£l

ADAPTATION and MITIGATION — an
INTEGRATED
CLIMATE POLICY APPROACH

Mitigation Scan Upper Austria
6./7. September 2006
Report

PROJECT PART-FINANCED MNorth East South West

BY THE EUROPEAN UNION - INTERREG lIC




AMICA - Mitigation Scan Upper Austria

Content of the chapters and responsibilities
(Responsible for the Report of the Upper Austria Climate Scan: Norbert Rainer)

1. Status quo in regional CO2-reduction (Andreas Drack, Upper Austrian
Academy for the Environment and the Nature)

2. Description of activities in Upper Austria Dresden (Andreas Drack, Upper
Austrian Academy for the Environment and the Nature)

3. Mitigation Scan (Dr. Fritz Pielenz, City of Dresden/Sjaak de Light, Climate
Alliance Netherlands)

4. ldentification of 3 additional measures (Dr. Andreas Kress, Climate Alliance —
European Secretariat)

5. Attachments

1. Status quo in regional CO2-reduction

Since the year 2000 a special Commissioner coordinates climate change policy at
the administration level. Special tasks are biannual action programs and climate
reports twice a year, including mitigation but also aspects of adaptation. The reports
are discussed in the provincial parliament. Also at the political level the provincial
minister for environment is in charge with the co-ordination of climate change policy
by the actual government working program.

Basis data: Province of Upper Austria

1,4 Mio Inhabitants (Austria 8 Mio)
12.000 km2 (Austria 84.000 kmg?)
15 districts

445 Municipalities (Austria 2350)

central region - economic dynamic,
industry, service sector
south - touristy structures

west, north, southeast - rural structures

Concerning climate protection the responsibilities are shared by the federal and
provincial governments and the municipalities. The overall policy is concentrated in
form of a “Nation Climate Strategy” (2002; adaptations 2006 — see
www.klimastrategie.at). Additional concepts are put into force in the provinces and
the municipalities.

Responsibilities:

Industry: federal government (legislation, emission trading)

Transport: federal (roads, railways) and province (public transport, cycling)
Energy production: federal (emission trading, legislation) and province (legislation
electricity; as owner of companies)
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Small consumption sector (households, offices, etc.): province (building codes,
grants)

Waste: federal and province (legislation)

Forestry: federal (legislation)

Agriculture: federal and province

Spatial planning: province (legislation, controlling), municipalities

Water, wastewater: federal

Internat. development aid: federal, but also contributions of the provinces (UA: ca.
1 Mio Euro per year)

Climate policy instruments:

Federal: acts, grants (industry), umbrella program "klima:aktiv"
Province: acts, grants (especially for private persons, municipalities), advice support
schemes (all target groups), soft policies

Indicators general UA:
COz2/capita (2004): 14,6 t; CO2/capita without industry: 6,4 t
GHG 1990/2004: +7% (+/-0% without tank-tourism)

Renewable Energy Sources: 25-30% RES in total (depending on weather
conditions); households: 34,5% (2004)

electricity: 60-70% RES; 7% small hydro; 6,2% green electricity

heating energy: 31,6% RES; transportation: 2,5% RES (2008: 5,75%)

0,550 m?/capita thermal solar collector area (one of the top regions in Europe)

Transport:

550 cars/1000 capita

1 bicycle/ habitant; 150 km/ capita year
+100% flight-passengers 1990-2005

Agriculture
12,5% organic-farming (based on the area)

Annex 1 gives a comprehensive overview about the trend of greenhouse gas emissions since 1990 in
Upper Austria. Additional information is provided in the data of the energy flux of UA (annex 2).

Discussion:

The high energy demand and per capita emissions of Upper Austria are a fact in
relationship with a high industrialisation. Especially the steel manufacture (VOEST in
Linz) contributes to at least 40% to the GHG in Upper Austria. Fuel consumption is
raising most of all energy sources. Special investigation shows that nearly 40% of the
fuel consumption is caused by tank tourism. Without industry the per capita
emissions would be comparable low at 6,4 t/ capita. With tank tourism the increase of
GHG 1990/2004 is +7% (+/-0% without tank-tourism).
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GHG-emissions in Upper Austria: gases and sectors

The following slide shows the comparable high share and positive trend to climate
friendly energy sources for the heating of houses.
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Energy reference numbers in UA for new small buildings in legislation and support
schemes (upper picture), house blocks (middle picture) and number of support-cases
for RES (exclusive biomass).

