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1 Introduction

Austria is a small country located in Central Europe with a population of 8.28 million (Statistik
Austria, 2011a). It borders both Germany and the Czech Republic to the north, Slovakia and
Hungary to the east, Slovenia and Italy to the south, and Switzerland and Liechtenstein to
the west. Austria's terrain is highly mountainous and the weather conditions are
characterized by a temperate and alpine climate.

The territory of Austria covers 84,000 km2 (8.4 million ha). According to the latest forest
inventory (BFW, 2011), 4 million ha (47.6% of Austria) are covered with forest. The total
agricultural area is about 3.2 million ha; arable land accounts for 1.375 million ha and
1.8 million ha are grass land (approximately half of it is used extensively).

Austria’s gross domestic product was € 284.4 bn in 2010 (Statistik Austria, 2011b). GDP per
inhabitant amounted to about € 33.900.

1.1 Greenhouse gas emissions and greenhouse gas reduction
requirements

The Kyoto Protocol stipulates a reduction of greenhouse gases (GHG) of the European
Community by around 8% against the levels of 1990 over the commitment period 2008 to
2012. Austria’s national target is a reduction of 13%.

Figure 1 shows the historic development of GHG emissions from 1990 to 2009 as well as the
national “Kyoto target” of 68.8 million tons CO;-equivalent (Mt CO,-equ). In 2009 the GHG
emissions were 2.6% higher than in the base year 1990. The main reason for this increase
was a steep rise in energy consumption in the transport sector, which resulted in an increase
in emissions of more than 50%. The emissions of the industry and manufacturing sector
showed an increase of 6%, whereas the emissions in the other sectors declined.

Apparently, the GHG emissions in 2008 and 2009 were clearly than the target value (26% in
2008 and 17% in 2009). However, the emissions in 2009 were only 2% above the target for
2010 according to the Austrian Climate Strategy (see BMLFUW, 2007) which was passed by
the council of ministers in 2007. According to the Climate Strategy, an average of 9 Mt CO,-
equ of emission permits per year should be acquired through “flexibility mechanisms” (Joint
Implementation and Clean Development Mechanism) and 0.7 Mt CO,-equ through
afforestation and reforestation during the commitment period.

According to the European Union’s climate and energy package, which was adopted in
December 2008 (Directive 2009/28/EC; European Commission, 2009a), the EU intends to
reduce its GHG emissions until 2020 by 20% compared to the reference year 1990. Apart
from that, the contribution of renewable energy sources should account for 20% in the gross
final energy consumption in 2020, and energy efficiency should be increased by 20%
compared to a Business-as-usual scenario.

With regard to Austria’'s GHG emissions the package includes the following elements
(cp.Schneider et al., 2011):

e Reduction of GHG emissions until 2020 (effort sharing concerning the Member
States’ emissions).
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Austria is obliged to reduce the GHG emissions which are from not covered by the
European Union Emission Trading Scheme (EU ETS) by 16% from 2005 to 2020. In
the year 2005, Austria’s total GHG emissions accounted for 92.8 Mt CO,-equ. About
one third (33.4 Mt CO,-equ) was caused by facilities covered by the EU ETS. A
reduction by 13% corresponds to a maximum permitted emission level of 50 Mt CO,-
equ for sources not covered by the EU ETS.

e Amendment to the EU ETS after 2012.
According to the climate and energy package, the reduction of GHG emissions
intended within the EU ETS until 2020 is minus 21% compared to the reference year
2005. The proposed amendments for the third trading period from 2013 to 2020
include a centralized allocation of emission allowances (no more National Allocation
Plans), the inclusion of other greenhouse gases (N,O and perfluorocarbons) and air
traffic.

Figure 1. Greenhouse gas emissions from 1990 to 2009 compared to the national Kyoto
target.
Source: Schneider et al. (2011)

1.2 Energy supply and demand

Table 1 gives an overview of the Austrian energy balances during the period 1970 to 2010.
Whereas the indigenous production of primary fuels, which is dominated by renewable
energy sources, has increased by 32% from 1970 to 2010, the net imports (defined as
imports minus exports) have almost doubled. The gross inland consumption increased by
70% and the final energy consumption by 86%.
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Table 1.  Overall energy balances for the period 1970 to 2010 in Terajoule.
Source: Statistik Austria (2011c)

TJ 1970 1980 1990 2000 2005 2010
Indigenous production of 366230 333443 341007 412,206 418927 501,832
primary energy

Imports 485154 735861 775749 925951 1241027 1243711
Stock rotation 23,970 45,165 13478 11,585 232 57,962
Exports 30,568 33,492 51,174 125265 206540 345843
Gross inland consumption 796846 990647 1052193 1224477 1453645 1457662
Final energy consumtion 567,233 701433 766509 941,289 1104979 1119154

1.2.1 Primary energy

Fig. 2 shows the development and the structure of the gross inland consumption from 1970
to 2010. It increased from about 800 PJ in 1970 to 1,456 PJ in 2005. After the year 2005, the
annual gross inland consumption declined by about 100 PJ to 1,354 PJ in 2009. In 2010, the
consumption reached an all-time high of 1,458 PJ.

Fig. 2 also shows the development of the share of renewable energy sources as well as of
biomass and renewable waste in the total primary energy consumption. The latter increased
from about 10% in 2004 to 15.5% in 2010. A similar increase by approximately 5% occurred
during the period 1978 to 1985. The share of all renewable energy sources is characterized
by significant fluctuations, which are due to the high share of hydropower in Austria’s
electricity supply (see section 1.2.3). In 2010, renewable energy sources accounted for
26.4% of the total gross energy consumption.

Figure 2. Development of the gross inland consumption of energy in Austria.

(Waste includes renewable as well as non-renewable fractions; other renewables include biomass,
renewable waste, hydro power, wind, ambient energy, photovoltaic etc.)

Source: Statistik Austria (2011c)
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The development of the indigenous primary energy production in the last four decades was
characterized by a decline of oil and coal (the production of lignite was stopped in 2005), as
well as a significant increase in renewable energy production, as Fig. 3 illustrates. Today,
more than 70% of the indigenous primary energy production is based on renewable energy
sources, with biomass accounting for more than 50% of all renewables.

Figure 3. Development of the indigenous primary energy production from 1970 to 2010.
Source: Statistik Austria (2011c)

Fig. 4 provides a more detailed illustration of the renewable energy production in Austria. It
has increased from between 100 and 150 PJ in the 1970ies to about 364 PJ in 2010. The
main increase during the last two decades was achieved with biogenic fuels, which includes
different wood fuels (with the exception of wood log which is stated separately), waste liquor
of the paper and pulp industry (black liquor), biofuels for transport, biogas and other solid,
liquid or gaseous fuels of biogenic origin. Detailed data on the structure of “biogenic fuels”
are available for the years 2005 to 2010. Apparently, wood waste (including wood-processing
residues like wood chips, sawdust etc.) and black liquor are the most significant fractions,
which is due to the large wood-processing and paper and pulp industry in Austria.
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Figure 4. Development of the indigenous production of renewable energy in Austria.
Source: Statistik Austria (2011c)

1.2.2 Structure of energy consumption

In Fig. 5 the development of final energy consumption from 1970 to 2010 is shown broken
down by sectors. During the considered period, the share of traction in the total energy
consumption has increased from 20% to 33%, whereas the shares of industry, private
households and agriculture have declined from 35%, 31% and 5.5% to 28%, 26% and 2.1%,

respectively.

Figure 5. Development of the final energy use broken down by economic sectors.
Source: Statistik Austria (2011c)

Fig. 6 shows the structure of the final energy consumption in 2009 broken down by energy
source and purposes, based on the “Useful Energy Survey 2005” (Statistik Austria, 2011d).
“Space heating and air conditioning” comprises low-temperature space and water heating as
well as air conditioning in buildings, “vapor production” industrial and commercial heat

5
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generation and process heat, and “industrial furnaces” industrial and commercial facilities,
reaching from small bakery ovens to large blast furnaces. The category “stationary engines”
includes the final energy consumption of all kinds of engines which are not used for mobility,
reaching from small engines in household appliances to large engines in industrial production
processes. “Traction” comprises road transport as well as rail, air and marine traffic. Further
categories are “lighting and computing” and “electrochemical purposes”, which is not shown
in Fig.6 due to its negligible importance (0.3 PJ of electricity in 2009).

With regard to the structure of energy sources used for the different purposes, it is obvious
that both in low- and high-temperature heat applications, a wider variety of energy sources is
used than in the other categories, where electrical energy (stationary engines; lighting and
computing) and oil (traction) are dominant. Furthermore, the share of renewable energy
sources in heat generation is relatively high. They account for more than one fourth of the
total energy consumption for low- as well as for high-temperature heat generation, as Fig.6
illustrates (with the share of electrical energy and district heating from renewable sources not
included — see sections 1.2.3 and 1.2.4).

Apparently, biomass is most relevant in the categories “space heating and air conditioning”
and “steam production”. The latter includes biomass consumption in the wood-processing
industries, which are very large industries in relation to the size of the country. Especially the
paper and pulp industry is a major consumer of biomass (primarily in the form of waste
liquor, but also wood residues and bark). The sawmill industry supplies large quantities of
byproducts like sawdust and wood chips, which are demanded by the paper, pulp and
panelboard industries as well as used for energetic purposes, partly in the form of wood
pellets (see chapter 5).

Figure 6. Useful energy consumption in 2009 broken down by energy sources and
purposes.
Source: Statistik Austria (2011d)

1.2.3 Electricity

Electricity generation in Austria is primarily based on hydro power (see Fig. 7). Its average
share in the gross electricity consumption (defined as the final energy consumption of
electricity plus transport losses and energy sector use) was 74% during 1970 to 2000 and
64% during 2001 to 2010. Due to increasing electricity production from other renewable

6
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energy sources in recent years, the total share of renewables in the gross electricity
consumption amounted to 70.5% in 2009. In 2010 it declined to 64.2%. With a share of 6.5%
in 2010, biomass (including biogenic waste) is the second most important renewable energy
source for electricity in Austria.

Fossil fuel-based electricity generation is dominated by natural gas. Whereas the contribution
of coal and oil has declined from 13 and 6% in 1970 to 7 and 2% in 2010, the share of
natural gas-based electricity generation has increased from 15 to 23% during the considered
period.

The average annual growth rate of electricity consumption during 1970 to 2010 was as high
as 2.7%. Hence, the gross electricity consumption has increased from about 90 PJ in 1970 to
253 PJ in 2010.

Figure 7. Development of electricity production and consumption and of the share of
renewable electricity production.
Source: Statistik Austria (2011c)

1.2.4 District heat

As shown in Fig. 6, about one fifth of the useful energy supply in the category “Space heating
and air conditioning” in Austria originates from district heating. Fig. 8 shows the historic
development of district heat production broken down by plant types (CHP and heat plants)
and primary energy carriers used. From 1970 to 2010, the annual production of district heat
has increased from about 5 to 70 PJ. Natural gas-fired CHP plants account for the largest
share of district heat production (28% in 2010). In recent years the contribution of biomass
CHP plants to the district heat supply has risen rapidly, and currently accounts for about
21%. A notable diffusion of biomass heat plants already started in the early 1990ies but
growth rates have been clearly lower than in the case of biomass CHP. In 2010 biomass
heat plants accounted for 16% of the total district heat supply.
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Fig. 8 also illustrates that the total contribution of biogenic energy carriers (biomass and
biogenic waste) for district heat production has increased from less than 10% in the early
1990ies to more than 35% in recent years.

Figure 8. Development of district heat production broken down by CHP- and heat plants
(HP) and fuels.
Source: Statistik Austria (2011c)

1.2.5 Transport

As already shown above, the increasing energy consumption in the transport sector was the
main reason for the rising overall final energy consumption in Austria. As Fig. 9 shows, the
annual consumption of diesel has increased more than twofold since the early 1990ies and
currently accounts for 62% of the total energy consumption for transport. Gasoline,
accounting for 21% in 2010, is the second most important energy carrier, and the rest is
made up by kerosene, biofuels and electricity. The contribution of natural gas and coal is
negligible.

Due to obligations to blend increasing quantities of biofuels into fossil diesel and gasoline,
the share of biofuels in the transport sector has increased from almost zero until 2004 to 6%
in 2009. In 2010 it declined to 5.6%. (The share of biofuels in road transport fuel
consumption was 7% in 2009.)
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Figure 9. Development of energy consumption for transport and of the share of biofuels.
Source: Statistik Austria (2011c)

1.2.6 Space heat and hot water preparation

Despite highly dynamic developments in the field of biofuels for transport and power
generation with biomass in recent years, space heat and hot water preparation is still the
most significant form of biomass use in Austria. Fig. 10 shows the development of residential
heat generation in Austria from 1970 to 2008.

Figure 10. Final energy consumption for space and water heating from 1970 to 2008.
(Data are adjusted for heating degree days)
Source: Miiller et al. (2010)

Whereas biomass-based residential heating was traditionally dominated by single stoves, the
importance of modern biomass heating systems has been increasing steadily since the
1980ies. During the years 1980 to 1984, the market share of biomass-based heating
systems increased from 16 to 25%. From 1985 to 2000, low prices for fossil fuels resulted in
an increasing importance of oil and gas systems. However, biomass was increasingly used

9
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for district heating during this period (as shown in sections 1.2.4 and 5.3.2). Due to an
increasing total consumption, the share of biomass remained relatively stable at about 23%
during 1985 to 2004. The following years were characterized by a rapid diffusion of pellet and
wood chip heating systems, resulting in a biomass share in this sector of about 30% in 2008.

