in place. This is vital to ensuring
that new technologies are adopted and more jobs created,
and is the reason why the EU should implement a fair and
balanced trade policy.

An unbalanced global market

Every country that develops an ethanol market needs decades
to establish the supply chains and infrastructure necessary to
support a competitive industry. This means that during the
development phase, the domestic sector must be shielded
from global competition.

Both the US and Brazil have a long history of government
support for their domestic industries. Both the American and
Brazilian sectors have been operational since the 1970s. And
although the USA has been the world’s largest producer of
ethanol since 2005, it protected its domestic market from
Brazilian competition until 2011.
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Source: ePURE, F.0. Licht, USDA GAIN

The EU domestic ethanol fuel industry by contrast dates
back to only 2003, and is a relatively open market for third
countries. Through a range of bilateral free trade agreements
and autonomous trade preferences, over 76% of all ethanol
exports to the EU in 2013 were not subject to any import
duty. Of the top ten countries exporting ethanol to Europe,
only four had to pay import duties. Besides Russia and South
Africa, these include Europe’s two largest competitors, Brazil
and the US - with both ethanol industries 4.8 and 6.3 times
larger than the EU respectively.

The problem Europe faces

Just like any other trading bloc, the EU needs to maintain tariffs
to allow its domestic industry to mature and establish a level
playing field with its main competitors. However, due to a
combination of dumping practices and government subsidies,
US ethanol exports to the EU in 2011 topped over 1 billion litres,
representing about 20% of EU consumption. The resulting drop
in prices has had severe implications for the domestic industry

DEVELOPMENT OF EU IMPORTS
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with many producers experiencing a sharp decline in revenue
and several ethanol plants forced to shut down as a result.

Although anti-dumping measures were imposed in February
2013, EU producers are still struggling to recover from the
damage caused. This nascent recovery has been seriously
undermined by the continuation of questionable trading
practices, with large volumes of USA ethanol still entering the
EU by circumventing anti-dumping measures.

Need for a sound customs classification system

For EU trade policy to be effective, customs loopholes, through
which ethanol enters the EU at a much lower duty rate,
must be properly addressed. It is relatively straightforward
for customs authorities to determine the correct amount of
import duties for ethanol. However, when ethanol is mixed
with other components, such as gasoline, it becomes more
difficult for authorities to classify the product. What this means
for the industry is illustrated by the following two examples.
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In 2011, only 5% of all ethanol exported from the US to the
EU was classified as ethanol in the EU. The remaining 95%,
about 950 million litres, entered the EU through improper
classification, meaning that on US ethanol imports alone,
customs duties worth roughly €180 million were not correctly
collected by Member States.

A similar picture presents itself when comparing Brazilian
export data with imports registered in the EU. The gap is
slightly less severe, with an average gap between recorded
exports and recorded imports of 58% since 2007.

ePURE believes that policy makers must take these factors into
account when developing future trade policy, and recognise
that the domestic ethanol industry requires stable and
predictable market conditions in order to mature. Exposing
the industry to further global pressures, and doing nothing
to counter unfair trade practices, would be a fatal blow to EU
ethanol producers.

BRAZILIAN EXPORTS TO THE EU
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Reducing Europe’s energy dependence

by investing in ethanol

While other regions in the world have taken appropriate
steps to reduce energy imports, Europe’s dependence has
increased.’” Renewable ethanol, produced in Europe, can
help diversify energy sources and contribute to energy
security.

An over-reliance on imports

Over-reliance on energy imports hampers EU competitiveness
by leaving businesses at the mercy of price increases and
supply shortages beyond their - or their governments’ -
control. The recent crisis in Ukraine has brought home the
fact that Europe is over-reliant on foreign oil in 2013, the EU
imported over 30% of its crude oil imports from Russia.**

In 2013, the EU’s oil import bill topped €293 billion, almost
the size of the entire debt of Greece, and contributed to a
significant deficit in the EU energy trade balance of around
2% of GDP.** The transport sector is especially vulnerable,
with 94% of its energy coming from oil, of which 84% is
imported from politically unstable regions.*

Investing in renewable ethanol produced in the EU can help
Europe wean itself off foreign energy imports and increase
energy security. A major obstacle to realising this objective
is that renewable ethanol and other alternatives are simply
not competing on a level playing field with fossil fuel.

