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1 Introduction
Austria is a small country loet in Central Europeith a population of 8.3 millionit borders both
Germany and the Czech Republic to the north, Slovakia and Hungary to the east, Slovenia and ltaly to
the south, and Switzerland and Liechtenstein to the west. Austria's terrain iy mghintainous due
to the presence of the Alps. Therefore the country is influenced by a temperate and alpine climate.
The territory of Austria covers 84.000 k&4 million ha) According to the Austn forest inventory
(1986/90) 39 million ha, nearly @ percent & Austria, is forest. drestry, sawmills and wooend pulp
and paperindustry therefore play a very important role in Austridhe overall utilisd agricultural
area is about 2 millionha. 1,375 million ha are crop land81million ha are grss land (half of it are
used extensively).

1.1 Greenhouse gas emissions and CQ reduction requirements
The Kyoto Protocol stipulates a reduction of greenhouse gases (GHGs)Erdpean Community
by around 8% against the levels of 1990 over the commitrperiod 2008;2012.Austriastarget is a
reduction in GHG of 13% below base year levels by-2002.

According to he 2009Report on Climate Change Mitigation in Aust(fachneider, 2009 2007
greenhouse gas emis®is in Austria amounted to 8&illion tonnes ofcarbon dioxideequivalents
(CQ equivalents),11,3% above thdevels of 1990. This meanmissions in 2007 were 1@ million
tonnes of C@equivalents above the annuahean value of the Kyoto target stipulated for 2@08
2012. When considering emissitrading as well as Joint Implementation and Clean Development
Mechanism(JI/CDM) projects and the afforestation/deforestation balance, the deviation fifzen
target isstill around 81 million tonnes of C{equivalents.

The main sourcesf GHG emissionisi 2007 were the sectors industry (290), transport (2B6%),
energy supply (19%) andenergy demand résidential and commercial) (1620). Inthe sectors
industry and energy supply around 80% of the emissions are causedabis participating in
emissiontrading.

The postKyoto goabf the EU is to reducgreenhouse gas emissiobhg 20% untiR020. This is what

the Member States agreed by adopting the climate and engagkage in December 2008. This
target value can be increased to 30%tHer industrid nations including the USA commit themselves

to similar reductionsand newly industrialising countries such as China and India also make adequate
contributions. Under the climate and energy package, Austria is expect&chteve a 16% reduction

of its enissions by 2020 (excluding emission tradifidpe base year is 2005.

1.2 Energy Supply and Demand
In the following basic data about the development of the energy system in Austria will be presented.
The data is referring to the energy balances of Statistissriati For more detailed information on
the status of the Austrian Energy System the reBMWFJ, 2009an be recommended. In table 1
data on the development of the overall energy balance for Austria is given. Because of the limited
local sources of &sil fuels Austria is largely dependent on imports of oil and gas.

L\www.statistik.at



Tablel Overall energy balance for Austria for the period 202007, in Petajolé (1015Joule); Source: Statistics Austrga
Energy Balances for Austria, 2009

Year 2000 2001 2002 2003 2004 2005 2006 2007
Indigenious primary 4125 416,1 428,3 430,4 433,8 420,1 440,1 458,9
production
Imports 925,7 982,1 1030,2 1127,1 11713 1238,5 1284,9 1246,1
Stock changes 9,0 38,5 0,3 -7,5 -6,6 -9,2 -28,9 -15,6
Exports 125,3 1451 142,6 158,8 189,6 202,9 232,2 268,4
Net Imports 800,4 837,0 887,5 968,4 981,7 1035,6 1052,7 977,7

Gross inland consumption 1221,9 1291,5 1316,1 1391,2 1408,9 1446,5 1463,9 1421,0

Final energy use 944 .4 998,7 1016,8 1076,4 1081,3 1106,3 1118,2 1082,6

In the next figure (fig. 1), the development and the structure of the gross inland consumption of
energy in Austria is presented. The gross inland consumption has increased from slightly above
MAnntW Ay GKS 06S3IAYyyAy3d 27T sharkK& bioenedy asi mofeaharmn H Mt \
doubled in that period of time to 213PJ in 2007.
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Fig 1 Development ofthe gross inland consumption of energy in Austria in Petajoule PJlS(JJOUIe); Source: Statistics
Austriag Energy Balances fakustria, 2009

With regards to the production of energy in Austria the development has been characterized by a
reduction in the share of coéthe production of lignite has been stopped in 20@8H an increase in

the share of renewable energy in the pabb to 20 yearsin 2007 323% of the gross inland
consumption of energy in Austrigere covered by indigenoysoduction(458.9PJ, see fig. 2).