10
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2 Policy

2.1 National targets and measures to stimulate RES

Due to the “RES directive” (RES: renewable energy sources) (European Commission,
2009a), Austria is obliged to increase its share of renewables on the total gross final energy
consumption until 2020 to 34% and at the same time decrease the GHG emissions in those
sectors which are not part of the ETS until 2020 by 16%. In the 2005 base year the share of
renewables was 24.4% and has increased by 2010 to 30.8%. The implementation of the
directive for achieving the renewables target of 34% is a dynamic process, which is mainly
determined through the transposition measures of the Energy Strategy Austria (BMWFJ &
BMLFUW, 2010) to be implemented by the Austrian Federal Government.

Moreover, of course the European target of 10% RES share in the transport sector also
holds for Austria. The RES-E target to be achieved by Austria in 2010 (due to the RES-E
directive from 2001 which will be replaced by the RES directive) is 78% of gross electricity
consumption.

Table 2.  Overview of policies and measures to promote the use of energy from biomass.
Source: adopted from Karner et al. (2010)

Name of the measure Content Target group Timeframe Relevance
Austrian Energy Strategy - Strategic focus on a future energy and Public, Implementation  Overall strategy
proposals for measure climate policy Administration planned,
continuous
updating
Environmental Measures Support for operational measures for End-user since 1993, Regulatory
Support Act environmental protection amended 2009
Environmental support in Support for renewable energy End-user since 1993 Most important instrument
the inland systems for environment and
climate related investment
support
Agreement acc. Art.15a B- Harmonisation between state and End-user since 2009 support of renewable
VG counties for renewable energy energy for domestic heat
measures in the building sector supply
Austrian Programme for Defines targets, criteria and indicators Landowners, 2007-2013 A distinction between
development of rural granting financial support for Farmers biomass for energy or other
areas (OPUL) measures beyond the minimum egal purposes is not made.
Biofuels Directive Obligation to blend in biofuels Mineral Oil Since 2004 stepwise increase in biofuel
Industry quota
Law on the taxation of  Tax reduction for biogenic fuels End-user since 2007 incentive to increase the
mineral oils use of biogenic fuels
5-point action plan for Fostering biogas as fuel, End-user 2005-2010 aims to increase biogas use
natural and biogas infrastructure development
Green Electricity Act Support scheme for green electricity Producer since 2002, Instrument to support
several specific renewable energy
amendments technologies

2.1.1 Energy Strategy Austria

To reach the 2020 targets in June 2009 the Austrian federal ministry of economy, family and
youth and the ministry of agriculture, forestry, environment and water management initiated
the policy process "Energy Strategy Austria” (BMWFJ & BMLFUW, 2010). The strategy is

11
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considered a staring point for a long-term development. Propositions for measures were
presented in March 2010.

The objective of the Austrian Energy Strategy is to develop a sustainable energy system
which makes energy services available for private consumption as well as for businesses in
the future whilst implementing EU rules. Security of supply, environmental compatibility, cost
effectiveness, social compatibility and competitiveness have been fixed as core objectives.
An important element is the stabilization of final energy consumption at 1,100 PJ/a.

With respect to biomass the strategy aims to further increase electricity and heat co-
generation. In accordance with EU directive COM(2008)19, subsidies for domestic heat
supply are only to be granted if a minimum conversion efficiency of 85% is reached.

Biogas shall be fostered in all segments of use (electricity generation, biogenic fuel, heat
generation) through demand side instruments and investments subsidies.

2.1.2 Environmental Measures Support Act and Environmental Support in the Inland

The Environmental Measures Support Act (Umweltférderungsgesetz) defines measures and
support for environmental protection. The main topics focus on areas of support, financing,
responsibility and procedural regulations. Various general areas of support are covered; the
promotion of renewable energies is laid down in detail in the guidelines for domestic
environmental support (Umweltférderung im Inland; UFI). Specific criteria have to be met in
order to apply for investment subsidies for renewable energy systems. Generally up to 30%
of investment costs for biomass based systems can be covered.

Support within the scope of the UFI is directed primarily at Austrian companies; individuals
may also apply for support if a commercial activity is consistent with the specific application.
Kommunalkredit Public Consulting (KPC) is entrusted with the practical development of
support programmes. For biomass the technology groups are classified as follows:

e individual biomass units up to 400 kW,
¢ individual biomass units from 400 kW,
e biomass CHP,

e biomass microgrids,

¢ local biomass heating.

Individual biomass units up to 400 kWinermar
Additional costs (e.g. boiler house, wood chip silos, chipping machine, etc.) are supported for

individual biomass units up to 400 kW power, automatically stocked biomass combustion
plants or log wood boilers in central heating systems for operational purposes (business, club
house, etc.) as well as associated with the measure. Natural and legal persons who are in
business and not supported under other support systems, particularly construction and
agricultural support, religious bodies and non-profit associations of public authorities in the
form of a company with marketdriven practices may apply for this support. The support is
calculated with a flat rate of €120 per kW for O up to 50 kW and €60 per kW for each
additional kW to a maximum of 400 kW. Support is limited to a maximum of 30% of the total
environment-relevant investment costs. The support is granted as de minimis aid. A basic
prerequisite for the support is that the request be submitted after implementation, however
not exceeding six months after accounting.

12
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Individual biomass units from 400 kWinermal
Additional costs (e.g. boiler house, wood chip silos, chipping machine, etc.) are supported for

the measure supporting individual biomass units up to 400 kW power, automatically stocked
biomass combustion plants or log wood boilers in central heating systems for operational
purposes (business, club house, etc.) as well as associated with the measure. Natural and
legal persons who are in business and not supported under other support systems,
particularly construction and agricultural support, religious bodies and non-profit associations
of public authorities in the form of a company with market-driven practices may apply for this
support. The standard reimbursement rate amounts to 20% of the environment-related
investment costs and can be increased through awards (sustainability and gas condensation
awards) to a maximum of 30%. The application must take place before the project begins.
The environment-related investment costs must amount to a minimum of € 10,000 and limit
values for dust and NOy must always be observed and verified by measuring experts after
implementation.

Biomass microgrids
Biomass microgrids for small-scale or internal heat supply are financially supported with this

support (i.e. biomass combustion plants, primary heat conduction grid, and heat transfer
stations). First and foremost, all natural and legal persons who are in business and not
supported under other support systems, particularly housing and agricultural support,
religious bodies and non-profit associations of public authorities in the form of a company
with market-driven practices, may apply for this support for biomass microgrids. The
standard reimbursement rate amounts to 25% of the environment-related investment costs
and can be increased through awards (sustainability and gas condensation awards) to a
maximum of 30%. In addition, a prerequisite for support is that the application must be made
before the project begins and that environment-related investment costs must lie between
€10,000 and a maximum of €200,000. Furthermore, the limit value for dust and NO, must
always be observed and verified by experts after implementation.

Local biomass heating
The following measures in particular are supported with the promotion of specific local

biomass heating: Central heating including machine installation, storage and heat distribution
network for heating supply over a wide area; measures to increase resource efficiency (e.g.
fuel drying, gas condensation, buffer storage) and increase energy efficiency for energy
production. Natural and legal persons who are in business and not supported under other
support systems, particularly agricultural support, religious bodies and non-profit associations
of public facilities in the form of a company with market-driven practices may apply for this
support. The standard reimbursement rate amounts to 25% of the environment-related
investment costs and can be increased through awards (sustainability and gas condensation
awards) to a maximum of 30%. A prerequisite is that the application be made before the
project begins and that environment-related investment costs amount to a minimum of
€ 10,000. Milestones | and Il of the “QM-Heizwerke” quality management system must, if
necessary, be completed before construction begins and the limit values for dust and NO,
grid losses and heat allocation must be observed.

2.1.3 Agreement under Article 15a B-VG (2009)

While renewable energy measures are promoted in industrial and commercial buildings
mainly at federal level through the UFG (environmental measures support act), the
development of the legislation and RE measures for residential buildings is largely within the
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competence of the “Lander” (provinces). Both from a financial and efficiency perspective, the
“Lander-specific” investment incentives for private households represent the main support
instrument for RE heating and cooling projects in Austria.

The implementation of measures relating to buildings mainly lies in local competence,
however the conclusion of the agreement between federal and state government was able to
introduce an essential step to the harmonisation and reinforcement of RE measures in the
building sector. The federal state governments have for the most part already implemented
the obligations agreed on in the Article 15a B-VG Agreement’ in the respective state-specific
housing support laws. A detailed overview of the housing support laws of all federal states
can be found in Annex 1 of the NREAP (Karner et al., 2010).

The housing support (Wohnbauforderung; WBF) is the promotional tool with which both the
construction of housing as well as the remediation of residential buildings is supported. Since
the implementation of building-related measures lies in local competence, the conditions of
eligibility in the respective federal states are regulated just as differently as the type and level
of housing support. Nevertheless, a few cross-state similarities are determined in the
promotion models:

e with the exception of housing remediation in Tyrol (untii 31 March 2011, the
promotion of residential housing is irrespective of income) the granting of housing
support in all federal states is tied to certain income limits. In principle the (statutory)
adequate living area is supported at most. The excess living area is excluded from
the support;

e compliance with certain minimum requirements for heating a building is deemed to be
a condition for the eligibility for WBF (in accordance with the Article 15a B-VG
Agreement);

e the use of innovative climate-relevant systems in accordance with the Article 15a B-
VG Agreement is supported in all federal states. Particularly strongly supported
across the nation are biomass heating installations, solar installations, heat pumps
and the connection to local and district heating networks;

e the promotion of RE measures mainly takes place in the form of (one-off, outright)
investment grants, however low-interest/base paid interest direct loans are also
awarded by the federal state governments as well as annuity subsidies for bank loans
or credit.

According to the Austrian Energy Strategy, a further development of the legal specifications
as well as the eligibility criteria and instruments in the housing sector will be accelerated in
the future. Measures for an enhanced use of solar heat, heat pumps and biomass heating
installations in buildings are also planned.

2.1.4 Austrian programme for development of rural areas

OPUL 2007-2013 (Austrian programme for development of rural areas; Osterreichisches
Programm flr die Entwicklung des landlichen Raumes) aims to encourage farmers towards
environmentally-friendly land management, species-appropriate livestock management as
well as pasture management with low intensity. Through promoting contractual nature
conservation, measures to protect and sustain the management of water, soil and ground

! Agreement under Article 15a B-VG (2009) between the federal government and states on measures
in the building sector for the purpose of reducing the emission of greenhouse gases.
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water, as well as other environmentally-sound farming practices, OPUL 2007 should provide
a significant contribution to agricultural and environment policy and ensure farmers an
adequate compensation for the services voluntarily brought into the service of the whole
community.

The programme defines comprehensive targets, criteria and indicators granting financial
support for measures beyond the minimum legal standards. It is not specifically designed for
bioenergy purposes; a distinction between biomass for energy or other purposes is not
made. Concerning bioenergy three measures can be considered relevant:

e Environmental measures in agriculture (M214, OPUL): About 89% (2004) of the
Austrian agricultural areas are covered. Compensation for ecosystem services in the
areas of soil protection, Protection of surface and ground water, Air Pollution and
Climate Change, Preservation and promotion of biodiversity and Conservation.

e Environmental measures in forestry (M225): Aims to improve ecological value,
stability protection function and biodiversity in forests

e Basic services in rural areas (M321): Amongst other targets: Supply of local
businesses and consumers with energy from renewable energy sources.

2.1.5 Biofuels Directive

The Biofuels Directive has been implemented into national law within the scope of the Fuel
Order Amendment (BGBI. Il No 417/2004). It specifies that from 1 October 2005 a 2.5%
share of biofuels or other renewable fuels (as measured by total energy content of the
binding mineral oil tax introduced in federal territory on petrol and diesel fuels in the transport
sector per year) must be introduced under the substitution obligation. This target value rose
in October 2007 to 4.3%. From 1 January 2009 the substitution target, depending on the
energy content, amounts to 5.75%, measured by the total fossil petrol or diesel introduced or
used in the federal territory. To meet the overall target, depending on the energy content, at
least a 3.4% share of biofuels or other renewable fuel, measured by the total fossil petrol or
diesel introduced or used in the federal territory per year, must be introduced or used under
the substitution obligation. In addition, a 6.3% share of biofuel or other renewable fuel,
measured by the total fossil diesel introduced or used in the federal territory per year, must
be introduced or used under the substitution obligation.

As a key contribution to fulfilling the European target of 10% of renewable energy sources in
the transport sector in 2020, E10 and B10? should, amongst others, be introduced in Austria
from the existence of a European standard (E10 expected in 2012, B10 expected in 2017).

2.1.6 Law on the taxation of mineral oils

In November 2004 the Biofuel Directive (2003/30/EC on the promotion of the use of biofuels
or other renewable fuels for transport; European Commission, 2003) was transposed into
Austrian national law by an amendment to the Fuel Order (Kraftstoffverordnung)

To promote the use of biofuels in the transport sector rates of duty are lower for fossil fuels
that are blended with biofuels compared to fossil fuels without blending. By Decision of the
National Council of 24 April 2007 the 1995 Mineral Oil Duty Act (Mineraldlsteuergesetz)

2 E10: a blend that contains 10% ethanol and 90% gasoline; B10: a blend that contains 10% biodiesel
and 90% fossil diesel.
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(BGBI. No 630/1994), as last amended by Federal Act BGBI. | No 180/2004), was amended
by means of the 2007 Finance Act (Budgetbegleitgesetz, BBG 2007). The currently valid
rates of duty according to the amendment are listed in Table 3.