2. Description of some activities in Upper Austria

Upper Austria has the political will to contribute to reach the Kyoto target based on
the National Climate Strategy and its own concepts. Both the federal government and
all nine provinces made a decision to reach the Kyoto target by working on the
National Climate Strategy in the year of 2002. Nevertheless a lot of measures were
not put into force or just to a limited status. On the other hand there are some
success stories especially on the provincial level.

In some sectors additional emissions have to be calculated for the future. Additional
capacities in the steel manufacture (VOEST) and a new gas-fired CHP-station (400
MW) are the main activities we have to take into account. Therefore the continuous
higher use of RES will not be sufficient to reduce GHG-emissions. Saving energy will
be the biggest contribution for a successful climate policy in the future.

A) Overview of measures of the federal government since 2000:

Energy:
e Green electricity act and feed in tariff: new regulations in the year of 2006 not
sufficient to reach the EU-directive of green electricity (Austrian target 78,6%
RES)
e Umbrella program for soft policies “klima:aktiv”

Transportation:
e Road pricing system for trucks on highways
e Bio-fuel share actual about 3,3% (5,75% target has to be reached two years
earlier as in the EU-directive)
¢ Investment in the railway system and stations (at high frequency railways)
e Higher taxation of cars with higher power (and fuel consumption)
e New initiative “master-plan for cycling” (ongoing)
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Other sectors

Ban on F-Gases by legislation

B) Details of measures in Upper Austria

1. Energy:

UA concept energy 21; annual action reports

Targets:

- +10PJRES

— +10% energy-efficiency

— -20% energy for heating and hot-water
Measures:

programme for green electricity (in dependence of federal feed in-tariffs; extra
grants and advice services): share of green electricity (RES without hydro)
raised from 1% to actual 6% in the last years; retrofitting for small hydro-power
stations

support scheme for dwellings ("Wohnbauférderung") and RES in buildings:
Based on a contract between the federal ministry of environment and the
provinces the support scheme has to fulfil special conditions concerning
climate change. UA have new regulations since 2005. New built houses get
only grants if the energy reference number is under 60 kWh/m2year (2007: 50
kWh/m2year; for bigger houses lower limitations based on the geometry). For
lower energy demand the support is higher (see picture). Passive houses are
therefore comparable common now (also pilot projects like church,
kindergarten, administration buildings, retrofitting). Grants for existing old
houses are just provided if the U-values of the outer surface of the building are
under special limits (e.g. 0,2 W/mK for outer wall, means about 12-14 cm of
insulation). The use of RES for heating and hot water is high (in new buildings
just 10-20% gas, oil under 1%; rest biomass, heat pumps, district heating)

legislation (building codes; heating-installations)

Compared with other countries there are a lot of regulations about energy-
efficiency and RES in UA. For instance there is a ban on direct use of
electricity for heating-installations (heating with night-supported electricity is
allowed), the necessity for energy-accounting schemes and to use RES in
public buildings, if possible and economically feasible. Based on the EU-
building directive there is a process to harmonise the building legislations of all
nine provinces. The energy reference numbers and U-values will therefore be
lower in Upper Austria next year. Also new regulations will be necessary
concerning heating installations.

advice-services (private persons, companies, municipalities); energy-fair and
congress in Wels

energy contracting programme

green-energy-cluster to promote RES and energy efficiency

special schools and education on RES and energy efficiency

soft policies ("rescue the climate"; energy star)
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2. Transportation

* There is a limited influence of the province in the transport sector. The
responsibility is getting higher for the organisation of the regional public
transport (problem is still the lack of extra money of the federal government),
but also for building provincial roads. Projects to promote roads are faster than
those for railways. Discussions about speed limits (concentrated on air quality
issues), but also about tempo 160 km/h on certain highway districts.