Thanks to its favourable topographical position hydro power and bioenergy traditionally play an
important rolein the Austrian energy system. According BMWFJ, 2009 2007 the overall share
of renewable energy in thiocal energy production was 8% (8,2% hydro power, 48% other
renewable energy sources). The share of oil was 9%tenshare of natural gasas 146%.
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Fig 2 Development ofthe indigenous primary production of energy in Austria in Petajoule PJlilﬁ)uIe); Source:
Statistics Austrieg Energy Balances for Austria, 2009

As shown in figure 3 the production of renewableeeggy has increased from 217PJ in 1990 to 350PJ

in 2007. Energy from biomass and hydro power are the most important renewable energy sources in
Austria. Depending omprecipitation (snow and rain) and temperatures the annual production of
hydro power is raging between 11350PJ, with an average of about 131PJ. In 2007 about 130PJ
have been produced by hydro power. The overall share of bioenergy has increased strongly since
1990. This is primarily due to an increase in the production of biofuels (usepobbyicts of the saw

mill- and pulp and paper industry, biogas, liquid biofuels...).
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Fig3 Development of theindigenous production ofrenewableenergyin Austria in PetajoulePJ (1(55 Joule); Source:
Statistics Austriag Energy Balaces for Austria, 2009

Figure 4 shows the development of the distribution of the final energy use in the economic sectors.
In 2007 the distribution was as follows: industries and construction: 29%, transport: 38¥hecoial

and public services: 9,4%, thesidential sector: 24,3%, agriculture42y. Except for the agricultural
sector and the residential sector there have been increases in the use of energy in all other sectors
since 1990. The strongest increase, more than 80%, has been in the transpast. SEcis
development in the transport sector on the one hand originates from a steady increase in the car
occupancy rate and car travel in general and on the other hand is caused by increases in
transportation of goods and in air traffic.
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2 Policy

2.1 National targets and measures to stimulate RES
Due to the RES directivAustria 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 &HhiSsions in those
sectors which are not part of the ETS until 2020 by 16%. Moreover, of chvgr§itopean target of
10% RES share in the transport sector also holds for Austria. THetRIESt to be achieved by
Austria in 201@due to the REE directive from 2001i$ 78% of gross electricity consumption.

To reachthe 2020targets in June 200de 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”. The aim of this process is the development of a sustainable energy
system that guarantees the supply of energy services to private households and enterprises and at
the same time is fulfilling the EU 2020 targets. Energy supply security, environmental compatibility,
cost efficiency, energy efficiency, social compatip#ihd competitiveness are the framework

conditions for the work within this process.

The process "Energy Strategy Austria" now is supposed to come up with concrete measures for
fulfilling these targets. For this purpose, nine working groups have beenlissizd.

1) Renewable Energy

2) Hydro Power

3) Conventional energy generation

4) Grids (Transmission, distribution, storage)

5) Buildings

6) Households and service sector (without heating)
7) Energy intensive industry

8) Mobility

9) Incentives, Regulation, Financing, R&D

These workig groups are cooperating until autumn 2009 and three official meetings are scheduled
for each of them. After the results of these working groups are completed, a clearer picture about
technology specific and in particular bioenergy specific targets miglatvhilableUp to now, here is
only a preliminary study foa bioenergyaction plan(BMLFUW, 2006¥hich however has not been
adopted formally Latest in mid 2010 the national renewable action plan for Austria should be ready
including sector and technodly specific targets.