Table 3.  Rates of duty for fossil fuels and biofuels for Austria in 2011.

rate of duty

Fuel type Specification per 1,000 litres
Petrol containing at least 44 | of biogenic substances and with a 482€
sulphur content of no more than 10 mg/kg
Other 515€
Diesel containing at least 44 | of biogenic substances and with a 397€
sulphur content of no more than 10 mg/kg
other 425€
Pure biofuels completely exempt from mineral oil duty 0€

2.1.7 5-point action plan for natural and biogas

With the five-point action programme — which was launched in June 2006 by the Federal
Ministry of Agriculture, Forestry, Environment and Water Management together with the
OMV AG - natural and biogas as fuel is encouraged. The programme ended in 2010.
According to the Austrian Energy Strategy a comprehensive biogas and biomethane strategy
covering the whole product chain is currently being developed.

2.1.8 Green Electricity Act

The support policy for energy from renewable sources in the electricity sector is provided for
through the Green Electricity Act. The present legal situation is based on the Green
Electricity Act of 2002 and extensions in 2006, 2007, 2008 and 2009.

Under the Green Electricity Act, a technology-specific support of plants producing electric
energy on the basis of renewable energy sources (solid, liquid, gaseous biomass, wind
power, photovoltaics, landfill and sewage gas, geothermics and small hydropower) is
provided by means of fixed feed-in tariffs. In accordance with the current Green Electricity
Amendment, investment grants will be awarded in place of feed-in tariffs in the future for
plants based on waste liquor of the paper and pulp industry.

Support takes place according to the specific technology and is processed via the processing
and administration centre called OeMAG. The electricity delivered to the grid is paid at a tariff
determined by OeMAG for a guaranteed period. Since 2006, a cap of the available support
contract volume for new eco-electricity plants has been in place, in the course of which a
recent increase of additional annual support volume of 17 to 21 million Euro was introduced.
The award of supplier contracts between eco-electricity producers and OeMAG takes place
on a “first come, first served” basis. To achieve the indicative target of 15% supported green
electricity in 2015, an additional creation of 700 MW wind power, 700 MW hydropower (of
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which 350 MW is supported) as well as 100 MW biomass/biogas (only with raw material
available) is aimed at. Table 4 gives an overview on the feed-in tariffs system in 2010.

Table 4.

(Green Electricity Act 2010).
Source: E-control (2011a)

Feed-in tariffs for eco-power plants according to the Okostrom-Verordnung 2010

Fuel-independent technologies (guaranteed for 13 years)

tariff (cent/kWh)

Wind 9.70
< 5 KWoeak Investment subsidy”
Photovoltaic (building-
integrated) 5 KWoeak - 20 KWpeax 38.00
> 20 kWpeax 33.00
< 5 KWipea Investment subsidy”
Photovoltaic (non-integrated) 5 KWoeak - 20 KW eak 35.00
> 20 KWopeax 25.00
) Sewage gas 6.00
Landfill and sewage gas )
Landfill gas 5.00
Geothermal 7.50
Fuel-dependent technologies (guaranteed for 15 years) tariff (cent/kWh)
< 500 kW 14.98
500 kW - 1 MW 13.54
1MW -1.5 MW 13.10
Solid biomass
(forest wood chips, straw etc.)® 15 MW -2 MW 12.97
2 MW - 5 MW 12.26
5 MW - 10 MW 12.06
> 10 MW 10.00
Bark, sawdust etc. minus 25%
Wood residues® Panelboard residues etc. minus 40%
Other residues 5.00
Solid biomass (forest wood chips, straw etc.) 6.12
CO—fII’I?g il ST [ Bark, sawdust etc. minus 20%
plants
Other residues minus 30%
L Base rate 5.80
Liquid biomass - - —
Additional premium for “efficient CHP" 2.00
< 250 kW 18.50
250 kW - 500 kW 16.50
Biogas from agricultural > 500 kw 13.00
feedstock . Co-fermentation with waste minus 20%
(e.g. maize, manure)
Additional premium for "efficient CHP" 2.00
Additional premium for conditioning to natural gas 200

quality

Fuel-dependent technologies after 15 years

tariff (cent/kWh)

Solid biomass
(forest wood chips, straw etc.)

Biogas from agricultural
feedstock
(e.g. maize, manure)

<2 MW

2 MW - 10 MW
>10 MW

< 250 kW

> 250 kW

Co-fermentation with waste

8.50
7.50
7.00
9.50
8.00

minus 20%

a) mixed fuels: proportional rates; b) Climate and Energy Fund (Klima- und Energiefonds)
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2.1.9 Technical Standards

Technologies for the use of renewable energy sources in Austria must meet certain quality
standards in order to be able to be entitled to promotion. These quality criteria are
established by the Austrian Standards Institute in the form of O-Normen (Austrian
standards). Some of the most important Austrian standards are listed below.

e directives of the Austrian association of gas and water (OVGW)
¢ in terms of the latest technology, the current version of the harmonised standards for
the safety of machines must be observed the list of standards and directives to be
applied is indicated in the technical basis for the assessment of biogas plants BMWA
2003 (Chapter 12.0)
e Austrian Standard 12828 Heating installations in buildings — the planning of heating
installations
e Austrian Standard 14336 Heating Installations in buildings — installation and approval
of water heating installations
e Special field: electrical engineering and energy management OVE (Austrian
Electrotechnical Association) rules and SNT-Vorschriften (electrotechnical safety
regulations on standardisation and typification) (BV: BGBI. 1l Nr. 222/2002) are legally
binding
e Special field: noise restriction
Austrian Standard S 5004 — noise emission measurement.
Austrian Standard S 5021-1 — sonic principles for the local and supra-local spatial
planning and development:
OAL (Austrian Society for Noise Abatement) Directive No 3, Assessment of noise
emissions, noise disturbance in the neighbouring area
e Special field: air quality management
technical basis for the assessment of emissions from stationary engines
e Special field: fermentation/waste disposal technology
Implementing directive the proper use of biogas wet manure and fermentation
¢ Residue in farmland and grassland
e Water management
e Austrian Standard B 2506-1: rain water drainage systems for the flow from roof areas
and hard usable surfaces, hydraulic design, construction and operation
e Biomass-specific:
ONORM M 7132: Energy-economical utilisation of wood and bark as fuel —
Definitions and properties
ONORM M 7133: Chipped wood for energetic purposes — Requirements
and test specifications
ONORM M 7135: Compressed wood and compressed bark in natural state
— Pellets and briquettes — Requirements and test specifications
ONORM M 7136: Compressed wood in natural state — Wood pellets —
Quiality assurance in the field of logistics of transport and storage
ONORM M 9466: Emission limits for air contaminants of wood
incineration plants of a nominal fuel heat output from 50 kW onwards —
ONORM M 7139 Energy grain - Requirements and test specifications
Sustainable production of agricultural products for biogenic fuels (European
Commission 2009) is registered and controlled by Agrar Markt Austria (AMA)
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2.2 Research and development for renewables

According to an estimate of Statistik Austria, more than 8 billion Euro are expected to be
spent on research and experimental development (R&D) in 2011. In comparison to 2010, the
total sum of Austrian R&D expenditure will increase by 5.0% to 8.286 billion Euro and hence
reach 2.79% of the Gross Domestic Product (GDP). The research intensity for 2010 is
estimated to be 2.78%; thus, there will only be a small increase in 2011.

The largest part of total R&D expenditure 2011 (44.6% or 3.70 billion Euro) will be financed
by businesses. Funding from the business enterprise sector will rise by 5.9%, after a
decrease in 2009 and only a minor increase in 2010. The public sector will contribute 38.7%
(approx. 3.21 billion Euro); of this share, the federal government ("Bund") will finance 2.73
billion Euro, the regional governments around 394 million Euro and other public funding from
local governments, chambers or social security institutions will be about 87 million Euro. This
corresponds to an increase of public sector funding by 4.5% compared to 2010. 16.2% wiill
be financed from abroad and 0.4% (approximately 35 million Euro) by the private non-profit
sector. The funds from abroad (about 1.34 billion Euro) originate mostly from international
enterprise groups whose domestic affiliates in Austria perform R&D and include backflows
from the EU Framework Programmes for Research, Technological Development and
Demonstration. Expenditures which can be solely attributed to “Support for production,
storage and distribution of energy” amounted to 1.8% of federal expenditures.

A strategy process called “e2050” was launched in 2005 with the aim to develop a long-term
strategy for Austrian research on energy technologies. In late 2009 the Ministry for transport,
innovation and technology presented the “energy research strategy Austria”. The
government has developed different programmes for the energy sector to support R&D in
renewable energy and energy efficiency and for market demonstration and deployment. The
programme “Energy for the Future” was created in 2007 with a budget of 20 million Euro with
the aim to support high-quality technology R&D projects.

2.3 Promotion schemes for RES-Heat

Promotion of solar thermal, heat pumps and biomass heating systems for residential
appliances is strongly based on investment subsidies. Since they mainly belong to the
authority of the province governments, nine different schemes exist. National policies only
exist for large scale plants (e.g. biomass district heating, commercial plants).

Within all provinces, traditionally quite substantial subsidisation schemes for residential
building construction (and more recently also for renovation) exist. These schemes since the
1950's represented the main promotion system for supporting the construction of new
residential dwellings. Originally, no energy specific standards were required for receiving
these subsidies. However, within the last years, several provinces transformed these
systems in promotion schemes for higher thermal quality of building shells as well as for
renewable systems (e.g. support is only granted in dwellings with solar thermal or biomass
heating systems).

These subsidisation systems on the provincial level (i.e. investment subsidies for RES-H
systems and subsidies for residential building construction) clearly represent the main
promotion scheme for RES-H systems in Austria.
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Besides financial incentives there is a number of awareness campaigns and training
programmes from regional energy agencies as well as the federal government (e.g. the
“holz:wérme” for biomass and “solar:warme” for solar thermal within the frame of the
programme “klima:aktiv”).

2.3.1 Subsidies for biomass systems

Since the beginning of the 80’s (after the second oil crisis) the Austrian government forced
the use of bioenergy mainly to reduce the dependence of imports of coal and oil. There were
a variety of measures to facilitate the marketing of renewable energy sources both at the
federal and the provincial level, ranging from fiscal measures and subsidies to emission
standards.

With respect to biomass heating systems, investment subsidies are granted in every
province but their amounts and conditions are different. In Carinthia and Vorarlberg, fixed
amounts are paid out, whereas in other provinces, such as Burgenland or Styria, the
subsidies account for certain proportions of the total investment costs. In some provinces
there are also additional requirements and restrictions and thus, a comparison between the
different support schemes is not straightforward.

In some regions, municipalities also grant subsidies for domestic biomass-fired heating
systems and there are also support schemes for the installation of small-scale district and
local heating systems in some provinces (e.g. Styria, Upper Austria, Carinthia). Biomass-
fired combined heat and power systems and heating systems for agricultural purposes are
subsidised both at federal and provincial level (see above).

Austria has been very successful in recent years in developing sustainable energy
technologies like solar water heating and biomass heating technologies. One reason for this
is the promotion of the use of renewable energy with subsidies. The following figure
illustrates the dynamic development of investment subsidies for domestic biomass heating
systems in Austrian provinces during the period 1998 to 2005. In 1998, investment subsidies
were granted only in Burgenland, Upper Austria, Carinthia and Vorarlberg. There were no
direct subsidies in the other provinces but the installation of new heating systems was
supported by the granting of soft loans. In the following years, direct investment subsidies
were introduced in all provinces and in most of them the amounts were raised significantly.
The impact of these measures was the acceleration of substitution of old and inefficient
single stoves and boilers with modern low-emission systems (see sections 5.3.1 and 5.4.1).
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Figure 11. Development of typical/maximum investment subsidies for biomass heating
systems.

(Due to the diversity of support schemes and different eligibility criteria a direct comparison between
regions is not possible and actual amounts can vary widely. Uncertainty ranges represent the ranges
of the maximum’/typical values, depending on boiler types, emissions and other criteria.)

Source: Haas et al. (2005) in Kranzl et al. (2011)

2.3.2 Subsidies for solar thermal systems

In general, the provincial subsidies started during the 1980ies and developed strongly during
the 1990ies. Roughly speaking, the level of investment subsidies vary for solar thermal
systems in the range of 20% to 40% of investment costs (depending on the size of the
installation, the type of collector and type of system, e.g. between 600€ to 1,700 € for water
heaters, 1,100 € to 3,500 € for combined solar systems).

2.3.3 Subsidies for heat pumps

For heat pumps investment subsidies are in the range of 10% to 30% of investment costs
(depending on the type heat source, coefficient of performance etc.). Moreover, for heat
pumps several electricity utilities provide additional incentives like investment subsidies
or/and reduced electricity tariffs.