Concepts:
» draft UA transport concept (including an "orientation at the Kyoto-target");
additional every five years the situation in UA is statistically researched in a
bottom up questionnaire

Target concerning climate protection: concept has to be suitable to the Kyoto-target
(means emissions should not rise any more)

Measures:
* regional concepts to promote public transportation
* RES-projects
— biodiesel mill in Enns (100.000 t biodiesel)
— local initiatives of farmers (actual 10 projects to produce bio-oil)
— test program for the use of bio-oil in tractors and cars
* mobility management project of the UA government-administration
» legal order to build parking space for bicycles in new buildings (except small
private houses)

3. Industry

The influence on the emissions of the industry-sector is very limited for the region,
although being the main sector in Upper Austria.

* higher capacities in the steel-industry in the future (VOEST)

* Reduction of N20O in the Nitric acid production in Linz in 2004 (reduction about
0,6 Mio CO2-equiv.)

» relative high number of emission certificates in 2005 (over-allocation)

» project to calculate and use industrial waste heat

4. energy-production

This sector includes power stations and district heating systems based on biomass
(the last see sector forestry). The main influence on the GHG-emissions is the
emission trade scheme (EU-allowances) — in the responsibility of the federal
government. There was an under-allocation in 2005. Secondly the biggest electricity-
company (Energie AG) is owned by the regional government. In the past some
strategies of the company were prohibited, especially co-operation with Czech-
companies which deal with nuclear energy.

» Two biomass power stations (Linz, Timelkam)
» additional thermal power stations based on gas planned: 400 MW in Timelkam
» district heating systems widly used (CHP-stations)
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biomass: more interest for regional district heating caused of high oil prices

5. agriculture and forestry

In the middle of the 1990s decade the number of organic-farmers increased steadily
and is now more or less constant. Around one eighth of the farmland is used for
organic farming. Now the products are common also in supermarkets. Two third of all
inhabitants eat bio-products more than once a week. New market research shows
that the people intend to buy more bio-products.

13% organic farming (based on the area)

a lot of small entities getting EU-grants for environmentally friendly production
and nature protection (programme “OPUL")

new activities to produce bio-oil to use in agriculture and private cars
energy-crop as a new energy source

1/3 of sustainable wood-potential in the forests unused

trend to modern biomass installations to produce heat and electricity
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6. Tourism:

Winter: skiing; five centres (4 in the Alps, 1 in the “Béhmerwald”)
Summer: city tourism (including events); cycling (along the Danube); wellness (indoor
pools); fun & action (lakes, mountains)

P&M (general):
Support of regional and provincial associations
Grants for infrastructure (wellness; skiing)

P&M (climate protection):

Advice services (special offers for tourism including awards (“Umweltzeichen
Tourismus”; climate alliance membership))

Grants for RES and energy efficiency (federal and provincial programs)

+ results:
(small) number of awarded companies
high density of solar collectors
successful fair about RES in Wels
Agenda 21 processes to promote sustainable local tourism

- results:
use of snow canons
no special pilot projects

7. International development aid

Voluntary the province of UA gives support to international project especially under
responsibility of Christian Organisations (around 1 Mio. Euro annual). The partner
region in the climate alliance of Austria (Alto Rio Negro) gets annual grants since
1994 (22.600 Euro). This is the highest contribution known in the climate alliance
project Europe-wide.

3. Mitigation Scan Upper Austria
Greenhouse gas emission

The general indicators show the following state:

CO./capita (2004): 14,6 t; CO./capita without industry: 6,4 t;

GHG 1990/2004: +7 % (0 % without tank-tourism)

The trend for the specific emission volume in Upper Austria is better than in whole
Austria but far from reaching the national reduction target of the Kyoto protocol.

The rate of the GHG-emission, caused by the industry, is relatively high. That means,
there are very energy-intensive sectors and some parts have used coal till now.
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For the further development of CO.-reduction strategies it should be helpful to
investigate the GHG-reduction potentials in the different sectors (e.g. project to
calculate industrial waste heat) in connection with a trend-analyses and —projection
of energy consumption in each sector.

a) Energy

The remarkable current state is 25-30% RES in whole energy use;
households: 34,5% (2004)

electricity: 60-70% RES; 7% small hydro; 6,2% green electricity
heating energy: 31,6%; transportation: 2,5% (2008: 5,75%)

0,550 m?/capita thermal solar collector area

This facts demonstrate the extraordinary high contribution of renewable energy
sources in all of Austria. Especially in the generation of electricity this part is very
high. As the AMICA-team could
see, a very high effort is done to
increase the use of biomass and
hydro power. Thus, many small
hydro-power-stations are
supported to reach a higher
efficiency.