2.2 Research and development for renewables
With regard to energy R&D funding in Austria, there have been improvements and Austria has
af AIKGt & AYONBIFASR AGA TFTdzyRAY3I Ay NBOSYid mSI NAO®
Ay GKS a! dZAGNALFY 9y SNH& wSaSkNOK YR 9ySNH& ¢SOK
this document were to promote sustainable development, to boost existing strength, to engage in
European energy R&D activities and to focus on resulented programmes. A strategy process
Ottt SR aSunpné gl a €I dzy OKSR -tersh stratagy for AgskidnkK G KS | AY
research on energy technologies. Based on this strategy the government has developed different
programmes for the energy secttw support R&D in renewable energy and energy efficiency and for



YIEN] S RSY2YyaidNIGA2Y YR RSLI 28YSyidod ¢KS LINRINIY
with a budget of 20 million Euros with the aim to support hgglality technology R&D projects.

In the report(Indinger, et al., 2009here is a detailed overview abouitdza G NA | Q& Llzot A O SE
for energy related research and developmelnt the following there is given an excerpt of this report
(the executive summary) with the most importatata.

Accordingtothisrepori HnanT ! dzZAGNAF Q& Lzt AO SELISYRAGdzNBa 7
development were31.886.023 Euro. Compared to 2006 this means a decrease of 2A&%i.two

thirds of this amount (67,3 %) [2006: 72,9 %] was suppligidgovernment (state, federal) and

Fdzy RAy3 2NHIYAAlI A2yad |1 26SASNI oHIT 2 @OHANANCY HTZ
universities, colleges of higher education and research institutions, which are (partly) publicly

financed.

The expendituresfdederal ministries amount 11.784.740 Euro, lead by the Federal Ministry of
Transport, Innovation and Technology with 58,5 % [2006: 82,0 %], followed by the Federal Ministry
of Agriculture, Forestry, Environment and Water Management with 20,8 % [200%]&aAd the

Ministry of Economy and Labour 16,6 % [2006: 8,5 %].

Universities spent 6.615.374 Euro [2006: 7.144.127 Euro], lead by Vienna and Graz University of
Technology.

Federal provinces (Lander) spent 4.429.318 Euro [2006: 2.980.568 Euro]. Viertha prasince
with the highest expenditures 56,1 % [2006: 10,4 %], followed by the province of Upper Austria (23,3
%) [2006: 28,4 %]. Styria has been removed from its leading position with 7,0 % [2006: 36,5 %].

¢KS Y2aild AYLRNIIYy(l TAEE REA BB ND2 4By S D EneihySo Sy 5 NY
O2yaSNBIGA2Yyé¢ | Y2dzyGAy3a dzLd G2 HNnImM 2 QHANCY HOZIC

About 60 % [2006: 56 %] of the budget was spent for applied research, the share of experimental
development was 24 % [2006: 33 %]. 16 % [2006: 11 %] wasfep basic researcth78 energy
R&D projects in 2007 were identified and analysed [2006: 560].

2.3 Green electricity
The EU Directive 2001/77/EC establishes targets for increasing the proportion of electricity
generated from renewable energy sources. Taget for Austria is an increase in the share of
renewableelectricityfrom 70% to 78%.

The promotion of green electricity is regulated etGreen Electricity Aeind the associated orders
(BGBL I Nr 149/2002 idF. BGBL | Nr 44/2@08)ederal level iPAustria. A feedin tariff system
(purchase obligation, guaranteed tariff height & lengitthe main instrument to develop renewable
electricity in Austria.

The following table gives an overview on the feedariffs system in 2009.
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Errichilung nach 2007
Vertragsabschluss

Tabelle 1: Einspeisetarite 2000

o]

Ermichiung nach 2007
h‘artrngsabammaa

2003 2008
{15 Jahr2) (16 Jahra)
504 823
4,56 4,99
79 4,15
342 382
3,29 378

More details on he promotion of green electricity can be found on the homepage of the Austrian
energy regulator (www €ontrol.at).