2.4 Subsidies for Biofuels

For biofuels the most important support measures are managed by the environmental
support act (Umweltférderung im Inland) and the klima:aktiv programme. Biofuels are also
subject to tax exemptions (see 2.1.6). The Environmental support act covers

Pilot or demonstration installations for the introduction for new or greatly improved as
technologies as well as projects for testing the application suitability of innovative
system components to prove the applicability for large-scale production.
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Operational transport measures: Measures for CO, reduction from operational
transport. This includes investments for sustainable conversion of transport systems
to lower or neutral CO, fuels vehicle or fleet conversions internal fuel tank
installations for alternative fuels operational investment measures to accelerate public
transport, cycling and walking, as well as measures to reduce transport services;
mobility services, transport information and logistics systems

Fuel tank installations for alternative fuels: Investments for the new construction or
conversion of fuel tank installations for alternative fuels (plant oil, gas or E85) for
vehicles.

The klima:aktiv programme covers: investments in measures and initiatives to prevent or
reduce climate-relevant gases (particularly CO,) for environmentally-friendly sustainable
transport development and soft mobility in the field of tourism and leisure transport.
Investments are supported for, amongst other things: environment-relevant conversion of
transport systems, environment-related logistics systems (e.g. baggage logistics, etc.),
environment-related conversion of fleets, systems for the internal provision of alternative
fuels, measures to revitalise public transport and measures to promote walking and cycling.
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3 Biomass resources

The basic requirement for the production of biomass is land. According to the Austrian Forest
Inventory (BFW, 2011), close to 50% of the national territory are covered by forest, making
Austria one of the most densely forested countries in Central Europe. The agricultural land
includes about 1.4 million hectare (Mha) of arable land, 0.87 Mha of intensively and
0.86 Mha of extensively used grassland (primarily pastures in Alpine regions).

Fig. 12 shows the historic development of forest and agricultural land use in Austria since
1960. It was characterized by a significant decrease of extensive grassland, growing forest
land and relatively stable arable land and intensive grassland.
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Figure 12. Development of land use in Austria since 1960.
Source: BMLFUW (2011)

The following section provides an overview of biomass potentials in Austria according to
different studies. This section has been adopted from Kalt et al. (2010) and Kalt (2011).

3.1 Biomass potentials in Austria

3.1.1 Comparison of literature data

Assessments of biomass potentials are numerous and the results vary widely (see
Rettenmaier et al., 2010, for example). There are different concepts of potentials (e.g.
theoretical, technical or environmentally compatible potentials). Usually potentials in literature
are qualified according to these definitions. Yet methodological approaches, assumptions
and constraints of potential assessments differ from study to study, and therefore results are
often not directly comparable.

Fig. 13 shows the results of four studies assessing the biomass potentials in Austria. Despite
the fact that these studies use different concepts of potentials®, the methodological

% Thran et al. (2005): technical potential with consideration of structural and ecological restrictions;
EEA (2006): technical potential with consideration of environmental criteria (“environmentally-
compatible potential’); de Wit & Faaij (2010): “Supply potential” (forest biomass: “sustainable
potential”); Kranzl et al. (2008): “sustainable potentials with consideration of ecological restrictions and
competing uses”).
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approaches are quite similar and a direct comparison of the results is considered reasonable.
However, it needs to be taken into account that non-agricultural biogenic wastes and
residues are not considered in (de Wit & Faaij, 2010), and that the assessments differ with
regard to certain assumptions, some of which have a significant influence on the overall
results. These assumptions include the mix of energy crops or the share of residues like
straw or sawmill byproducts which can be used energetically under certain constraints.
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Figure 13. Biomass potentials in Austria.
Sources: Thran et al. (2005), EEA (2006), de Wit & Faaij (2010), Kranzl et al. (2008)

3.1.2 Biomass supply curves*

Supply curves are a common concept used to model the relationship between quantities of
commodities that are available on the market at certain prices. Under the assumption of
perfect competition, marginal costs (i.e. the costs arising from the production of one more
unit of the commodity) determine the supply, as market actors are willing to produce
additional output as long as the price they receive is higher than the costs of producing one
more unit.

In Kalt et al. (2010), supply curves for agricultural biomass were derived, based on the
results of an integrated spatially explicit land use modelling framework (see Schdnhart et al.,
2010). In this modelling approach, specific focuses on different crop types were assumed
(“energy crop scenarios”). Hence, it was assumed that energy crop production in Austria is
either focused on conventional crops (oilseeds, common types of cereals, sugar beet etc.),
biogas plants (maize silage and other types of silage) or short rotation forestry (primarily
poplar). The following figures show the supply curves for these energy crop scenarios, titled
“conventional”, “biogas” and “lingocellulose”. Each figure shows the supply curves for the
base year 2006 and 2030. The time dependence of the supply curves result from the
underlying scenarios concerning prices for agricultural commodities (OECD/FAO, 2008),
agricultural policies® and production costs, which are influenced by energy and fuel prices. As

* This section has been adopted from Kalt (2011).

> The reforms in the Common Agricultural Policy (CAP) which have been agreed on within the “Health
Check” in November 2008 and are to be implemented by the EU member states until 2013 include the
following: (i) Phasing out of milk quotas until 2015, (ii) "decoupling” of direct aid to farmers from
production and increased modulation, (iii) the abolition of set-aside (requirement for farmers to leave
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competition between the different types of energy crop types are disregarded with this
approach, the quantities shown in the three figures below represent alternative options.

A direct comparison of the potentials shown in the previous section with the supply curves
shown below is not reasonable, as there are fundamental differences between the
methodological approaches. Whereas the energy crop potentials shown in Fig. 13 are
basically the result of certain assumptions concerning arable land available for energy crop
production, assumed energy crop mixes etc., the potentials incorporated in the supply curves
shown below represent quantities which could be supplied economically at different price
levels.

The supply curves basically refer to the energy content (lower heating value) of the energy
crops, with the exception of biogas substrates, for which both prices and potentials refer to
the energy content of the crude biogas yield after co-fermentation with 10% manure
(percentage by energy content). VAT is not included.
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Figure 14. Supply curves in the energy crop scenario “conventional”.
Source: Kalt et al. (2010)

10% of their land fallow) and (iv) the introduction of additional support schemes in the field of risk
management, animal husbandry and health etc (European Commission, 2009b).
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Figure 15. Supply curves in the energy crop scenario “biogas”.

(Energy units refer to the lower heating value of the crude biogas yield after co-fermentation with 10%
manure.)

Source: Kalt et al. (2010)
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Figure 16. Supply curves in the energy crop scenario “lignocellulose”.
Source: Kalt et al. (2010)
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In Kranzl et al. (2010) the climate-sensitivity of forest biomass supply potentials in Austria up
to 2100 have been assessed based on forest simulation models®. The climate-sensitive input
data were based on the “SRES-scenarios” A2, A1B and B1 (IPCC, 2000) (SRES: Special
Report on Emissions Scenarios). The simulated supply potentials are influenced by
precipitation, temperature, radiation and other environmental parameters. It was found that
the impact of climate change on the dynamics of forest growth highly depends on the
characteristics of the respective climate scenarios, and that no clear trend can be identified
for the first half of the 21% century. However, on the longer term there is a general trend
towards increased growth in alpine regions, whereas in low-lying regions climate change has
a negative impact on forest growth. For the whole period 2011 to 2100, the differences in the
total supply potential compared to the reference scenario amount to 279,000 t/a (+5.3%) in
the A2-scenario, 164,000 t/a (+3.1%) in the A1B-scenario and 97,000 t/a (+1.9%) in the B1-
scenario.

Based on the assessment of potentials, climate-sensitive supply curves have been derived in
Kranzl et al. (2010) (Fig. 17). The shapes of the curves are determined by the cost of wood
extraction, which are influenced by topography, composition of tree species as well as the
methods of wood extraction applied. It was found that due to the large time constants of
forest growth processes, the shapes of the supply curves do not change substantially during
the considered period up to 2050.
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Figure 17. Supply curves for forest biomass for energy use for the different climate
scenarios and time periods (averages over 25-year periods).
Source: Kranzl et al. (2010)

® More specifically, the approach is based on climate-sensitive simulations of the net primary
production, carried out with the forest ecosystem model PICUS 3G (an adaptation of the model PICUS
1.4; see Seidl et al., 2005) and the model G4M — Global Forest Model (Kindermann et al., 2006,
Kindermann et al., 2008), which was used to derive supply potentials from the net primary production.
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4 Current and expected future energy use of biomass in Austria

This section provides insight into the current importance and structure of biomass use as well
as prospects for bioenergy in Austria.

4.1 Current energy use of biomass

Fig. 17 shows the historic development of biomass primary energy consumption broken
down by biomass types and of the biomass share in the total gross inland consumption from
1970 to 2009. From 1970 to 2004, biomass statistics differentiated only between the
categories “wood log”, “municipal solid wastes” and “other biomass and biofuels”. The latter
include all types of liquid biofuels, biogas and wood fuels like wood chips, residues, pellets
etc. The data for the biogenic fraction of municipal solid wastes during this period are
estimates based on an assumed biogenic share in municipal waste of 20%. More detailed
data are available for the years 2005 to 2010. The biogenic share of wastes was in the range
of 17 to 24% during this period. In Fig. 17, all liquid biofuels have been summarized to one
category, as the original differentiation in energy statistics is considered to be misleading
(see comment (a) in Fig. 19).
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Figure 18. Development of biomass primary energy consumption broken down by biomass
types and of the biomass share in the total gross inland consumption from 1970 to 2010.
Sources: Statistik Austria (2011c)

Fig. 18 also shows the share of biomass in the total gross inland consumption, which
increased from less than 6% (less than 50 PJ/a) during the 1970ies to 15% (225 PJ) in 2010.
The main increase in biomass use took place during the periods 1980 to 1985 and 2004 to
2010. Until the year 1999 the use of wood log for domestic heating accounted for more than
50% of the total biomass use for energy. The rest was primarily wood wastes and sawmill by-
products as well as waste liquor of the paper and pulp industry. Especially during the last six
years, the different fractions of wood biomass, including forest wood chips, sawmill by-
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products and other wood wastes as well as liquid and gaseous biomass have become
increasingly important, whereas wood log remained relatively constant at about 60 PJ/a.

Fig. 19 shows the structure of biomass primary energy consumption in 2010. The currently
most important biomass types are “wood waste and residues” (primarily sawmill by-products)
and fuelwood (log wood; 30%), followed by waste liquor (12%).

Figure 19. Structure of biomass primary energy consumption by biomass types in 2010.

a) Following Statistik Austria (2011c), pure liquid biofuels (biodiesel, ethanol and vegetable oil) are
included in the category “other liquid biofuels”, whereas the categories “biodiesel” and “ethanol” only
comprises quantities blended with fossil fuels.

(Data labels: consumption in PJ and share in total biomass consumption)

Source: Statistik Austria (2011c)

4.2 The National Renewable Energy Action Plan

The Renewable Energy Directive (European Commission, 2009a) defines legally binding
targets for renewable energy in gross final energy consumption. According to the Directive
each Member State is required to provide a National Renewable Energy Action Plan
(NREAP) by the end of June 2010.

The following figures show the projections for biomass final energy consumption according to
the Austrian NREAP (Karner et al., 2010). Fig. 20 shows the projection for electricity (broken
down by solid, gaseous and liquid biomass), Fig. 21 the one for heat (broken down by grid-
connected and decentralized heat generation) and Fig. 22 the one for transport fuels (broken
down by ethanol, biodiesel, vegetable oil and electricity from renewable sources; not
necessarily from biomass). The historic reference values in the NREAP refer to 2005.
Compared to this year, the target values appear quite ambitious. However, since 2005 a
significant progress in the use of biomass took place, and comparing the target values
defined in the Austrian NREAP to the biomass use in 2009 makes it obvious that the targets
in the field of bioenergy are far from ambitious. A development as projected in the NREAP
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would actually mean that apart from plant refurbishment, virtually no new bioenergy plants
will be installed in the next decade.
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Figure 20. Historic development of electricity generation from biomass and trajectory
according to the NREAP.
Sources: Karner et al. (2010), E-control (2011b), Statistik Austria (2011c) (data for the years 2006 to
2009; hatched bars), own calculations and illustration
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Figure 21. Historic development of final energy consumption of heat from biomass and
trajectory according to the NREAP.
Sources: Karner et al. (2010), Statistik Austria (2011c) (data for the years 2006 to 2009; hatched
bars), own calculations and illustration
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Figure 22. Historic development of biofuel and renewable electricity consumption for
transport and trajectory according to the NREAP.

Sources: Karner et al. (2010), Winter (2011) (data for the years 2006 to 2009; hatched bars. As there
are no data available on the renewable electricity consumption for transport during 2006 to 2009, the
value for 2005 was assumed.), own calculations and illustration
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5 Current biomass users

This section provides an overview of the historic development and current state of biomass
use with regard to applications and users. In section 5.1 the historic development of biomass
consumption broken down by utilization types and users is shown. A flow diagram of the
Austrian bioenergy sector is presented in section 5.2, and section provides more detailed
information on the development of biomass use for heat production, electricity generation
and transport fuel production. Finally, section 5.4 provides data on the historic development
of plant capacities (annual installations and/or cumulated capacities).

