Biomass in Austria
& European Policies

M. Breiling

What is Biomas_s?

* Is a product from
photosynthesis

— Counted as annual
biomass per unit area

* Annual biomass varies
from year to year
— See tree rings on the
right
* And from place to place

— Particular conditions
vary
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What is Biomass according to EU
definition?

Biomass is derived from different types of organic matter:

energy plants (oilseeds, plants containing sugar) and
forestry, agricultural or urban waste including wood and
household waste. Biomass can be used for heating, for
producing electricity and for transport biofuels.

Source : European Comission 2008, Renewables make the difference

Presentation has four parts

e Biomass and Land Use (Producer perspective)
— Explanation on biomass and factors of influence
e Biomass and Customers (Consumer perspective)
— Austrian biomass policy
— Benefits of biomass use as promoted by Austrian biomass
association
* How important can biomass become? (Energy
perspective)
— Future role of biomass in European and global energy and
resource demand
* Biomass and its role in climate change and
global/regional environment
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Biomass interaction in four
interconnected fields
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Part 1: Biomass and Land Use
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Biomass and Land Use

* In many European countries decline of agriculture
— More food is imported
— Agricultural work does not provide sufficient income
* Forestry has longer time scales than agriculture
— Less annual work and less annual income
— Even forest management is getting less intensive
* New land use energy forest emerged

— In between agriculture and forestry
¢ After 10 years of growth, forest is harvested
e Combines element of agriculture and forestry

What is biomass from land use point
of view

* Unmanaged wilderness

— Increase in developed countries when previous forest or
agricultural land is no longer used

— Connected to decline in working population of primary sector
— From economic viewpoint understandable
— Impairs a lot of risks to the provision of known services
* Marginal unused land became an important issue in most
OECD countries
— Biomass and bio-energy became an answer to this problem
* assumingly solve the problem and put it into a favorable light
e If transport from remote areas is considered biomass is less
favorable energy alternative
— Did not find studies to cite this
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Variations of biomass in altitude:
Jugoviz observation 1908

* Growth of pinus cembra

Stand alone fertilized 1080m (1)

Stand alone stormfree 1650m (2)

In mixed forest stand 1350m (3)

Stand exposed to storm in group 1650m (4)

Stand exposed to storm alone 1650m (5)

Stand exposed to storm close to timberline 1900m (6)

Ba

J. Liebig 1855 defined factors of
minimum

sic conditions at a location
Water
Sunshine/Temperature
Topology/Relief/Exposure to Weather
Soils
Minerals

One factor is always in minimum and limits the production of
biomass

Perhaps even two or more factors limit biomass growth

Land improvement is possible by inputs compensating the deficiencies
¢ [rrigation against water scarcity
¢ Fertilizer against lacking minerals
¢ Wind protection fences to protect against erosion
¢ Others
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Available inputs to increase biomass

e Contributed resources in agriculture and

forestry

— Imported natural resources
* Fertilizers
* Pestizides
* Energy

— Human resources

* Working hours available in agriculture

* InJapan the labor input is less than 10% of what was
usual 40 years ago

Biomass also expresses low value
products of agriculture and forestry

* Previously term biomass was not used
— Everything was used as no imports were possible
* No “mass” remained
— Quality aspects of cultivars are not an issue here
* Alot of waste is turned into a positive product
— Avoiding waste should be better

— The energy used to produce the organic waste cannot be
regained by producing energy from waste

— Studies to quantify this are needed
* Life Cycle Assessment LCA and Life Cycle Impact
Assessment LCIA are well developed tools.
— Alternatives to biomass use have to be regarded simultanously
— Learn about resource performance of other options
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Part 2: Customers, examples from
Austria

CUSTOMERS

BIOMASS food

Energy
Materials
Ecosystem-Services
&

Life Style Change

Biomass and Customers (i)

¢ Biomass and Customers

* In rich countries oversupply of food
— Some 50% of food produced will become waste
— Food waste can be used as biogas and bio-liquids

— Large portion of food is imported and does not relate
to own land use

* There is limited supply of energy
— Demand of energy sector is further growing

— Food waste energy content can compensate for a
certain — however limited — amount
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Recycled food waste in Bruck

Biomass and Customers (ii)

* Materials
— Wood is a building and storage material
— Tatami mats and other rice residual products
— In general biomass products have an image of “healthy”
* Ecosystem services
— High demand of biomass helps also other purposes
¢ Better land management
* Water purification
* Soil erosion protection
* Less flood risk
— Biomass rich areas can hold water longer in landscape
* Intensification of organic processes and microbial life
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Biomass is supposed to....