2.4 Promotion schemes for RES-Heat in Austria

Promotion of solar thermal, heat pumps and biomass heating systems for resiceppiances is
strongly based on investment subsidies. Since timaynlybelong to theauthority of the province

governments, nine different schemes exist. Natigmalicies only exist for large scale plants (e.g.

biomass district heating, commercalants).

Within all povinces, traditionally quite substantial subsidisation schemesefgidential building
construction (and more recently also for renovation) exist. THe€2K S Y S &

AAYyOS

represented the main promotion system for supporting ganstruction of newesidential

dwellings. Originally, no energy specific standavdse required for receiving these subsidies.

iKS

Mopp .



However, within the last years, sevepbvinces transformed these systems in promotion schemes
for higher thermaluality of building shells agell 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 subsidiisSdrsystems and
subsidies for residential buildirgpnstruction) clearly represeriie main promotion scheme for RES
H systems in Austria.

Besides financial incentives there is a number of awareness campaigns and fpadgraammes
from regional energy agencies as well as the federal governmentife.d.K 2 f T YSNNY Sé¢ F2 NJ 6
FYR Gaz2ftlFNYsNNYSe FT2NAZI GKNBOIKSRENIF YBFSOKRAYATKSE F

2.4.1 Subsidies for biomass systems
{AYyOS (GKS o0S3aAyyAy3ad 2F GKS ynQa oFFUSNI GKS asSozy
bioenergymainly 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 standa

With respect to biomass heating systems, investment subsidies are granted inpeveiryce but

their amounts and conditions are different. In Carinthia and Vorarlldfesggd amounts are paid out,
whereas in other provinces, such as Burgenlan8tgia, the subsidies account for certain
proportions of the total investment costs. some provinces there are also additional requirements
and restrictions and thus, @omparison between the different support schemes is not
straightforward.

Tir] | ——— Tirol
Vorarlberg ﬁ Vorarlberg

Carinthia ﬁ_.—| Carinthia
Styria * Styria
Salzbury | —— Salzburg
Upper Austria ﬁ—« Upper Austria
Burgenland — Burgenland
Lower Austria __ Lower Austria
Vienna _E Vienna

0 1.000 2.000 3.000 4.000 5.000 0 S 10 15 20 25 30 35 40
€ % of the total investment costs

o Pellet m Wood chips m Log wood 1 Pellet m Wood chips m Log wood
a) b)
FigsLy @SatYSy il &adoaiRASE T2NJ R2YSAaGAO 0A2%YahdGoftheSdtali Ay 3 a8aidSy.
investment costs (b); Source: Haas, Havlickova, Kalt, Knapek, Kranzl, Weger 2005
In some regions, municipalities also grant subsidies for domigisticassfired heating systems and
there are also support schemes for the installation of sreedlledistrict and local heating systems in
some provinces (e.g. Styria, Upper Aus@@arinthia). Biomaskred combined heat and power
systems and heating stems foragricultural purposes are subsidised both at federal and provincial
level.

% The investmensubsidy in Vienna is between 33 and 51% of the total investment costs,
depending on the emissions of the heating sy



Austria has been very successful in recent years in developing sustainable energy technologies like

solar water heating and biomass heating technologies. One reasoni¢dsttihe promotion of the

use of renewable energy with subsidi@$e following figure illustrates the dynamic development of

investment subsidies fafomestic biomass heating systems in Austrian provinces in recent years. In

1998, investment subsidies we granted only in Burgenland, Upper Austria, Carinthia and
Vorarlberg. There were no direct subsidies in the other provinces but the instaltstiogw heating
systems was supported by the granting of soft loans. In the folloyéags, direct investment
subsidies were introduced in all provinces and in moshem 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 lovemission systems. Agesult worldclass technologies have been
developed in Austria that have turned into exporting industrlasl998, about..900 wood chip and
1.300 pellet heating systems had been installed in Ausi@cording tdFurtner, et al., 2009, 2008
the number had risen to 400 and 11.100 respectively.
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Fig6 Development of investment grants for smadicale biomass boilers in the Austrian provinces; Source: EEG

2.4.2 Subsidies for solar thermal systems
In general, the provincial subsidie$ SNIi SR RdzNA y 3 G KS ™ dydori@githel y R

MPpPn Qad w2dzaAKE e aLISH1Ay3ar G§KS theh@Systerasinthey @S

range of 20%10% of investment costs (depending on the sizthe installation, the type of colleot
FYyR (el 2F aeaitSvipT80ad80TaRIob8ENT KBE (GRA X
solar systems).