5.1 Biomass consumption by types of use

The following figure shows the development of the biomass primary energy consumption
broken down by types of use. Until the late 1970ies, more than 80% were used for heat
generation in private households. During the 1980ies, the biomass use became increasingly
diverse, and the consumption for residential heating increased from about 40 PJ per year
(PJ/a) to close to 60 PJ/a. During the 1980ies and 1990ies, bioenergy was increasingly used
in the industry (first of all the paper and pulp industry). Electricity generation in
autoproduction plants also gained some relevance. Biomass use in heat plants gained in
importance especially during the 1990ies. After 2004, the use of biofuels for transport
increased from less than 1 PJ/a to more than 20 PJ/a, and electricity generation in eco-
power plants gained in importance very rapidly.

Figure 23. Development of biomass primary energy consumption broken down by utilization
type and users.

The categories “CHP” and “electricity generation” also include autoproduction plants in the industry.
Sources: Statistik Austria (2011c)

5.2 Flow diagram of the biomass sector

Fig. 24 shows a flow diagram of the Austrian bioenergy sector in 2009 (adopted from Kalt &
Kranzl, 2011). The diagram illustrates which biomass types are used for the different end-
uses.
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Figure 24. Flow diagram of the Austrian bioenergy sector.

(values in PJ; feedstock imports are stated as equivalents of the refined biofuel; flows of less than

0.5 PJ are partly not displayed for better readability).

Sources: Kalt et Kranzl (2011), based on Statistik Austria (2011c) and Winter (2011), own calculations
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5.3 Applications and user types

The following sections provide a more detailed insight into the biomass use for residential
and district heating, the consumption in commerce and industry and electricity generation as
well as in the transport sector.

5.3.1 Domestic heating

Austria has a long tradition in heating with biomass. Up to 1970, single stoves were
dominating domestic heating in Austria. Thereafter, single stoves were increasingly
substituted with modern central heating systems. The number of dwellings with biomass
heating systems (broken down by single stoves, one floor heating and central heating) is
shown in Fig. 25. After the 1970ies, which were characterized by a decreasing number of
dwellings equipped with biomass heating systems, there was a strong trend towards
biomass-based central heating systems. In 1988 about 21% of all dwellings in Austria were
heated with biomass. As a result of declining oil prices, there was a clearly decreasing trend
from the beginning of the 1990ies until 2005. Thereafter, sales figures of modern biomass
boilers rose significantly (see Fig. 31), resulting in an increasing importance of biomass in
domestic heating (cp. section 1.2.6).
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Figure 25. Development of the number of dwellings with biomass heating from 1970 to
2004.
Source: Kranzl et al. (2008)

5.3.2 District heating

Biomass district heating became increasingly popular during the 1990ies, partly due to
investment grants of the “Lander” (provinces) and the Ministry of Agriculture. After the
1990ies the deployment of district heating plants declined, but district heat generation in CHP
plants rapidly gained in importance. Fig.26 shows the development of district heat
generation broken down by plant types and the share of district heat originating from
biomass plants. Since 2008, biomass heat and CHP plants account for more than one third
of the total district production in Austria.
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Figure 26. Development of biomass-based district heat generation from 1970 to 2009.
(HP: heat plants, CHP: combined heat and power plants)
Source: Statistik Austria (2011c)

5.3.3 Commerce and industry

The bioenergy use in commerce and industry is dominated by the wood-processing
industries, first and foremost the paper and pulp industries (Fig. 27). From the late 1970ies to
the early 1990ie the biomass share in the primary energy consumption in commerce and
industry increased from about 2% to 16%. In 2010 biomass accounted for about 20% of the
final energy consumption. About one fourth is used in CHP and power plants and the rest for
heat generation.

Figure 27. Development of biomass consumption in commerce and industry and the share
of biomass in the total final energy consumption of this sector.
Source: Statistik Austria (2011c)
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5.3.4 Electricity generation

Fig. 28 shows the development of electricity generation from biomass and biogenic waste.
As mentioned before, electricity generation in autoproduction plants of the wood-processing
industries gained some importance during the 1980ies and 1990ies. From 1985 to 2004, the
biomass-based electricity generation was in a range of 2.5 to 3.5% of Austria’s gross
electricity consumption. As a consequence favourable of support conditions for eco-electricity
plants, a rapid increase occurred during 2003 to 2007. This rapid diffusion virtually came to
halt in 2008, primarily due to significant biomass price increases and amendments to the
Green Electricity Act (see section 2.1.8). In 2010, biomass-based electricity accounted for
about 6.5% of the gross electricity consumption in Austria.

Figure 28. Development of electricity generation from biomass and its share in Austria’s
gross electricity consumption.
Sources: Statistik Austria (2011c), E-control (2011b)

5.3.5 Transport

The increasing use of biofuels for transport was one of the most dynamic developments in
the Austrian bioenergy sector in the last decades. Fig. 29 shows the development of the
consumption of biogenic transport fuels broken down by types of biofuels as well as the
share in the total fuel consumption in road transport. The figure illustrates that this share
increased from about 1% in 2005 to 7% in 2009. From 2009 to 2010, a slight reduction in the
consumption of biofuels occurred. The figure also illustrates that the largest contribution
comes from biodiesel in blends (66% in 2009), followed by pure biodiesel (19%), ethanol in
blends (12%) and vegetable oil (3%). The current use of E85 (a blend that contains 85%
ethanol and 15% gasoline ) and biomethane (cleaned and conditioned biogas), is negligible
(see Winter, 2011).
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Figure 29. Development of the consumption of biofuels for transport in Austria from 2005 to
2010.
Sources: Winter (2011), Statistik Austria (2011c)

5.4 Plant capacities

This section provides data on currently installed and historic development of bioenergy
capacities in Austria, including boiler capacities, capacities for electricity generation and
biofuel and biomethane production capacities.

5.4.1 Boiler capacities

Data on biomass boiler capacities are shown in the following figures. Fig. 30, showing the
annual installation and cumulated capacities of boilers with a rated power of more than
100 kW, illustrates the rapid deployment in the years 2005 and 2006. Since then, annual
deployment rates have been declining, but in 2010 still surpassed the average deployment at
the end of the 1990ies and the beginning of the 21% century. Compared to this period, an
increasing share of boilers with a rated power of less than 1 MW could be could be observed
in recent years. Based on the annual installations, the total installed capacities in 2010 are
estimated about 2 GW (boilers up to 1 MW) and 2.4 GW (boilers above 1 MW).

Fig. 31 illustrates the rapidly increasing deployment of small-scale biomass boilers (up to
100 kW) in the last decade. Especially pellet boilers have become increasingly popular
during this period. In 2007, the sales figures of pellet boilers declined significantly due to a
pellet price peak in 2006/07 (see section 6.1.3), but in 2008 the market had already
recovered. The data for 2009 and 2010 show a slight decrease of annual installations,
possibly due to the overall economic situation. The cumulated capacities of pellet and wood
chip boilers are estimated 1.5 and 2.4 GW, respectively.
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Figure 30. Development of annual installations and cumulated capacities of biomass boilers

with a rated power of more than 100 kW.

(Cumulated capacities: calculation based on an assumed lifetime
1980 not taken into account.)

Source: Furtner & Haneder (2011), own calculations
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Figure 31. Development of annual installations and cumulated capacities of biomass boilers

with a rated power up to 100 kW.
(Cumulated capacities: calculation based on an assumed lifetime

of 20 years; wood chip boilers

installed before 1980 not taken into account; cumulated capacities of wood log boilers are not shown

as data are only available since 2001.)
Source: Furtner & Haneder (2011), own calculations
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5.4.2 Capacities for electricity generation

The installed capacities of biomass electricity and CHP plants shown in Fig. 32 are based on
official data on eco-electricity plants as well as estimated capacities of plants not supported
within the Green Electricity Act (primarily autoproducer plants of the wood processing
industries; waste liquor plants are excluded here). The installed capacities of eco-electricity
plants using solid biomass exceed 300 MW, and are by far the most important category,
followed by biogas plants (about 80 MW4).
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Figure 32. Development of installed capacities for electricity generation from biomass.
a) Bioenergy plants not supported as eco-electricity plants; estimated capacites based on energy
balance (6,000 annual full load hours assumed); excluding waste liquor and MSW plants).

b) No data available for the years before 2003

Sources: E-control (2011b), Statistik Austria (2011c), own calculations

5.4.3 Biofuel and biomethane production capacities

Fig. 33 shows a comparison of the biodiesel and ethanol production with the production
capacity of Austrian plants in 2003 to 2010. In 2009, there were 14 biodiesel plants and one
ethanol plant operating in Austria (Winter, 2011). The total biofuel production capacity of
these plants amounted to slightly more than 30 PJ in 2009 (707,000 tons of biodiesel
according to EBB (2011) and 190,000 tons of ethanol according to ePURE (2011). A
comparison with production data reveals that the biofuel plants in Austria have been
operating far below capacity in recent years. In 2008 and 2009, the actual production
amounted to approximately 50% of the capacity. According to EBB (2011), the biodiesel
production capacities declined by about 5 PJ/a from 2009 to 2010. However, according to the
umbrella organization of biofuel producers in Austria, ARGE Biokraft, the total production
capacity of 14 biodiesel located in Austria accounted for about 650,000 t/a (about 24 PJ/a) in
2009 as well as 2010 (Winter, 2011).
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Figure 33. Comparison of the historic development of biodiesel and ethanol production with
production capacities in Austria.
Sources: Winter (2011) (production), EBB (2011), ePURE (2011) (production capacities’)

The following figures provide information on currently installed biomethane® plants. With a
number of eight plants, and a total capacity of about 8.5 MW, the current relevance of this
technology is very limited. Fig. 35 shows the location of these plants and provides
information on the capacities and cleaning technologies applied.
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Figure 34. Development of biomethane production capacities.
a) Annual biomethane production capacity at an assumption of 8000 full load hours per year.
Sources: Biogaspartner (2011), Bala et al. (2009).

’ Following EBB (2011), data on biodiesel production capacities are calculated on the basis of all
Elants operational in July of the respective year and assuming 330 working days per year.
Biomethane is cleaned and conditioned biogas.
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Figure 35. Location and characteristics of biomethane production plants in Austria.
Sources: Biogaspartner (2011), Bala et al. (2009).
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6 Price development of biomass and fossil fuels

This section is dedicated to the historic price developments of wood fuels (section 6.1) and
agricultural products used for the production of biofuels (6.2). For comparison, price
developments of fossil fuels are also shown (6.3).

Biomass prices as well as those of fossil fuels generally depend on the type of consumers or
purchase quantities, respectively. All price data stated here refer to specific purchase
conditions. Value added tax (VAT) is usually excluded; in some cases prices incl. VAT
(accounting for 10% for wood fuels and agricultural commodities and 20% for other fuels) are
also stated.

6.1 Wood fuels

In the following sections, price developments of fuelwood (coniferous and non-coniferous),
sawmill residues (wood chips and sawdust) and wood pellets are presented.

6.1.1 Fuelwood

As shown in section 4, fuelwood (wood log) accounts for as much as 30% of the total
biomass consumption in Austria. Due to largely regional distribution channels, fuelwood
prices vary widely and may differ significantly from representative prices in certain regions.
Fig. 36 shows the development of representative fuelwood prices according to official
national statistics.
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Figure 36. Development of nominal producer prices of fuelwood (coniferous and non
coniferous) in Austria, prices are weighted bulk buyer and small consumer prices at forest
road excluding VAT and transport cost.

(An average water content of 20% was assumed in the conversion from m> to GJ.)

Sources: Statistik Austria (2011e) (monthly values from Jan/1999 to Jun/2011), LK-NO (2011) (annual
averages from 1979 to 1998), own calculations

The prices shown in Fig. 36 are based on weighted bulk buyer and small consumer prices at
the forest road and do not include further transport cost. The original data are stated in € per
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cubic metre (€/m?). Based on typical calorific values of the most common tree species in
Austria and under the assumption of an average water content of 20%, the prices have been
converted to €/GJ . Due to a significantly higher specific heating value, the prices of non-
coniferous wood per m?® have always been clearly higher than those of coniferous wood. The
prices per GJ, however, are almost identical.

Apparently, there have been two periods during the last 32 years which were characterized
by rapid fuelwood price increases: Around the beginning of the 1980ies and during the last 6
years. From the mid-1980ies until 2004, the nominal prices remained at an almost constant
level of about 6 €/GJ. The price increase in recent years accounted for about 40%.

6.1.2 Wood chips and sawdust

The prices of sawmill by-products (wood chips without bark and sawdust) were relatively
constant from the beginning of 1999 to mid-2005, as Fig. 37 shows. Thereafter, the period
from mid-2005 until the first quarter of 2007 was characterized by steep price increases. As it
was shown in previous chapters, a rapid deployment of biomass CHP plants and a sharp
increase in the biomass demand occurred at this time. After a peak in January 2007 the
prices decreased by about 30%. Thereafter, wood chips prices have remained relatively
stable, whereas the prices for sawdust again showed a rising trend and reached the price
level of January 2007 in May 2009. No data are available for 2010 and 2011 could be
obtained from FHP (2010). However, data according to LWK (2011) indicate that there were
average price increases of about 30% (wood chips) and 22% (sawdust) from 2009 to 2010.
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Figure 37. Nominal price development of wood chips without bark and sawdust in Austria.
Source: FHP (2010)

6.1.3 Pellets

The prices for wood pellets are subject to pronounced seasonal fluctuations, as Fig. 38
shows. With regard to annual averages, there was a decreasing trend from 2001 to 2005.
The price peak in winter 2006/07 was a result of the following events: The preceding winter
was exceptionally long with high snowfalls, causing a high demand for wood pellets.
Furthermore, wood fellings in 2006 decreased by about 25% due to the weather conditions,
resulting in a shortage of roundwood and sawmill residues for pellet production. At the same
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time, pellet storages needed to be refilled after the long winter 2005/2006 and sales of pellet
boilers as well as exports to Italy continued to increase (see section 7.2.4). These events
caused the pellet prices to increase by close to 70% compared to April 2005. In spring 2007
prices went back down to less than 200 €/t. Due to windfall caused by the storms “Kyrill”,
“Paula” and “Emma” in 2007 and 2008, plenty of roundwood was available during these
years, and prices remained at a relatively constant level of about 200 €/t. As the pellet price
peak in winter 2006/07 caused sales figures of pellet boilers to decline by more than 50%
and did serious damage the reputation of the whole pellet industry, it is assumed that
producers were also eager to avoid such price peaks in the following years.
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Figure 38. Nominal price development of wood pellets in Austria.