Create jobs in rural are

Biomasse

Can protect from furt

Is infinitely renewable : echafft Arbeiteplitze

: schitzt das Klima

:: wachst endlos nach

= 0=t Energieprobleme
:: kommt aus Osterreich
= starkt die Regionen

Can solve energy prob

Comes from Austria

Strengthens regional ¢

Opens export opportu

:: offnet Exportchancen

Source: www.biomasseverband.at

Create jobs in rural areas (i)

* The forest area is growing in Austria
— Forest contains most biomass per ha
— Grows at the expense of marginal agricultural land
— In remote areas forestation is perhaps not profitable

Protectiv  settleme

* Maximum biomass production e Ton

Other 3%
Water 10%

— Mixture between agriculture and forestry
— Biomass harvested after 10 years

 Special arrangement of forest plantation
¢ Less labor than in agriculture
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Create jobs in rural areas (ii)

e Dialogue within region
— Cities use their surroundings again more
intensively

— Rural areas become to some extend reintegrated
via energy policy

— No competition with the competitive food
production market

— Shares in biomass business are not yet balanced
out

Create jobs in rural areas (iii)

* New fields of technology opened

— Biomass electricity plant for some 100,000 people
operates in Vienna since 2006

— Distance heating systems based on biomass is used for
some 25,000 people

— Majority of installations are small scale biomass units
for schools, public buildings and villages with 100 to
1000 inhabitants

* Financial support has to be available
— to be competitive to other energy sources

12/3/2009
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Biomass can protect from further
climate change ?

e EU Directive on Energy End-use Efficiency and
Energy Services

— National Energy Efficiency Action Plans
* obligation to make national energy efficiency action
plans.
* The first plans were due by the end of June 2007
* How the countries will realize a 9% reduction in final

energy consumption until 20167
— http://www.inforse.dk/europe/Vision2050.htm

Biomass can protect from further
climate change: RES Initiative

* In 2010 Austria is supposed to get 24% of all
energy from renewable
— Biomass is one out of five major sources for
renewable energy systems (RES)
* Wind
e Geothermal
 Solar
* Photovoltaic
* In 2040 Austria should supply 34% of energy
from renewable

12/3/2009
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Biomass can protect from further
climate change

* Inrural areas it was the main energy source.
— Could again become the main energy source
— Fuel wood is consumed close to the place where it
was growing
* In cities the use of biomass has to remain limited
at current consumption levels

— Vienna has the largest biomass plant that can
however only contribute to 5% of the needed energy
— Problem with supply of cheap wood
e Comes today from Slovakia and Hungary
e Additional transport costs

Biomass is infinitely renewable?

* Globally, we have a reduction of biomass

— Deforestation processes are considered to be
responsible for climate change with 18%

— CO2 stored in forests gets released after cutting

— Avoiding further deforestation globally is more
productive than afforest land in Austria

— From local point of view, potential for more biomass
can be used

— There is already today a shortage of affordable
(cheap) biomass in Austria -> limits the use of biomass

12/3/2009
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Example A: The Biomass Electricity
Plant Vienna

Biomass Electricity Plant Vienna

i
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Inside Biomass Electricity Plant Vienna

Example B: Energiepark Bruck (zero
emission village)

¢ |n Bruck efforts were done to demonstrate
zero emissions

— Regardless the costs
¢ Support from provincial government of Lower Austria
* Several research projects are centered in Bruck
— More than 5000 inhabitants have negative CO2
balance
¢ Use of renewable energy technics at maximum

— Biomass is just one option out of several
— Is embedded in overall concept

* Wind electricity generation and export of energy

¢ Cooperation with leading universities TU Wien and
BOKU

12/3/2009
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Example B: Energiepark Bruck
(Biomass heating plant)

Biomasse Fernwérme Bruck an der Leitha

Der Mensch versucht seit langem, die Sonnenwarme des Sommers fiir kahe Winternachte zu
speichem. Der Einsatz von Holz macht das maglichl Holz ist bei der Verbrennung COZ-netral,
d.h. es wird nur soviel CO2 abgegeben, wie wahrend des Wachstums eines Baumes wieder
gebunden wird

Bio-MassE ()
FERNWARME

BLFW - Fernwarme Bruck an der L eitha GmbH

Aus Grinden des Urmweltschutzes sowie zur Veringerung der Abhngigkeit von fossilen
Rohstoffen wurde das Biomasse Femheizwerk Bruck an der Leitha van engagierten Landwiren
aus der Region in Kooperation mit der EVN AG erichet. Die Inbefrisbnahme erfalyte im Oktober

Versorgt werden neben privaten Haushalten vor allern zentrale offentliche Gebaude. Ein
Grundsatzbeschiuss der Stadtgemeinde BruckiLeitha stelt sicher, dass auch zukinfiig alle
offentliche Gebaude sowie neue Siedlungsgebiete entlang der Femwarme-Leitung an die
Biomasse-F emwarme angeschlos sen werden