2.4.3 Subsidies for heat pumps
For heat pumps investment subsidies are in the range o+30% of investmentosts (depending on
the type heat sotce, coefficient of performance etc). Moreovéoy heat pumps several electricity
utilities provide additional incentives likevestment subsidies or/and reduced electricity tariffs.

2.5 Biofuels
The following information about biofuels is taken from the 2eNBiofu@lsin the transport sector in

I dza G NJ (Wintern2008)hat is published annually by the Austrieaderal Environmental
Agency

au
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The Directive 2003/30/EC on the promotion of the use of biofuels or other renewableduels
transport (the Biofiels Directiveyvas transposed into Austrian national law by an amendment to the
FuelOrder (Kraftstoffverordnung) in November 2004. Since 1 October 2005, in accomliimce
Austrian legislation, those subject to the substitution requirement have hahsare that biofuels
replace 25% (energy content basis) of all petrol and diesel fpksed on the market. This increake
to 4,3% onl October 2007 and to 5% onl October 2008.

Topromote the use of biofuels in the transport sectates of duty are lwer for fossil fuels that are
blended with biofuels compared to fossil fuels without blendiBg.Decision of the National Council
of 24 April 2007 the 1995 Mineral Oil Duty Adineraldlsteuergesetz) (BGBI. No 630/1994), as last
amended by Federal Act BGINo 180/2004), was amended by means of the 2007 Finance Act
(BudgetbegleitgesetBBG 2007). Ehfollowing rates of duty per QOO litresare currently valid

Table2 Rates of duty for fossil fuels and biofuels in Austria; $cet (Winter, 2008)

Fuel type Specification rate of duty per 1 000 litres

Petrol containing at least 44 | of biogenic substances and with a sulphur 4492
content of no more than 10 mg/kg
Other 475

Diesel containing at least 44 | of biogenic substaraed with a sulphur

content of no more than 10 mg/kg s4t

other 375

Pure biofuels completely exempt from mineral oil duty ou




3 Domestic biomass resources
The basic requirement for the production of biomass is land. In Austria about 7,5mio ha (~9@% of t
area)are theoreticallyavailable for agriculture and forestry. In fact about 3,17mio ha were
agricultural land and 3,34mio ha were used for forestry in 2Q08mio ha of the agricultural land
arearable land the rest is grassland.

Assessments of biass potentials are numerous and the results vary widely (Redenmaier, et

al., 2008¥or example)Basically, there are different concepts of potentials (like theoretical, technical
or environmentally compatible potentiald)sually potentials in liteture are qualified according to
these definitions. Yet methodological approaches, assumptionsanstraints of potential
assessments differ from study to study, and therefore results are often not directly comparable.
According taKaltschmitt, et al.2000)the theoretical annual potential dfiomass in Austria is

3.300PJ.

Given that the theoretical biomass potential is subject to several restrictienwill refer to the
realisablebiomass potentia{the part of the energy that can be exploitéakinginto account various
barriers and diffusion restrictions) that can be implemented sustainably in the following paragraphs
We therefore correspond t@Haas, et al., 2008)hich gives a very detailed and complete overview
about the Austrian bioenergy potéals. Figure 7 gives an overview of the results of the dynamic
biomass potential assessment of this study. The historic utilization (2005) is also depicted.
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Fig7 Overview of the biomass resource potentials in Austria and the higtautilization in 2005; SourcgHaas, et al.,
2008)
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dust ard waste liquor of the paper industry). In 2005 about 82PJ of forest biohaagsbeen used

for energy consumptiorOn the short term, a further increase in the use of forest biomass can be
expected. However, according (blaas, et al., 2008)e additionaly available potential of forest

biomass and wood residues is quite limited when it is presumed that the domestic raw material
supply of the wood processing industries (especially the paper, pulp and board industry) should not
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be put at risk. Therefore thennual potential for energy from forest biomass could be in the range of
84-118PJ up to 2050.