(Weighted average price per tonne delivered as loose; purchase volume of about 5 tonnes; incl.
transport of max 50 km; incl. VAT (10%); ONORM M 7135)

Sources: ProPellets (2011), Pellet@las (2011)

6.1.4 Summary

The following figure shows a comparison of the real price developments (in €,010/GJ) of the
wood fuels described above. Unsurprisingly, bulky biomass types primarily used in large
scale plants (wood chips and sawdust) are cheapest. The data for fuelwood (wood logs)
show the smallest price fluctuations during the considered period from January 1999 to April
2011. However, this might be due to the methodology of data collection and calculation of
representative values. Prices for fuelwood are known to vary widely among different regions,
and actual price fluctuations in different regions might have been clearly higher compared to
what the data in Fig. 39 suggest. Pellets shows clearly more pronounced seasonal price

fluctuations than the other biomass types.

The Austrian energy wood index (since 1979 published by the Agricultural Chamber of Lower
Austria) is calculated on the basis of the prices for fuelwood, pulpwood, other industrial
roundwood, wood chips and sawdust. Fig. 40 shows a comparison of its development since
1986 with other energy indices. Apparently, the energy wood index was clearly more stable
than the other indices. In 2010 it reached its first all-time high since 1986.
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Figure 39. Comparison of real price development of wood fuels.
(in €519 eXcl. VAT).
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Figure 40. Development of the Austrian energy wood index from 1979 to 2010.

(COICOP: Classification of Individual Consumption According to Purpose; see (UN Statistics Division,
2011); Electricity, heat, gas and energy indices also include associated expenditure such as hire of
meters, reading of meters, standing charges etc.; Heat refers to hot water and steam purchased from

district heating plants.)
Sources: LK-NO (2011), Statistik Austria (20119)
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6.2 Agricultural feedstock and biodiesel

In the following sections price developments of oilseeds (rapeseed and sunflower seed) and
feedstock for ethanol production (wheat and maize) are shown.

6.2.1 Oilseeds

The following figure (Fig. 41) shows the price development of the two most important types of
oilseeds that are traded at the Vienna Agricultural Commodities Market: rapeseed and
sunflower seed. The main feedstock for the production of biodiesel in Austria is rapeseed.
The figure shows that the prices for oilseeds remained relatively constant at about 200 €/t
from 2004 to 2006. As a consequence of a surge in demand as well as the strong increase in
fossil fuel prices from the beginning of 2007, the prices for oilseeds rose to more than
400 €/t. After a decline in mid-2008 and a short stabilization at about original price levels,
prices went back up to close to 500 €/t at the end of 2010.
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Figure 41. Nominal price developments of oilseeds at the Vienna Agricultural Commodities
Market (Borse fur landwirtschaftliche Produkte in Wien).

(Monthly average wholesale prices in €/ton, excl. VAT; rapeseed: 40% fat, bulk; sunflower seed: 44%
fat, bulk)

Source: Stock market for agricultural products Vienna, in AMA (2011)

6.2.2 Feedstock for ethanol

As mentioned in above, there is one single ethanol plant in Austria with an annual production
capacity of 240,000 m3. The following feedstocks are used in this plant: wheat, maize and
sugar beet syrup. Wheat accounts for the largest share. Wheat is traded in different qualities;
depending on the market situation, different types of wheat are used for ethanol production in
Austria.

The following illustration (Fig. 42) shows the price developments of soft wheat, feed wheat
and feed maize at the two Agricultural Commodities Markets in Vienna and Wels. There were
two periods with exceptionally high prices during the last 10 years: from mid-2007 to mid-
2008 and since the last quarter of 2010. The prices for soft wheat showed the highest
volatility as well as the highest price peaks.
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Figure 42. Nominal price developments of wheat and maize at the Agricultural Commodities
Markets Vienna and Wels (Borse fur landwirtschaftliche Produkte in Wien and Wels).
(Monthly average wholesale prices in €/tonne, excl. VAT)

Source: Stock market for agricultural products Vienna, in AMA (2011)

6.2.3 Biodiesel

Fig. 43 shows the development of average biodiesel prices at the pump from March 2008 to
June 2011 as well as highest and lowest registered prices according to a survey of the
Arbeiterkammer (Chamber of Labour). According to this survey, biodiesel prices at the pump
are strongly coupled to fossil diesel prices and were on average 5.5% lower.
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Figure 43. Nominal price development of biodiesel at the pump.
(based on a survey of 1380 petrol stations, 32 of which selling biodiesel)
Source: Arbeiterkammer (2011)
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6.3 Fossil fuels

The following figures show the development of fossil fuel prices in recent years. They include
prices with and without taxes, prices related to volume and energy units, nominal and real
price developments as well as data on regional differences.

6.3.1 Heating oil

The following figure shows the price development of heating oil with and without taxes from
mid 2003 to the last quarter of 2011. Apparently, after recovering from the price peak in mid-
2008, (nominal) prices with taxes have again increased to close to 1 € per litre.
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Figure 44. Nominal price development of heating oil.

(Prices refer to a purchase quantity of 2,000 litre; 2003 to 2007: annual averages, from 2008: weekly
values)

Sources: Statistik Austria (2011h), BMWFJ (2011)

6.3.2 Transport fuels

Fig. 45 shows the development of nominal diesel and petrol prices at the pump as well as
mineral oil taxes. Petrol sorts are distinguished according to their Research Octane Number
(RON) into “normal” petrol (RON 91), “Eurosuper” (RON 95) and “Super Plus (RON 98).
Prices for diesel and “Eurosuper” including taxes have reached an all-time high in late 2011.
The price developments per GJ 4y are shown in Fig. 46. Related to energy content, diesel is
still clearly cheaper than petrol.

The historic price development (including nominal and real prices) since 1970 is shown in
Fig. 47. It is interesting to note that despite significant price (and also slight tax) increases in
recent years, the real prices for transport fuels are still clearly lower than during the early
1980ies.

Fig. 48 illustrates the spread of fuel prices in Austrian regions. Apparently, regional
differences are almost negligible compared to the price spread within the regions. Petrol
prices show a clearly higher spreads than diesel prices (especially petrol of the type “Super
Plus™).
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Figure 45. Nominal price development of fossil transport fuels at the pump incl. and excl.
VAT and mineral oil taxes.
Source: OAMTC (2011), own calculations
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Figure 46. Nominal price development of fossil transport fuels at the pump (incl. taxes).
Sources: BMWFJ (2011)
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Figure 47. Real and nominal price development of transport fuels from 1970 to 2010 (price
at the pump incl. taxes).

(Continuous lines: real prices in €,q;0; dashed lines: nominal prices)

Source: OAMTC (2011), own calculations
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Figure 48. Regional spread of transport fuel prices at the pump as of 11/11/2011.

(East: Upper Austria, Lower Austria, Vienna, North-Burgenland; South: East Tyrol, Carinthia, Styria,
South-Burgenland; West: Vorarlberg, North Tyrol, Salzburg)

Source: BMWFJ (2011)

6.3.3 Natural gas

The following figures show the historic development, structure and regional differences of
natural gas prices for households. In late 2011, the average prices including grid tariffs and
taxes almost reached the maximum price level in January 2009, as Fig. 49 illustrates. Apart
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from increasing energy prices, increases in grid charges and taxes contributed to this
development.

Fig. 50 illustrates that there are significant regional differences in household gas prices.
Differing energy prices are the main factor, but grid charges and taxes also differ from region
to region. The highest total prices are charged in the capital of Vienna (7.72 c€/kWh in
November 2011), followed by the city of Klagenfurt in Carinthia (7.66 c€/kWh). Prices are
lowest in the province of Vorarlberg, the westernmost region of Austria.
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Figure 49. Development of average gas prices (nominal) for households.

(Total end user prices include the energy prices, grid charges and taxes (VAT and energy tax). Prices
refer to an annual consumption of 15,000 kWh/a.)

Sources: Statistik Austria (2011h), BMWFJ (2011)

4.0
35 | — - 10
30 —8—1—01——0— — —— .
25 —8—8—0—0——1—0—F—0—0—0—0—
o L
E 20 + -B- — — — — B— B— B— R — | 6 8 Energy
@ @ = Grid
w50 - - - -
= Taxes
o (MR- BE-OR- AR BE-OR-AR- - MR-LAR- AR MR- AR
-2
o5 + M- 0RO BL- MR- AR- R BR-CAR- AR R AR AR
0.0 - -0
. R R Q
Q)Q’ > Q,Q > & N
\9$Q§ Q;\\} \9§§ (SN < ¥

Figure 50. Comparison of gas price for households as of 01/11/2011.
(Prices refer to an annual consumption of 15,000 kWh/a.)
Sources: Statistik Austria (2011h), BMWFJ (2011)
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7 International trade of biomass for bioenergy in Austria

This section provides an overview of the international biomass trade related to bioenergy use
in Austria. Apart from energy statistics (section 7.1), trade statistics, other databases (e.g.
Pellet@las, 2011)) and publications (e.g. the official biofuel report pursuant to Directive
2003/30/EC (Winter, 2011) as well as from the Austrian wood-processing industries and
agricultural supply balances are used, in order to provide a comprehensive insight into direct
and indirect bioenergy-related trade. The following sections have largely been adopted from
Kalt (2011) and Kalt & Kranzl (2011).

The calorific values used for the conversion of data stated in mass (tons; t) or volume (SCM
— solid cubic meters) to energy are stated in Table 5. Most are based on the calorific values
assumed in the official energy statistics (Statistik Austria, 2011c).

Table 5. CN codes of biomass types used for energy and their definitions according to the

nomenclature of trade goods.
Source: based on Statistik Austria (2011c) and own assumptions

GJ/kg GJ/scm?
Log wood 14.31° 7.20°
Wood chips / wood residues 9.69" -
Wood pellets 18.00° -
Biodiesel 36.60" -
Ethanol 26.68" -
Black liquor 8.47" -
Charcoal 31.00° -
Raw wood - 7.20°

a) SCM: solid cubic meters

b) based on Statistik Austria (2011c)

c) assumption; corresponding to coniferous wood with a water
content of 20%

7.1 Biomass trade according to energy statistics

Fig. 51 shows the imports and exports of biomass used for energy production in Austria
according to energy statistics (Statistik Austria, 2011c). For the period 2005 to 2009, the data
are broken down by different types of biofuels, pellets and briquettes, wood log and charcoal.
International trade of other biomass types (like wood chips, biogenic municipal solid wastes
etc.) is indicated as zero for all years.

The figure illustrates that according to energy statistics, Austria was a net exporter of
biomass fuels until 2005. From 2000 to 2004, both imports and exports increased about 2.5-
fold, resulting in net exports of 5.6% of the total biomass GIC. In the following years, which
were characterized by a rapid increase of biomass use (see section 5), the imports rose to
around 30 PJ/a. As a result, the net imports accounted for up to 9% of the total biomass
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consumption (2006, 2009 and 2010). Both increasing imports of liquid biofuels and wood
fuels contributed to this trend.
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Figure 51. Imports and exports of biogenic energy carriers according to energy statistics of
the national statistical authority.

a) Includes all types of biomass except wood log

b) Includes vegetable oil, pure biodiesel and E85

¢) A comparison with other trade statistics indicates that the category “pellets and briquettes” also
includes unrefined wood fuels.

Sources: Kalt & Kranzl (2011) based on Statistik Austria (2011c)

7.2 Wood fuels in trade statistics

Trade statistics provide data on biomass streams broken down by trade partners. Table 6
provides a list of the most relevant biomass types used for energy in Austria, their definitions
and CN codes (see European Commission, 2010). It is stressed that biomass for energy is
traded under numerous other codes (e.g. agricultural commodities like oilseeds), and that
most codes listed here also include material used for non-energy uses. Apart from wood
fuels, the CN codes for the most relevant types of liquid biomass are listed in Table 6.

In the following sections, the historic development of Austria’s imports and exports of wood
fuels are presented. This includes fuelwood, wood chips, wood residues and pellets. Only
data reported by Austria are shown, regardless of the fact that the quantities reported by
trade partners partly differ significantly.
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Table 6. CN codes of biomass types used for energy and their definitions according to the
nomenclature of trade goods.