Das Biomasse Femheizwerk versargt derzeit 173 aller Haushalte von BruckiLeitha

Investitionsvalumen rd. €7 Mio (ncl. Netzerweiterung)

Biomassekessel 1: 4500 KW
Heizzentrale Biomassekessel 2: 1.500 ki
Gaskessel (Ausfallreserve): 4,000 kW

Leitungsnetz Lange im Endausbau; ca. 9 km

Waldhackgut und Strauchschnitt aus der
Brennstoff Region, sowie Rinde und
Sagensbenprodukte

Brennstofffager 5.000 i3

Elnm;ss:j;r;]s:utz ca. 6.000 to pro Jahr
rd. 800 Haushalte (das entspricht 1/3 des

Hunden Warmebedarfes aller Brucker Haushalte)

Biomass heating plant Bruck

12/3/2009

15



Zero emission village Bruck

Biomass widely from own forest

Important is that biomass comes from
Local sources

12/3/2009
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Conclusion Austria

e Several advanced biomass demonstration
projects available
— Biomass already gained higher prestige

e System solution for biomass in Austria alone is
difficult to obtain

e Austria gained know how as an early investor
— Is now able to sell know how to other countries

— Developed technologies for efficient biomass
combustion

Part 3: Biomass and Energy

BIOMASS

ENERGY

Bioliquid

FFFFF
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Biomass and Energy

* Is still an emerging field

— Biomass, bioliquids and biogas need separate
technologies
e Large efficiency gains can be expected

— New technologies to fit
* Biomass combustion
— Heat generation usually tailored for demand structure of village,
city
* Biomass conversion
— Electricity, see Vienna biomass power plant
— Fuels, here biomass is not yet used, but in principle possible
— Innovative technologies split wood cellulose into sugar
» Energy is reconverted to food (for animals at current stage)

Europe has 7% share in renewables

Renewables

Solid fuels
Nuclear
Gas € ¢ Qil

Source: Eurostat 2008, in Europe”s Energy Position Present and Future, 2008

12/3/2009
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Europe aims 20% renewables by 2020

Renewable energies are set to produce increasing amounts of electricity over
coming years — with projections showing that renewable electricity output could
roughly triple between 2004 and 2020.

3500000
3000 000 Biofuels

Heat pumps

Solar thermal heating and hot wate
2500000

2000000

1500000

1000000

500000

Source: Green-X Model from Fraunhofer Institute and EEG
*Gigawatt-hour per year

Solid biomass heating inon-grid)

Geothermal heat (grid)

Biowaste heating (grid)
Salid biomass heating igrid)
Biogas heating (grid)

Wind effshore

Wind onshore

Tide & wave

Solar thermal electricity
Phatovaltaics

Hydro small-scale

: : Hydro large-seale

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 MW Geothermalelecoicny

Biowaste - electricity

Salid biomass - electricity

Biogas - electriity

Biomass became gradually less
important

200 years ago, all energy
consumed was biomass
— This share gradually
reduced to some 5%
today
Now there are different
problems
— There is not enough
biomass to satisfy energy
demands

— Technologies are not yet
ready for efficient

Blomass (Including Non-Commercial)

Percent

biomass use 1850 1900 1950 2000
— Harvesting requires large
|abor in put and Other Source: N. Nakicenovik, IIASA, TU Wien, R. Haas, TU Wien 2005

energy is still too cheap

12/3/2009
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Even other energy interest

Own Picture from IAEA head office Vienna UN-City

Expected growth of Renewable Energy
Systems (RES)

. Renewable Energy Supply, EU27
* Potential of RES |

— 4 x more in 2050 20,000

— Biomass 2x of 18,000
today 16,000
¢ Relatively 14.000
smaller as
compared to 12,000
others = 10.000
— Energy forest 5.000 |
ready to be co00
harvested in )
2020 4000
¢ Not yet ready 2,000
for use . [
* Programs 2000 2010 2020 2030 2040 2050

started recently

http://www.inforse.dk/ pe/pdfs/SEN62-visi ticle.pdf

20



Biomass can solve electricity
problems?

e Actually only
contribute
— To cut down fossil
and nuclear energy
uses
e Use 7% of agricultural =
land in Europe for
solid biomass -

* Additionally another o : i : |
70/ for |iquid biomass 2000 2010 2020 2030 2040 2050
(o]

Electricity Divided in Supply, EU-27

14,000

12,000

10,000

8,000

6,000

4,000

http://www.inforse.dk/europe/pdfs/SEN62-visionarticle.pdf

New EU Directives in favor of biomass

L 114/64 EN Official Journal of the European Union 27.4.2006

DIRECTIVE 2006/32/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 5 April 2006
on energy end-use efficiency and energy services and repealing Council Directive 93/76/EEC
{Text with EEA relevance)