With the available data it is not
possible to get an overview and
real rating of the efficiency in
energy demand of several sectors.
Public initiatives as “rescue the
climate” (www.klimarettung.at) are showing very good results in the participation of
the population in the province of Upper Austria. The climate compass of UA offers
good results in climate policy, energy, agriculture, forestry and in the most other
fields of action.
Exceptions are
only urban
development
and tourism.

¢ The current
i A g rules and
e e e ae——— N responsibilities
S SRS e Of land use
planning are not
sufficient for
sustainable
further development. The following pictures demonstrate the situation in the
surrounding of big cities as well as in the valleys and centres of tourism:

That would not be a good basis for the establishing of a broader public transport in
the future, esp. in the case that the global resources of natural oil will be exhausted
within some decades. More efficient district heating systems will never be able to
develop in such settlement areas either.
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b) Traffic

The province of Upper Austria has defined ambitious targets concerning traffic
development. Although a large part of the problems caused by traffic are a result
from transit transport and incoming or outgoing traffic, they intend to stop the growth
of car traffic and to keep the percentage of public and bicycle transport and walking
of it's inhabitants at 38% (level of 2001) in despite of the falling actual trend.

From point of view of climate change the CO,-emission of the traffic should fall with
13% in respect to 1992, where in 2001 there was a growth of 19% and in the
business a usual scenario it grows up to 2011 to 141%.

Even with the stabilisation in the traffic the CO,-emissions are far too high a give a
negative contribution to the Kyoto targets. Therefore the province is looking for
several tools, both the reduction of the kilometres as well as an increasing use of bio-
fuels.

The operational plan for the reduction of the traffic has not yet been finalised (and
thus also not approved). It seems a discouraging and nearly tasks for the planners,
knowing that the fuel prices in Austria are lower in comparison to the neighbour
countries and now, especially in Upper Austria, causes an extra income for
governmental taxes. These extra incomes are high per ton COz2 in respect to the
price to be paid for reduction credits or Kyoto penalties. Also the high speed limit of
130 km/h contributes to higher emissions. Especially in an industrialised region like
Upper Austria this could also enhance health problems in combination with the
expected increase of temperature due to climate change.

There are no examples known to break completely the trend of the growth of
transport. Successes have been reached with free (or low tariff) public transport,
improvement of bus and train connections and better cooperation in their exploitation,
higher parking tariffs, maximum speed reduction, controlled circulation, rush hour
tariffs, high taxes for second cars, better cycling regulations (financial benefit for
workers using their bicycle for home-work transport, office bikes, bath room facilities,
free and guarded bicycle parking).

All together in a balanced and integrated way these measures would bring some
successes, but the costs are high. Although the scan team fully supports to continue
working on the cut of the emissions of transport the team did not get the opinion that
the high ambitions and the financial possibilities are on the same level.
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4. |dentification of additional measures

Recommendations

a) Development of an Environment Transport Ticket

An environment ticket should be issued in cases where the limit levels of emissions
(dust, ozone, etc.) is exceeded. On these days a low priced ticket should be sold for
adults, children and for short distances. At the same time this gives the opportunity
for new clients to test the public transfer with a low fare.

A free transport system for Upper Austria might be desirable but is in the moment not
realistic: The examples (further down) show that a free system has to be financed by
lateral subvention like a city toll or higher parking fees. Actually only ca. 30 % of real
costs of public transport is covered by incomes (the rest is financed by the region of
Upper Austria).

However, there are a large number of free transport services in Europe. Some of
these are funded by private side in order to increase sales or other revenue from
increased foot traffic or ease of travel. Some, such as airport connectors, are funded
by government agencies to ease bottlenecks or fill short gaps in the transport
network, or as part of the services offered by a public facility. Employers often
operate free shuttles as a benefit to their employees, or as part of a congestion
mitigation agreement with a local government.