Sources: European Commission (2010), Eurostat (2011), Alakangas et al. (2011), Akkerhuis (2010),
Heinimo (2008)

Product

(term used in this study) il GeelEE) e GIEmE)

Wood fuels
Fuelwood 4401 1000 Fuel wood, in Iogs,.ln billets, in twigs,
in faggots or in similar forms
4401 2100
Wood chips El(:dfoonllfgrzoou; ): Wood in chips or particles

(non-coniferous)

Sawdust and wood waste and scrap, whether
4401 3000 or not agglomerated in logs, briquettes, pellets
or similar forms

Wood residues
(incl. pellets, briquettes etc.)

Wood pellets 4401 3020 Sawdust and vyood waste and scrap,
agglomerated in pellets

Sawdust of wood, whether or not

Sawdust 4401 3040 agglomerated in logs, briquettes or similar

forms (excl. pellets)

Wood waste and scrap, whether or not
Wood waste 4401 3080 agglomerated in logs, briquettes or similar
forms (excl. sawdust and pellets)

Wood charcoal, incl. shell or nut charcoal,

Charcoal 4402 0000 whether or not agglomerated

Liquid biomass

Rape, colza or mustard oil and fractions
thereof / Sunflower-seed, safflower or cotton-
seed oil and fractions thereof, whether or not
refined, but not chemically modified

Rapeseed oil / sunflower oil 1514 /1512

Palm oil and its fractions, whether or not

Palm oil 1511 refined (excl. chemically modified)
Undenatured ethyl alcohol, of actual alcoholic
strength of 80%;
2207 1000; .
Ethanol 2207 2000 denatured et'hyl alcohol and other spirits of
3824 9099 any strength;
chemical products and preparations of the
chemical or allied industries
Biodiesel 3824 9091 Fatty acid mono-alkyl esters, containing by
volume 96,5% or more of esters
Residual lyes from the manufacture of wood
Black liquor 3804 0000 pulp, whether or not concentrated, desugared

or chemically treated, including lignin
sulphonates
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7.2.1 Fuelwood

Austria is a net importer of fuelwood, as Fig. 52 illustrates. Until 2004, typical annual net
imports were around or slightly above 100,000t (1.5 to 2 PJ). The annual average of the
period 2005 to 2008 was about twice as high, and in 2009 they accounted for more than
400,000 t (more than 6 PJ). This is about one tenth of the total fuelwood consumption. The
main trade partners are Hungary, Czech Republic, Slovakia, Germany and France.
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Imports 113|175 | 141 | 113 | 105 | 129 | 161 | 162 | 218 | 248 | 245 | 294 | 236 | 241 | 509
—Netimports 98 | 168 | 133 | 102 | 95 | 113 | 133 | 120 | 111 | 139 | 186 | 245 | 195 | 205 | 438

Figure 52. Development of Austria’s imports and exports of fuelwood from 1995 to 2009.
Source: Eurostat (2011)

7.2.2 Wood chips

Fig. 53 shows the development of wood chips imports and exports. Whereas the years 1995
to 2005 shows a clear trend towards decreasing imports (resulting in net exports of 20,000 t
in 2005), there was a remarkable trend reversal in 2006. Until 2009, the net imports to
Austria increased to more than 800,000 t (about 8 PJ).
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Figure 53. Development of Austria’s imports and exports of wood chips from 1995 to 2009.
Source: Eurostat (2011)
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7.2.3 Wood residues

The category “wood residues” comprises sawdust and wood waste in different forms,
including pellets and briquettes. Fig. 54 shows the development of trade quantities reported
under CN code 4401 3000. ° In contrast to the categories fuelwood and wood chips, the
exports of wood residues clearly surpassed the imports until 2005. However, in 2006 the
imports increased significantly. In 2009, the net imports accounted for 124,000 t (1.2 PJ).

1,200 : ,
1000 | ™ Exports Wood residues incl. pellets etc. (CN code 4401 3000) 0.7
800 -| ™ Imports 78
@ gog - —Netimports 58
o
o 400 -39 o
o [a
S 200 - - 1.9
—
0 = - 0.0
-200 — = = -1.9
-400 — — -3.9
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
® Exports 284 | 306 | 316 | 307 | 374 | 397 | 487 | 419 | 637 | 682 | 807 | 735 | 793 | 819 | 611
Imports 233 | 195 | 173 | 143 | 161 | 172 | 250 | 274 | 261 | 436 | 432 [1,030 898 | 730 | 735
=Netimports ~ -52 | -112|-143 | -164 | -213 | -225 | -237 | -145 | -376 | -246 | -375 | 295 | 104 | -89 | 124

Figure 54. Development of Austria’s imports and exports of wood residues (incl. wood
pellets) from 1995 to 2009.
Source: Eurostat (2011)

7.2.4 Pellets

Only since 2009, wood pellets are recorded under a separate CN code (see Table 6). The
imports in 2009 accounted for about 200,000t (3.5 PJ; primarily from Germany, Czech
Republic and Romania) and the exports for 360,000t (6.2 PJ, of which more than 80% to
Italy). Hence, Austria was a net exporter of wood pellets (about 160,000 t or 2.7 PJ).

An assessment based on production and consumption statistics according to Pellet@las
(2011) result in net exports of slightly more than 100,000 t in 2009 (Fig. 55). Remarkable in
the historic development is that the net exports increased from less than 50,000 t in 2002 to
365,000 t in 2007. In the following years, the net exports were clearly lower.

® The term “wood residues” used for CN code 4401 3000 was chosen by the authors.
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Figure 55. Development of production, consumption and net imports of wood pellets.
Source: Pellet@las (2011)

7.2.5 Summary

Trade statistics provide data on biomass streams broken down by trade partners. In order to
illustrate the dynamics in recent years, Fig. 56 shows a comparison of the average annual
trade volumes during 2000 to 2005 with the streams in 2009. As mentioned above, separate
data on wood pellets are available for 2009. In the preceding years, pellets have been
recorded together with all kinds of “wood residues”.

As mentioned before, it is important to note that trade statistics do not differentiate between
end purposes. Therefore, based on trade statistics it is not possible to determine the trade
volumes which are actually related to bioenergy use. However, it is assumed that wood log,
wood pellets and wood waste are almost exclusively used for energy generation. With regard
to wood chips and residues, statistics of the wood processing industries indicate that notable
guantities are related to material uses. In 2009, the imports of sawmill by-products of the
paper, pulp and wood board industries accounted for an equivalent of 11 PJ (calculation
based on Austropapier, 2011 and Schmied, 2011). This corresponds to the total imports
according to trade statistics. Hence, it is concluded that at least in 2009, wood residues were
only imported for material uses.

Fig. 56 illustrates that especially the net imports from the northern and eastern neighbouring
countries have risen significantly in recent years. The total net imports from Czech Republic,
Slovakia and Hungary accounted for approximately 2 PJ per year during the period 2000 to
2005. In 2009 they amounted to more than 10 PJ, and an additional 1.3 PJ were imported
from Romania. Together, this is equivalent to 5% of the total biomass GIC in Austria in 2009.
However, Germany and ltaly are still Austria’s main trade partners. The net imports from
Germany accounted for 7.7 PJ in 2009, compared to an average of 5.1 PJ during 2000 to
2005, and the net exports to Italy increased from 6.1 to 7.7 PJ. With an export quantity of
more than 5 PJ in 2009, pellet exports to Italy are by far the most important pellet trade
stream and also Austria’s main export stream of wood fuels.

Another notable aspect is that Austria’s trade streams with neighbouring countries and other
European countries shown in the figure comprise more than 90% of the total international
trade volumes of wood fuels relevant for Austria. Hence, despite rapidly increasing import
activities, Austria’s wood fuel trade with more distant countries is still rather negligible.
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Figure 56. Comparison of the net trade streams with wood log, wood residues, pellets and
wood waste in 2009 (bottom) with the annual average during 2000 to 2005 (top).

(values in PJ, only streams above 0.3 PJ are shown)

Sources: Kalt (2011), based on Eurostat (2011)

7.3 Biofuels for transport

The increasing use of biogenic transport fuels (biodiesel, vegetable oil and ethanol) in recent
years resulted in a significant increase of cross-border trade. Apart from direct trade with
biofuels cross-border trade of feedstock used for biofuel production need to be taken into
account.

The following sections are structured as follows: First, data on biofuel production,
consumption and trade stated in the official biofuel reports pursuant to Directive 2003/30/EC
(Winter 2011) are illustrated and analysed (sections 7.3.1 to 7.3.3). Next, based on supply
balances and data on self-sufficiency with agricultural products, conclusions about the impact
of biofuel production and consumption on agricultural trade flows is analysed (section 7.3.4).
Section 7.3.5 provides a summary.

7.3.1 Biodiesel

Fig. 57 shows the development of biodiesel production and direct imports and exports
according to Winter (2011). The figure shows that imports accounted for approximately 50%
of the inland consumption during 2005 to 2009. Close to one fourth of the domestic
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production of biodiesel, which increased from 70,000 t (2005) to more than 320,000 t (2009)
was exported.

7.3.2 Vegetable oil

With regard to vegetable oil used for transportation, there are hardly any reliable data, as
production volumes in statistics are not differentiated by intended uses and due to largely
regional distribution channels. According to Winter (2011), approximately 17,000 to 18,000 t
(0.6 to 0.67 PJ) of vegetable oil were used for transportation annually during 2007 to 2009. It
is assumed that at least the quantities which are used in agriculture (approximately 2,700 t or
0.1 PJ in the year 2009) originate from domestic production.
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> . _
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Figure 57. Austrian biodiesel supply from 2004 to 2010 according to the official biofuel report

persuant Directive 2003/30/EC.
Sources: Kalt (2011), based on Winter (2011), Statistik Austria (2011c)

7.3.3 Ethanol

The Austrian production of bioethanol used for transportation is limited to one large-scale
plant, located in Pischelsdorf in Lower Austria and operated by the AGRANA holding
company. The plant became fully operational in mid-2008'° and has a capacity of
approximately 190,000 t/a (5.1 PJ/a). Fig. 58 shows the bioethanol production, imports and
exports in Austria from 2007 to 2009. Whereas in 2007 and 2008, Austria was a net importer
of bioethanol, the net exports in 2009 amounted to about 28% of the production.

% |n 2007 a test run was carried out but the final commissioning was postponed due to the high
agricultural prices in the second half of 2007 and the first months of the year 2008.
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Figure 58. Austrian bioethanol supply from 2007 to 2010 according to the official biofuel

report persuant Directive 2003/30/EC.
Sources: Kalt (2011), based on Winter (2011), Statistik Austria (2011c)

7.3.4 Agricultural commodities for biofuel production

There are no data available on the imports of agricultural products intended for biofuel
production. However, trends in supply balances and self-sufficiency rates provide some
insight into the effects of the increasing biofuel production on foreign trade flows.

Fig. 59 shows the development of the rate of self-sufficiency rate with cereals and vegetable
fats and oils. Apparently, Austria is highly dependent on imports in the field of vegetable oils
and fats, and the trend in the last 12 years was clearly negative: During 1999 to 2001 the
average self-sufficiency (calculated on the basis of the oil yield from domestic oilseed
production) was about 60%, whereas during 2008 to 2010 it was less than 30%. In contrast,
the self-sufficiency with cereals (including wheat, grain maize, barley, triticale etc.) remained
relatively constant at about 100% during the last 12 years.
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Figure 59. Development of the rate of self-sufficiency with cereals and vegetable fats and
oils from 1999 to 2010.
Source: Statistik Austria (2011i)

In order to provide insight into the reasons of the decreasing self-sufficiency with vegetable
fats and oils, Fig. 60 depicts the supply balance, showing “sources” (imports and domestic
production) as well as “sinks” (processing and human consumption, exports and industrial
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uses). It is clear to see that the rapidly increasing industrial use of vegetable oils and fats (i.e.
primarily biodiesel production) was facilitated by a significant increase in imports, whereas
domestic production remained relatively constant. Today industrial uses exceed the quantity
used for processing and human consumption in Austria. Hence, the additional demand for
energetic uses of vegetable fats and oils was almost exclusively covered with imports.
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Figure 60. Supply balance for vegetable oil.

(Stockkeeping, consumption for animal feed and losses are not shown due to negligible quantities,
“Domestic production” represents to the oil content of the Austrian oilseed production)

Source: Statistik Austria (2011i)

The most important trade streams are imports of rapeseed oil, as Fig. 61 illustrates. These
imports primarily originate from Germany. However, imports of palm oil have also become
increasingly important for Austria in recent years, although palm oil is not used for biodiesel
production in Austria. The net imports rose from slightly more than 10,000 t per year during
2000 to 2003 to an annual average of about 50,000 t during 2007 to 2010 (Eurostat 2011).
Palm oil is imported mainly via the Netherlands and Germany from Malaysia and Indonesia
and soya oil from Serbia and Germany.

The annual feedstock demand of the ethanol plant at full capacity is reported to account for
620,000t (75% wheat and triticale, 15% maize and 10% sugar juice). With regard to cereals,
the feedstock demand for ethanol production in Austria currently accounts for about 10% of
the total domestic consumption. Hence, in contrast to biodiesel production the effect of
ethanol production is hardly recognizable in the self-sufficiencies. According to the operator’s
financial report for the business year 2009/10 (AGRANA, 2010), most of the feedstock
originated from domestic production, but there are no profound data available on the
feedstock supply of the plant.
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Figure 61. Development of net imports of palm oil, rapeseed oil, sunflower oil and soya oil
from 1995 to 2010.
Source: Eurostat (2011)

7.3.5 Summary

Fig. 62 shows a flow diagram for biofuels used in the Austrian transport sector in 2009. The
feedstock imports related to biofuel production stated in Fig. 62 have been determined on the
basis of the self-sufficiency with agricultural commodities and under the assumption that
imports and domestic supply are distributed in equal shares among all end purposes. (see
Kalt & Kranzl, 2011). Together, biofuel net imports and feedstock imports accounted for 70%
of the total biofuel consumption in Austria in 2009.