12/3/2009
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Japanese text of EC Directive,
“Energy from renewable sources"

ECHESIIELT. BETEEFEIALE—] L3, BEATHGEERER
MeDIFLF—, 2FEY. . KB, 3, T7O0Y—7). BK BET
PIF—, Kh. A ATAR EIAMAR, TROLDEBHEHRABLUNAAHR
NEOIRINF—FFHT S,

ZITIZ7O4—2IILEY—) ElE, SRIZELTRORTRESL
HBIFNF—%2FWRTH, TMBMITILY—) I, BFENERORE TICHORE
THMENSIRILF—FFHRT 5, TBKIFILT—) (. hBAKOPIZH
ORETHBRSALITAF—FERT L., (HNAATR] L2 BE (Bt
HBEUBMMEMEZEST) . MESLVEBRLKERREFSTHEL zEEM
SOEMEROEEN. RENS L UCABDOEMAEERZES. 2oz
EESIU—EEENOENSRTRELTHT EBHT S, SAFTHREE, A
A BEFELBZARAAEL LTERASAEHIZ, "I TRAPREDOEDS
RO REG AN CERShEMBAIAT, RENASHICHETELZLOEE
[ 3 2

BEAHEEIALY—OFRIZOLWTOENSKBELNFET A, &5
B 2020 FI2HE 5T RLF—OBERHEFICHT SBETRERT LY
=Dz THEOFOBEAEARI AL -2 TOENSEBFIZLR
ELETHEICTEAETHS, ChoDBEHMNGERN BT, 2020 F£ORE
MEREOBRBEI LT —ERICHT 2BEAHARI AT —0LEL &
H 20D T FTEVIBEBE—HLTLA, EAOMBEIT, THLF—HF
EIFLF—EEEREL, BTL0ET 5.

Part 4: Biomass and Environment

ENVIRONMENT .
Land
Water
Nir BIOMASS
&
Climate Change

Water Management
Land improvement

12/3/2009

22



Biomass and Environment

* Climate change
— Biomass is CO2 effective

* Means of mitigation to climate change
— Some 18% of GHG effect due to land conversions and
depletion of CO2 stocks
* Economically important
— Instead of buying certificates from foreign countries

— Measures inside the country and due to multiplication effects
more income

Biomass is infinitely renewable?

World GHG Emissions Flow Chart
Sectar

* Only if we
stabilize total
energy
consumtion
— Efficiency

gains
— Less per

caput energy
use

Source, http://pdf.wri.org/world_greenhouse_gas_emissions_flowchart.pdf

12/3/2009
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Variations of biomass in latitude

e Correlates widely with climate zones

Tropical

Dry Moderat Contil Polar
ummmt I:}Semarid Elnedmﬁman Dmbcmﬁml Dmm Dhﬂ-p!manent(z
[ vopcal wetand ary [ Jaia [ umid sutropicai - [[TT] subarcsc [ Juscap
[ werine west cosst [ ragnianas

Walter Lieth schemes to assess

biomass in climate zones
e Walter and Lieth
Clmatc Types nd Exampies: mencmeonene.d€VElOpEd diagrams
s A useful to assess also
m m A  biomass

;:uu-us-;_nlw_-;mln-_u BNy =3 ,fQ
L1 51 5

winter rains

-temperate, humid
videad in Uruguary
Afri

g = ey

http://www.zoolex.org/walter.html|
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Biomass potential varies upon
conditions
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How much biomass can be used

* In case of a desert plant depicted

— Hardly anything can be used for
biomass production

* A certain percentage will be useful
biomass

* Biomass became attractive in
developed countries with declining
agriculture
— To alter request after timber

— As an alternative on former
agricultural soils

Wurzelsystem der Wistenpflanze Pi-
wranthos tortasus in dem Boden eines|
Trockentals der Agyptischen Wiiste.
Mach KAUSCH {aus WALTER 1964)

12/3/2009
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Other global and regional environment
issues

* Water management

— Biomass improves water holding capacity
* Slows run off processes
¢ Improves local climate by gradual release of water to atmosphere
* Purifies water

— Plant sewage treatment plant in remote areas
— Many applications

* Land improvement

— More biomass will be positive for greenhouse gas
reduction

— Better local climate by evapotranspiration of green leaves

Final Remarks

* In each of the four areas a lot of inside research has to
be undertaken

— trade offs are possible
— Optimizing in one field is not necessarily connected with
* Biomass is a policy driven subject

— Originally the domain of primary sector it became much
wider involving secondary and tertiary sectors

— Reflects the development in society and life styles
— Many interests are involved
e Economic circumstances decisive

— A shortage in food supply would reverse the trend away
from food towards biomass

12/3/2009
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