Apart of the contribution to climate protection this would make the system more
accessible and fair for low-income residents, and provide benefits such as decreased
congestion, decreased air pollution from cars and related improvements in public
health, fewer traffic accidents, easier parking, savings from reduced wear and tear on
roads, and savings from not having to pay for fare collection equipment and
personnel.

Examples of services of City wide free Transport:

e Compiegne, France: free bus services since the 1990s

e Hasselt, Belgium: free bus services which made (planned in the 1990s) huge
investments in streets and parking facilities unnecessary. Influence on
property values should be visible by now and perhaps known in public bus
company circles

Lubben, Germany: City Bus is free - following the Hasselt experience
Mariehamn, Finland: free bus services in the city

Nova Gorica, Slovenia: free city wide bus service since April 2006.

Tari, Estonia: free bus service

Vitré, France: all city bus lines have been free since spring 2001.

Limited to specific service areas, times, groups:

e Gent: free night bus services (weekends only)

¢ Renesse (mun. Schouwen-Duiveland), Netherlands: free bus services in the
area (in summer only)

e Dordrecht: bus and ferry, some Saturdays at the end of each year
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e Noordwijk/Oegstgeest — Leiden/Transferium - The Hague: express bus,
running on weekdays during daytime, free of charge as a test during 2004. It
was intended for commuters working in The Hague and living in Leiden or
beyond who would otherwise travel by car to The Hague to promote parking at
the Transferium and continuing the journey by bus. The aim was to reduce
road traffic congestion between Leiden and The Hague. The test was paid by
the province of South Holland".

Funding

Funding for public transport systems is generally some combination of government
subsidy and fare collections, though a few systems are running as unsubsidized
commercial enterprises or are entirely paid for by governments. The percentage of
revenue from passenger charges is known as the farebox recovery ratio. Transit
systems earn incidental revenue from advertising, parking fees, leasing space to
shops and vendors, and lately, leasing their tunnels and rights-of-way to carry fiber
optic communication lines.

Congestion Charging

e Trondheim: Drivers in the Norwegian city of Trondheim have been living with
such a system for 10 years. The system was initially introduced to fund the
building of new ring roads so that the heaviest traffic would not have to pass
through the city centre. There was also a political consensus that some of the
money generated by the system should be used to improve public transport in
the city.

e London: Transport for London says the charge will reduce congestion,
improve the bus network, and make central London a more pleasant location
for residents, visitors and businesses. The mayor of London hopes the charge
will cut congestion by up to 15% and raise at least £130 million a year which,
by law, will have to go back into the capital's transport system
(More: http://www.london.gov.uk/mayor/congest/index.jsp)

Additional long term measures:
- improvement of secondary railway system
- speed limits

b) Improvement of feed-in tariff for (Upper) Austria for renewable energy

Example: German Renewable Energy Act (EEG):

Germany introduced a “feed-in tariff” (FiT) that offered solar power producers about
50 Euro cents/kWh fed solar power producers into the utility grid, guaranteeing its
price for 20 years. This price is reduced by 5% every year to compensate for
decreasing cost of PV systems and for new contracts to encourage solar power
equipment manufacturers to reduce technology costs. The REL passed by the
German parliament on the 25th of February 2000 and came into effect on the 1st of
April 2000.

1 All examples above are taken from http://en.wikipedia.org/wiki/Public_transport
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Objective: Double the 2000 state contribution of RES to Germany’s power mix (~6%
by 2010) and to contribute towards bringing the cost of renewable generation in line
with that of conventional methods in the medium to longer term. This policy had
already a strong positive impact on Germany's solar power market, expanding it from
20MW/year to 130MW/year from 2000 to 2004.