Agricultural biomass (including agricultural residues and wastes) has only been utilized scarcely in the
past (about 6PJ in 2005) but represents a very big g@teiGiven that structural changes of the
agricultural sector and a mobilization of the agricultural biomass resources are about to happen,
agricultural biomass could even become the most important fraction. The Austrian annual potential
for agriculturalbiomass is given in a range of 1826PJ up to 2050.

For the dynamic potential assessmen(lifaas, et al., 200&) special focus was put on the different
influencing factors for the availability of biomass resources, such as the future development of the
wood processing industries or livestock breeding in Austria or the availability of arable land for
bioenergy production. By assuming different developments for these influencing factors, probable
ranges for the potentials have been assessed. These rangedsa included in Figure 7. For wood
processing residues the estimated annual biomass potential ranges frek@%H%J, depending

strongly on the development of the wood processing industries and for waste wood and other
biogenous wastes the range could ®4¢9PJ up to 2050.

Alltogether, according t¢Haas, et al., 200&8ye annual biomass potential in Austria could be in a
range of 33470PJ in 2050.



4 Current and expected future energy use of biomass in Austria
With a share of more than 1% in the total pimary energy consumption, biomass currently plays an
important role in the Austrian energy supply. Until the end of th& 2éntury, the energetic use of
biomass was limited to heat generation. But in recent years it has also become increasingly
important for power generatn and in the transport sector.

In the electricity sector, the implementation of feéul tariffs in the Austrian Renewable Energy Act

of 2002 resulted in the enhanced use of biomass for combined heat and power generation. However,
after an amendment to the Renewable Energy Act was passed in 2006, the deplagananto a

halt.

In the transport sector, according to the European biofuel directive an obligatory quota for biofuels
was introduced. However, according to the implementationhaf directive in Austriathe target of
5,75% of biofuels in the total transport fuel consumption has to be reached by the end of 2008.
Hence, the Austrian regulation is clearly more ambitious than thditgldtive (which specifies this
target for theendof 2010).

The data and figures that are given in the following part of this chapter are taken of a study on
strategies to develop and enhance the use of bioenergy in Austria up to(Pl2é3, et al., 20087 his
study was finished in 2008. The followingufie 8 gives an overview on the developmeht

bioenergy in Austria andshort-term outlook until 20101t shows that the use of bioenergy has been
increased from 95PJ in 1980 to more than 170PJ in Z08¥ outlook to the year 2010 is based on
recent trends as well as data on planned and approved bioenergy plants.
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Fig 8 Historic development of bioenergy in Austria and shedrm outlook until 2010. Sources: -Eontrol 2008,
Austropapier 2008, Haneder et al. 2008, Statistik AustBagtreibstoff-Institut, Primes 2006, EEG

4.1 Forest biomass and industrial wood processing residues
Forest biomass (fuelwood and wood chips) is widely used for heating in Austria. Depending on the
duration of the heating period the demand for fuel wood iaging between 670PJ . Additionally



industrial biomass, e.gawmill byproducts(wood shavings, wood chips, bark and other wastes) and
residues of the pulp and paper industry (black liquor) are playing an important role in forest biomass
energy consurtion. In 2004 about 31PJ of sawmilkpgoducts and 24PJ of black liqguor have been
used for energy purposes.

The amount of savmill by-products is to a great extent correlating with the demand for sawood.
Moreover sawmill by-products can either be uskfor the production of other products (e.g. paper,
particle boards...) or energetically (e.g. pellets, briquettes). Because of this severe competition with
regards to potentials of woody biomass it is necessary to have a closer look on the overall wood
processing industry.

According tqMoser, 2008)he most important wood processdm Austriais the sawmill industry.