Figure 62. Flow diagram of the Austrian biofuel sector in 2009.

(Feedstock imports are stated as equivalents of the refined biofuel rather than calorific values of the
feedstock used; feedstock imports related to biofuel production have been determined based on the
self-sufficiency with agricultural commodities, according to an approach described in Kalt & Kranzl,
2011)

Source: Kalt & Kranzl (2011)
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7.4 Indirect trade

7.4.1 The concept of indirect trade

The concept of “indirect trade” refers to biomass being traded for material uses, but
ultimately ending up in energy generation. According to Heinimd & Junginger (2009), indirect
trade of biomass through trading of industrial roundwood and material byproducts comprises
the largest proportion of international biomass trade for energy, accounting for approximately
two thirds of the total global trade volumes in 2006. Despite a rapid growth in direct biomass
trade for energy in recent years, direct trade volumes were clearly less significant in 2006:
direct trade with ethanol accounted for about 13% of bioenergy-related trade in 2006, wood
pellets for 6.5%, fuel wood for 4.3% and biodiesel for 1.6%.

The following assessments for the case of Austria have been adopted from Kalt & Kranzl
(2011).

7.4.2 Wood flows in Austria

In order to assess indirect trade quantities of wood-based fuels (section 5), it is necessary to
have a detailed picture of the different utilization paths of the various wood fractions, as well
as the flows between the wood processing industries. Fig. 63 shows a diagram of the wood
flows in Austria in the year 2009. It is based on production and consumption statistics of the
wood-processing industries (sawmill industry: FAO, 2010a; paper and pulp industry:
Austropapier, 2011; panelboard industry: Schmied, 2011), Pellet@las (2011), statistical data
on wood consumption and trade (FAO, 2010a; FAO, 2010b), previous assessments of the
Austrian wood flows (Hagauer et al., 2007; Hagauer, 2008) as well as reports on timber
felling (Prem, 2010).

The figure illustrates that the bulk of raw wood is processed to sawnwood by the sawmill
industry. The average share of imports in the consumption of the sawmill industry accounted
for 43% during the period 2001 to 2009 (between 35% and 52%). Apart from industrial
roundwood, the wood supply of the paper and pulp industry and the panelboard industry is
based on residues of the sawmill industry (“sawmill by-products”). Therefore, the sawmill
industry acts as an important raw material supplier for the other industry segments. The
increasing production of the Austrian sawmill industry in the last years and decades provided
favourable framework conditions for the growth of the paper and pulp and the wood board
industry. However, the import quantities of these industries have also amounted to notable
trade streams, as the utilization of wood residues for pellet production and energy generation
(and therefore also the competition between material and energy uses) has been growing in
recent years.

The flow diagram shows that about one third of the Austrian raw wood supply in 2009 was
based on imports. Therefore, a significant share of sawmill by-products, bark and off-cuts
being used for energy production in Austria actually originate from foreign countries. On the
other hand, large quantities of finished and semi-finished wood products are being exported
(sawnwood, paper products and panelboard). Austria’s exports of panelboard and paper
products surpass the inland consumption by a factor of about two, and the net exports of
sawnwood are in a similar range as the quantity which is consumed domestically (i.e.
processed to furniture, construction wood and other end-products).
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Figure 63. Wood flow diagram for Austria in the year 2009.

(values in solid cubic meters, if not stated otherwise)

a) Domestic supply from other sources: All domestic sources of raw wood not included in the official
felling report;

b) Further wood processing: carpentries, furniture plants and veneer plants etc;

Sources: Kalt and Kranzl (2011), based on Prem (2010) (domestic supply according to wood felling
report), FAO (2010a) and FAO (2010b) (foreign trade of raw wood and (semi-)finished wood products),
Austropapier (2011) (consumption statistics and foreign trade of the paper and pulp industry), Schmied
(2011.) (consumption statistics of the panelboard industry), Statistik Austria (2011c) (biomass
consumption for energy), Eurostat (2011) (foreign trade of pellets), Hagauer et al. (2007) (general
structure of the diagram, estimated values for roundwood consumption and production of by-products
in “further wood processing”), own assessments and illustration
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7.4.3 Indirect trade of wood-based fuels

Apart from wood chips, bark and other wood fuels, “wood-based fuels” comprise waste liquor
of the paper and pulp industry which is usually used for process energy generation. In this
section, the quantities of these fuels, which are traded indirectly through sawlogs, industrial
roundwood and wood products are assessed. Due to the fact that wood streams are quite
complex, not all relevant streams are captured in statistics and statistical data are sometimes
inconsistent, it is stressed that the results are associated with some uncertainties and are
considered to be best possible estimates.

Based on the wood flow chart in Fig. 63, the following wood streams have been identified as
the most significant indirect import streams of biomass for energy:

¢ Wood-processing residues being imported as sawlogs.

e Bark and off-cuts being imported together with sawlogs and industrial roundwood.

e Industrial roundwood and sawmill by-products being imported by the paper and pulp
industry, and ending up as waste liquor used for energy generation.

The indirect trade quantities of these streams according to Kalt & Kranzl (2011) are
summarized in Fig. 64. The indirect import streams accounted for an annual average of
27 PJ and between 14 and 20% of the total annual biomass consumption during the
considered period. Wood-processing residues accounted for close to 50% of the total
guantity (about 13 PJ), and bark and off-cuts for an average of more than 8 PJ per year. With
regard to waste liquor, it was found that between 18 and 32% of the total quantity used for
energy generation in Austria can be traced back to directly or indirectly imported wood.
Hence, the average quantities of indirectly imported waste liquor amounted to about 6 PJ per
year during 2001 to 2009.

Compared to direct imports of the bioenergy sector, indirect imports of wood-based fuels
were clearly more significant until 2005 (cp. Fig. 51). Only since 2006, direct imports
considered in energy statistics are in a similar range. The main reasons for the relatively high
fluctuations in indirect and direct imports of wood-based biomass are seen in the weather
conditions and storms, which had a significant impact on the wood supply in recent years.
Due to large quantities of fallen timber in 2007 and 2008 (caused by the storms “Kyrill” and
“Paula”), the total domestic wood supply (including sawlogs, industrial roundwood and
fuelwood) was about 25% higher than the average value of 2005, 2006 and 2009 Prem
(2010). This explains the comparatively low imports in 2007 and 2008, compared to 2006,
2009 and 2010.

The results of the previous approach indicate that large quantities of wood-based fuels which
are used for energy generation in Austria actually originate from imported biomass. On the
other hand, it needs to be taken into account that Austria is a net exporter of (semi-) finished
wood products. Assuming that wood products and raw wood intended for material uses are
usually used for energy generation after their primary uses (either in dedicated bioenergy
plants or as biogenic waste in waste treatment plants), these trade flows can also be
considered as indirect biomass trade for energy. Due to insufficient data on foreign trade with
wood products, as well as methodological difficulties related to recycling rates and time lags
between border-crossing and energetic uses, it is considered unfeasible to derive time series
of indirect trade related to these streams. However, it is concluded in Kalt & Kranzl (2011)
that the high imports with raw wood (which are the reason for the significant indirect imports
of wood-based fuels determined in the previous section) are largely balanced by exports of
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sawnwood and panelboard. Furthermore, with the main trade streams of raw wood and wood
products taken into account, the available data indicate that Austria has as least in some
years during the last decade been a net exporter of wood-based material.
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Figure 64. Development of the main indirect import streams for energy use, and the

according share in the total biomass consumption.
Source: Kalt & Kranzl (2011)

8 Bioenergy trade: Barriers & opportunities

Regarding the rapid increase in bioenergy use in recent years, it is apparent that biomass
imports played a crucial role in covering the additional demand. According to the official
energy statistics, biomass trade for energy has increased significantly: Imports have surged
from about 5 PJ in 2000 to 38.6 PJ in 2010, and exports from 6.7 to 18.8 PJ during the same
period.

Whereas imports are dominated by biodiesel and unrefined wood fuels, wood pellets account
for the main proportion of biomass exports. According to energy statistics, 83% of the
biomass used for energy originates from domestic production. The self-sufficiency in
biomass for energy, defined as the ratio of production to consumption, was 91% in 2010.
With indirect trade of wood-based fuels and feedstock imports for biofuel production taken
into account (see sections 7.3.5 and 7.4), as much as one third of the total biomass for
energy consumption can be traced back to imports (2009). However, it needs to be stressed
that while Austria is importing large amounts of raw wood, it is a net exporter of the following
wood products: sawnwood, panelboard and paper products (see Kalt & Kranzl, 2011).

In the wood pellet sector Austrian producers were obviously benefiting from the rising foreign
demand. Especially the surging exports to Italy (up to 2007) played an important role in this
context. It is assumed that the foreign demand created an additional impetus for the
development of a mature pellet market in Austria.

Biomass imports are definitely crucial for achieving Austria’s energy policy target in the field
of biofuels for transport (to achieve a biofuel share of 5.75% in the road transport fuel
consumption in 2010). Theoretically™*, about 40 to 50% of all arable land in Austria would be

! Disregarding the area suitable for oilseed production and other limiting factors.
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required to domestically produce all energy crops consumed in 2010* (including energy
crops for biodiesel, ethanol, vegetable oil and biogas production as well as solid fuels like
Miscanthus and short rotation coppice). Considering the 10%-target for renewable energy in
the transport sector in 2020 (see European Commission, 2009a and BMWFJ & BMLFUW,
2010), it is expected that imports will continue to be of crucial importance for the
achievement of Austria’s energy policy targets.

Despite rising criticism from different stakeholders (environmental organizations, NGOs and
partly also independent researchers), who emphasize adverse effects of an increasing
(global) energy crop demand, the Austrian government does not depart from promoting its
biofuel policy. The rising public concern about the sustainability of biofuels indicates that
certification schemes for international bioenergy trade are required to enhance the public
acceptance of biofuels and other imported biomass.

As a land-locked country, Austria is in a less favourable condition with regard to international
biomass trade than most other European countries. However, international ports like
Rotterdam and Hamburg are accessible via the Rhine-Main-Danube Canal. Seasonal
fluctuations of the water level may pose a barrier to biomass transport via the Danube.

With regard to woody biomass, Austria’s neighbouring countries Germany, Italy, Czech
Republic, Slovakia and Hungary are by far the most important trade partners. Hence, it is
concluded that despite a rapid growth of biomass cross-border trade in recent years, the
largest part of imported and exported fuelwood, wood chips, other wood fuels and also wood
pellets is still traded over relatively short transport distances.

Vegetable oil and oilseed imports, which represent a substantial part of Austria’s bioenergy-
related import streams, primarily originate from the eastern neighbouring countries and
Eastern Europe. Nonetheless, Austria’s overall supply balance for vegetable oils and fats
also indicates an increasing dependence on palm oil imports from overseas.

Until 2020, the EU policy targets for RES in the transport sector will lead to additional
demand for plant oil from Eastern European countries. It remains open how this will affect
Austria’s supply with plant oil.

2 The fact that there are by-products of biofuel production (DDGS, oil cake etc.) was not taken into
account in the calculation of this “gross area requirement”. The “net area requirement” roughly
amounts to 60% of the gross requirement, i.e. close to 30% of the total arable land (depending on the
method of by-product allocation).
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10 Annex

10.1 List of Abbreviations

AMA ..., Agrarmarkt Austria

BBG....ov e Finance Act (Budgetbegleitgesetz)

BGBI.....ccovvvvvvvvveeveeene, Federal Act (Bundesgesetzblatt)

CHP ..ot Combined heat and power (generation)

(610] [0 ] = Classification of Individual Consumption According to Purpose (see

(UN Statistics Division 2011)
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DDGS.....cooveieeee, Dried Distillers Grains with Solubles (ethanol by-product used as
livestock feed)

E85 .o fuel blend that contains 85% ethanol and 15% gasoline

EC .., European Commission

(EU)ETS..oooeiie European Emission Trading System

GHG ....coovvvvvvvvvvvee, Greenhouse gas(es)

NREAP .......ccccvvviiinnenn. National Renewable Energy Action Plan

OeMAG .......ccevvvvviienn. Green Electricity Settlement Austria (Abwicklungsstelle fiir Okostrom
AG)

ONORM.....ooviiviiiiinins Standard published by the Austrian Standards Institute

OPUL...coveovecrieieenn Austrian programme for development of rural areas (Osterreichisches
Programm fir die Entwicklung des landlichen Raumes)

(@)V/ =S Austrian Electrotechnical Association (Osterreichischer Verband fiir
Elektrotechnik)

R&D....covvvviviiieeiie Research and development

RE .., Renewable energy

RES(-H/-E/-T)...cccce..... Renewable energy sources (for heat/electricity/transport)

RON .o Research Octane Number; a measure of the performance of a
motor/aviation fuel

SRES....cccviieveeee Special Report on Emissions Scenarios (see (IPCC 2006)

UFG...ooo i, Environmental measures support act (Umweltférderungsgesetz)

VAT ., Value added tax

WBF ..o Housing support (Wohnbauférderung)
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