The EEG no longer required the utilities to pay the feeding tariffs, but the grid
operators. The utilities still have the legal obligation to take off the electricity
produced from RES. The grid operator whose grid is closest to the location of the
RES installation has the obligation to pay the tariffs. The tariffs are only paid to
generators within the territorial scope of the act, or within Germany's exclusive
economic zone. The EEG states that the electricity from renewable energy must be
transported and charged to the final customer. The prices paid under the EEG are
based on a fixed price scheme combined with a decreasing price element.

c) Integrated Transport Concept (, Gesamtverkehrskonzept®)

In Upper Austria an integrated transport concept with the objective to stop the
increment of CO2 Emissions has been developed. However actual forecasts foresee
an enormous increment of emissions.

It is recommended to clarify in the concept:
how the target could be reached, e. g. the impact of (single) measures on COz2
reduction should be specified.
budgets and timetables should be included accordingly

Further it is recommended:
to enhance every day transport by bicycle and to give priority to cyclists within the
Mobility Split (and for example to start campaigns like the “save home” signs in
the Netherlands)
to give more priorities to the improvement of public transport.

d) Development of an integrated Emission scenario (on the long run)
On the middle run the missing emission scenario should be developed in connection
with the national Climate strategy, including the allocation plan.

e) Revision of decision making-processes regarding land use-changes
The transformation of undeveloped areas in living-, traffic-, leisure- and industrial
areas is unabatedly going on in Upper Austria.

The basic targets of sustainability are to be found in the Upper Austrian regional
planning law. Upper Austria has got the best city development-concepts (10-year-
planning) and development plans. These plans have to be provided by each
community and additionally have to be authorized by the federal state of Upper
Austria. Changes and the declaration of new settlement areas have been treated
relatively rigid for a short time and not easily been authorized by the federal state of
Upper Austria. But the problem of relics — the communities partly have declared the
same amount of contemporary settlement area as future settlement area - remains
therewith unfortunately still unsolved.
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In doing so, it is in practice always necessary to undertake a consideration of
interests in regard to the different objectives. The communities are in this more in the
role of fulfilling the wishes of the citizens. As long as there aren’t any serious
negative effects viewable, as it is the case with most new allocations, the municipal
council will so pass a principal resolution to initiate an allocation process. Then
different statements are gathered. De facto the federal state of Upper Austria as the
supervisory authority, rather than anyone else, will be the one that slows down the
process, namely when there is a contradiction to the so called ,regional development
plan“. This plan has to be made - respective regularly updated - by the communities
and also be authorized by the federal state of Upper Austria.

New allocations can for example hardly be realized when there are already too much
allocations (,building land reserve*). Or there are problems concerning the place (e.
g. only still roundings in place splinters). For new allocations there is now a coercion
to build within 5 years (with the old building plots it is further on possible to
speculate).

On the one hand, the targets of the regional development in the sense of
sustainability - quite comparably to other progressive european countries — are also
in Upper Austria defined by law. However, the allocation is exercised in a manner
that constitutes the main reason for splinter development. This can be traced back to
the problematic closeness of the responsible municipal institutions and the citizens
as well as the interest in the settlement of industry (to increase the income out of the
municipal tax).

As in other countries common, it is thus proposed to shift the decision-making
authority for the area allocation to the level of the district administration. The urban
land use planning should be integrated in a system of superordinated planning on the
level of regions, federal states and the nation. This system should include guidelines
that have to be respected by the communities and thereby also restrict the influence
of the local citizens: Whether, for example, a new industrial area is, and if yes, in
which size, acceptable, should increasingly depend on the superordinated planning.
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Annex 2: Energy-Balance (Petajoule PJ) of Upper Austria (Statistic Austria 2005)

19 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
88

total con- 19 201,8 204,2 215,1 213,0 207,5 212,6 222,4 239,7 240,7 242,0 249,2 245,4 257,6 264,7 285,1 283,8

sumption 57

RES 61, 61,11 56,47 56,84 62,54 64,40 64,32 70,64 67,76 68,34 66,29 74,90 73,56 73,61 78,45 70,33 76,34
23

% RES 31, 30,27 27,65 26,42 29,36 31,03 30,26 31,76 28,26 28,39 27,38 30,05 29,97 28,57 29,63 24,66 26,89
29

diesel, 34, 35,87 37,00 40,40 41,09 42,11 42,48 43,34 48,36 45,81 51,31 50,04 52,67 56,37 62,04 66,94 68,17