Sawn wood is mainkgxported and the demand for sawn wood in Italy, USA, Japan and Levant

(countries2 ¥ G KS 91 a0 aSRANSNNEZYNDSE0 Mya GKS HONASINI A Y R
much round timber is cut, and this quantity then determines hmany sawmill residues (wood chips

and shavings) are produced and thus availalsiehe market. Sawmill residues are important raw

materialsfor the paper industrnand particle board industry. In the paper industry, the ratio between

pulpwood (timberdirect from the forest) and sawmill residues is 1:1. In the particle board indiistry

is 1:25.

Output figures in the sawmill industry, the paite board industry and the paper industmgve shown
a rising tendencidill the beginning of the global financial crisis has the demand fdine raw
material timber and sawmill residues.

The demand for timber for energy recovdrgs also increased. Biass firing installations have been
established irthe timber and wood processing industry as well as to provide heat and electoicity
final consumption, a trend which has caused contention between materiakaacyy recovery,
especially over assortménof shavings from saw mills (wopdllet production) and wood chips.

Since 2008 as a consequence of the global financial crisis there has been a reduction in the demand
for sawn wood and other wood products with higher value.

The following figure (fig.)J3hows biomass potentials for different scenarios of the Austrian wood
processingndustry (see Haas et al 2008).

Ly (KS & o dcensrio &isssiediiat there is steadygrowth in the saw mill industry
whereasin the same timehere is a dropri the production of pulp and paper and particle boards.
This could happen under the following basic conditions: a stronger promotion of bioenergy and
higher prices for energyThis scenario would be ideal for the development of bioeng@agntials
becausehen a greater amount of sawmill fgroducts would be available for the gutuction of
bioenergy productsin this scenario the overall annual potential fordst biomass and industrial
wood processing residuesuld reach 230PJ in Austria.

CKS GAYRWEA INBSY I NA2 RSAONAROSE || aAldd GA2ysS gKSNB
face a deline of the marketTo give an exampldis situation could occuttue to a decline of the

whole economy (the situation right now) because of stronger competion from eastern

European countriedn this case the annual potential farest biomass and industrial wood

processing residuasould increase to more than 190PJ in Austria.
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wood processing industry. This would result in a slight increase (across all products) in the annual
potential for forest biomass and industrial wood processing residaegbout 175PJ.

2 AGK &Ay Rdza i NBdrawhwitta consider@ifieyincratkedin all the sectors of the wood
processing industryDue to this assumption there would be a decrease in the available potential of
fuel wood and wood chips. In the same time there would be an increase in the available potential of
bark and black liquotn this scenario the overall annualteatial would be comparable tthe one
FTNRY (KB 6 isgeradm
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Fig9 Realisable biomass potentials in different scenarims the Austrian wood processing dustry; Source(Haas, et al.,
2008) EEG

4.2 Agricultural biomass
According taHaas, et al., 200&he acreage for the production of energy crops was assumed to be
50.000ha in 2006. The biggest pafthis area has been used to produce maize silage for the
production of biogs and to produceilseeds for the production of vegetkboiland biodiesel. Other
agricultural bioenergy products like miscanthus, short rotaion copgntestraw are of no
sigrificance up to now. Nevertheless, this could change in the near future.

With the launching of the bioethanol plant in Pischelsdorf in 2007 (see chapter 6.2.2 and 7.2.5) the
acreage for the production of energy crops more than doubled. For the producti2f000m3 of
ethand an additional 65.0000.000haare required.

The following graplffig. 10) shows threscenario®f (Haas, et al., 2008hat draw a picture ofthe
possible developmentf realisable agricultural biomasstentials for energy in Austria with regards
to different basic conditiondn this potential assessmenthe possible increase in yields, the
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development of livestock, the use ofdpyoducts and otheassumptiondave beertaken into
account.
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Fig10Realisable agricultural biomass potentials in different scenarios for the Austrian agriculture; So(iaas, et al.,
2008) EEG

This potential assessment shows that on the short term in the best case ticalagal bioenergy
potential could be expanded to 100PJ per yddnerefore it would be required, that about 10% of
the acreage were used for the production of energy crops.