The case for fairer taxation

Based on volume, ethanol is the most taxed fuel in the entire
EU energy mix. What is needed is fairer fuel taxation, which
means taxing fuels based on their energy content and (O,
performance, as advocated in the European Commission’s
proposal on the revision of the Energy Taxation Directive.®

A fairer and less costly fuel tax regime would allow the market
to price the most efficient fuels. It would open the EU market
to sales of small, highly efficient petrol engines and new fuels
such as £20 or E85 for passenger cars. ED95, a blend of 95%
ethanol and 5% ignition improver used in modified heavy-duty
diesel engines, would become an attractive and viable option
that could help further decarbonise the transport sector.

Achieving the right balance

A shift towards petrol engines is needed, which would also help
to tackle the increasing imbalance between petrol and diesel.
Today, Europe has a surplus of petrol, which it needs to export
to markets such as the US or Africa. However, changes in US
energy policy (including measures such as ambitious ethanol
incorporation rates to encourage domestically produced energy),
mean that opportunities for petrol exports are shrinking,
leaving Europe with a surplus of petrol.

With Europe’s dependence on imported diesel increasing - in
particular from Russia - a fairer tax regime would enable Europe
to address its fuel balance, and to properly take into account
issues such as pollution, energy security and long term cost.

31. Clean Power for Transport, DG MOVE, European Commission (2013)
32. EU Crude 0il Imports, DG ENERGY, European Commission (2014)
33. EU Crude 0il Imports, DG ENERGY, European Commission (2014)
34. Clean Power for Transport, DG MOVE, European Commission (2013)
35. COM(2011) 169, European Commission (2011); SEC(2011) 409, page 39, European Commission (2011)
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http://europa.eu/rapid/press-release_MEMO-13-24_en.htm
http://ec.europa.eu/energy/observatory/oil/import_export_en.htm
EU Crude Oil Imports, DG ENERGY, European Commission (2014)
http://europa.eu/rapid/press-release_MEMO-13-24_en.htm
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0169:FIN:EN:PDF
http://ec.europa.eu/smart-regulation/impact/ia_carried_out/docs/ia_2011/sec_2011_0409_en.pdf
http://ec.europa.eu/energy/observatory/oil/import_export_en.htm
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ePURE's 22 member companies are based throughout 16 member
states and account for 90% of the installed renewable
ethanol production capacity in Europe. The ethanol produced
by our members is used for a wide variety of industrial uses.

General Assembly

Once a year all the members are represented in the General
Assembly. The General Assembly confirms the annual
budget and accounts, the President and vice-President of
the Association and is authorised to amend the bylaws.

Board of Directors

The ePURE Board of Directors consists of executives of
European ethanol producing companies. A producer
member has automatically a seat on the Board. The Board
meets at least four times a year. The Board of Directors
determines new strategies, policies, positions, actions and
representations of the Association.

g jobs, growth and innovation't oug

i\

An additional 34 companies are associate members of
ePURE. These companies come from various sectors. They
do not produce ethanol, but have a strong interest in the
promotion of ethanol production.

Working Groups

ePURE has three permanent Working Groups on EU
Regulatory Affairs, on Trade and on Communication. These
Working Groups provide support to the Board. Furthermore
ePURE has a Platform that discusses items relevant for the
industrial and potable markets. For more technical topics
special Task Forces are created.

Secretariat

ePURE has a permanent Secretariat in Brussels which
supports the Board of Directors, the Working Groups, Task
Forces and Platform.




Bio-based economy

In a bio-based economy food, feed,
goods and energy are produced from
biomass instead of fossil fuel.