In these scenarios it is assumed that there is an average increase in theofietasgy crops of one
percent per year from 2010 to 2030 and 0,5% from 2030 to 2050. Furthermore it is assumed that
there is a transition from first generation biofuels like biodiesel and conventional ethanol to second

generation biofuels.

Presuming tht 30% of the overall acreage would be used for the production of energy ¢haps,
long term annual potential of agricultural bioenergy products could be more than 20@B3Q In
the development of these scenariagstrictions with regards to thautrient cycleand crop rotation

have been incorporated.



5 Current biomass users
In this chapter there will be given a qualitative and quantitative overview of the users of energy from
biomass in Austria. Therefore data on heating with biomass, theyatazh of electricity and the
production of liquid biofuels will be presented.

The following graph shows the development of the primary energy consumption of bi@ndtse
share of biomass on total gross energy consumpiticAustria.
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Figl1 Development of primary energy consumption biomass and share of biomass on total gross energy consumption in
Austria; Source: Statistik Austria, EEG

It shows that residential heating up to now is the most important consumer of biomass. At the
moment Statistics Austria is revalidating the figures on the decrease in the residential heating sector.
Probably, due to this process this data will be adjusted upwards in the next publichtios

Austrian energy balance.

5.1 Heating with biomass
Most (56% of commercially used forestgse owned by small scale (<200ha) owners, most of them
farmers. Because of this division in the property of forests there a lot of households that have access
to fuelwood. Thereforeand because of the good availability odedy biomassAustria has a long
tradition in heating with biomass.

5.1.1 Domestic heating
Up to 1970 single stoves were dominating domestic heating in Audsiahown irFFig 12, which
showsthe development of the number of dwellings with biomass heating istiay from 1970
onward single stovesvere increasinglgubstituted withmoderncentral heating systems. After a
phase of a decrease in the overall number of dwellings with biomass heating from 1972 to 1978



there wasa strong increase in the number of diwegs with central heating, especially afteeth

second oil crisis in 1979/8h 1988 about 21% of all dwellinggre heated with biomass.

Afterwards, when oiprices were falling again, the number of dwellings heated by biomass decreased
significantlyfromi KS 06 S3 A y y A yTHeredvds a fiekdSto autqnipie@asyto-use and
comfortable oil, gas and district heating.
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Fig12 Development of the number of dwellings with biomass heating in Austria from 1970 to 2004; Sourcestiat
Austria, EEG

While the number of sales of smaitale biomass boilers fired with log wood or wood chips remained
static199007, sales of pellet boilersose considerably (see Fig.)13
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Fig13 Development of the number of yedy installed biomass boilers in Austria; Source: NO LWK, EEG



After years of rapid growth the Austrian pellet boiler market pegia 2006. In 2007 therevasa
collapse in pellet boiler salewith 10500 pellet boilers sold in 20G@®mpared to only 400in 2007
(see Fig. 18 This drop in pellet boiler sales happened because ofatieting pellet prices in winter
2005/06. The reasons for this development are described in det@radley, et al., 2009)

5.1.2 District heating
District heating had its breéikK N2 dzZ3 K Ay { KS ivAuftria.fup to thébedinKigy ofv oy n Q &
GKS mMoppnQa GKSNB KIFI@S 6SSy KAIK lyydzf INBgOGK NI
investment grang of the provinces and of thministry of agricultureln the last years thexpansion
of district heating was slowing down. Nevertheless, in 2007 the overall primary energy demand for
district heating with biomass was slightly above 10PJ.

Fig14 Development of district heating with biomass in Austria; Scoe: (Haneder, et al., 2008 EEG

5.1.3 Commerce and industry
In commerce and industry there are three relevant users of bioenergy: the sawmill industry, the pulp
and paper industry and the particle board industry. In 2006 the overall primary energy input of
biomass in these sectors has been more than 50PJ. More than 50% of the biomass used has been
black liqguor andewage sludgeanother big part has been wood chips and a minor part has been
bark. The future development in these sectors will strongly depenthemlemand and the
competition for these feedstocks in the future.






















