Bio-based Industries Public Private
Partnership (PPP)

An initiative between the European
Commission and a consortium of bio-
based industries to support industrial
research and innovation, bring together
the resources needed to address the
challenges involved in commercialising
new technologies.

Cellulosic ethanol

Cellulose is the fibrous substance that is
contained in leaves, stems, and stalks of
plants and trees. It is the most abundant
organic compound on earth and can

be used to produce ethanol, known as
cellulosic ethanol.

Double cropping

Or multiple cropping is the practice of
growing two or more crops in the same
space during a single growing season.

Enzymatic hydrolysis

Hydrolysis usually means the cleavage of
chemical bonds by the addition of water.
Where a carbohydrate is broken into its
component sugar molecules by hydrolysis
(e.g. sucrose being broken down into
glucose and fructose), this is termed
saccharification. In ethanol production
from cellulosic feedstock, hydrolysis
reactions are carried out using enzymes
to break down the cellulose and
hemicellulose in the biomass.

Ethanol

A liquid produced from the fermentation
of sugars in carbohydrates, derived from
biomass or organic wastes. Most of the
ethanol is produced from agricultural crops
like cereals (maize, wheat, barley) and
sugar (juice) from cane and beet.

E5/E10/E20/E25/E85/E100
Stands for different percentage levels
of ethanol blended into gasoline.

ED95

A motor fuel blend of 95% ethanol
and 5% ignition improver used in
modified heavy-duty diesel engines.

Flex-fuel vehicles (FFVs)

Flex-fuel vehicles, also known as FFVs
or flex cars, are vehicles that can run

on a blend of high percentage of ethanol
and gasoline. In Europe and the US,
the percentage of ethanol is never
more than 85%. In Brazil, Flex-fuel cars
can use any blend of gasoline/ethanol
up to 100% ethanol. Every flex car

can also run on gasoline only.

Fuel Quality Directive (FQD) - Directive
2003/30 - 0J L 140/88 of 5 June 2009
The FQD is the European law that

sets environmental standards for
petrol and diesel quality. The FQD sets

a ceiling on the maximum volume

of ethanol that is allowed in petrol
and also contains sustainability rules
on the use of biofuels identical to

the rules written into the RED.

Greenhouse gas emissions (GHG)
GHG is a gas in the atmosphere that
greatly affects the temperature of the
Earth. Without these gasses temperature
would be much lower, too much

of it causes too high temperature.

The primary greenhouse gases in the
Earth’s atmosphere are water vapour,
carbon dioxide, methane, nitrous oxide
and ozone.

Horizon 2020

Horizon 2020 is the biggest EU Research
and Innovation programme with nearly
€80 billion of funding available for the period
2014 to 2020 - in addition to the private
investment that this money will attract.

\

Indirect Land Use Change (ILUC)

ILUC refers to concerns that the
increased demand for land for biofuel
crop cultivation turns land not previously
used for food and feed crops (such as
forest) into agricultural land possibly
resulting in more GHG emissions
released into the atmosphere.

0il sands

0il is loose sand or partially consolidated
sandstone containing naturally occurring
mixtures of sand, clay and water, saturated
with a dense and extremely viscous form
of petroleum technically referred to as
bitumen (or colloquially tar due to its
similar appearance, odour and colour).
Separating the oil from the sand requires
large volumes of water and energy.
Hence the GHG emission of crude from
oil sands is considered on average 50%
higher than conventional crudes.

Renewable Energy Directive (RED)
Directive 2003/28 - 0J L 140/16

of 5 June 2009

European law that sets goals for the
use of renewable energy in a) electricity
production (for heating and cooling)
and b) road transport. The latter goal

is mandatory (10% by energy by 2020).
The RED contains a detailed set of
sustainability standards to be complied
with. These rules are considered the
most advanced in the world.

Second-generation biofuels

Although definitions vary, second-
generation biofuels are usually considered
to be biofuels produced from non-edible
feedstock.
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