gasoline 49

hydro 37, 36,06 31,55 29,47 34,42 37,05 35,71 38,86 35,51 35,80 36,09 38,43 40,28 37,73 41,43 31,20 34,88
15

wind, PV 0 O 0 0 0 0,001 0,001 0,001 0,008 0,018 0,021 0,024 0,036 0,041 0,051 0,091 0,080

solar, heat- 0,6 0,634 0,691 0,771 1,036 1,103 1,188 1,341 1,492 1,611 1,771 2,265 2,455 2,402 2,628 2,820 2,956

pump 06

wood-chips, 9,7 9,674 9,762 10,00 10,69 10,95 12,77 14,55 13,48 14,91 12,48 18,25 15,92 17,49 18,60 19,78 21,77

pellets 72

Firewood 11, 11,63 11,72 12,99 12,28 12,18 11,06 11,77 12,81 11,76 11,67 11,77 11,02 12,16 11,55 12,26 11,72
61

bio-waste 2,0 3,112 2,749 3,605 4,101 3,109 3,578 4,108 4,454 4,237 4,261 4,159 3,833 3,794 4,186 4,170 4,917
86

electricity 29, 30,21 31,25 32,25 31,87 32,32 33,33 33,90 34,19 35,69 36,15 37,03 38,96 39,85 41,10 44,90 46,34

con- 55

sumption

Small & 3,0 3,22 3,33 3,54 3,44 359 4,04 366 352 4,65 4,48 391 3,84 4,62 4,67 6,94 7,16

medium 2

companies,

offices

households (6,2 6,275 6,370 6,648 6,616 6,862 6,777 7,059 7,341 7,228 7,286 7,675 7,855 7,984 8,344 8,704 9,064
08

agriculture 0,8 0,850 0,861 0,885 0,868 0,882 0,875 0,906 0,945 0,936 0,982 0,979 0,980 0,980 0,980 0,980 0,980
47

industry 18, 19,30 20,13 20,50 20,22 20,27 20,91 21,57 21,64 22,13 22,66 23,67 25,49 25,44 26,28 27,43 28,26
93
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AMICA - Mitigation Scan Upper Austria

Annex 1: GHG-Inventory of Upper Austria (Umweltbundesamt 2005)

GHG-Emissions of UA (1000 tons COz-aquivalent [Gg])

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
E 2.061| 2.134] 1.873] 2.066] 1.590| 1.728] 2.449] 2.225| 2.082| 2.015] 1.941| 2.188] 1.909| 2.489| 2.264
K 2.673 2.863] 2.765 2.686] 2.472| 2.644| 2913 2547| 25540 2.670| 2.447| 2.748] 2.455| 2.686| 2.465
| 12.078| 12.266| 10.788| 10.291| 10.815| 11.399| 10.092| 12.242| 11.607| 11.838| 12.323| 11.932 12.423| 12.495| 11.950
Vv 2.322| 2636 2.639] 2.690] 2.691| 2.771| 3.114| 2.895| 3.319| 3.200| 3.415| 3.695| 4.082 4.456| 4.523
L 2486 2519 2.392| 2334 2421 2.492| 2.406| 2.398] 2.372| 2.355| 2.306| 2.276] 2.269 2.220| 2.173
So 700 691 665 662] 640 629 606] 565 549 531 518 515 508 511 516
To | 22.320] 23.109| 21.123] 20.728| 20.630| 21.664| 22.580| 22.873| 22.469| 22.608| 22.950| 23.353| 23.545| 24.858| 23.891
CO2-Emissions of UA (1000 tons [Gg])

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
E 1.991| 2.062| 1.798] 1.984] 1.506] 1.637| 2.356] 2.130| 1.962] 1.914] 1.839] 2.080] 1.693] 2.371| 2.138
K 2560 2.745| 2.652| 2575] 2.369| 2.540| 2.799] 2.437| 2432 2558 2340 2.632| 2349 2574] 2.348
| 9.970] 10.122| 9.371] 9.225] 9.762| 10.284] 9.906| 11.112| 10.470| 10.703| 11.153| 10.912| 11.365| 11.364| 11.432
Vv 2.264] 2567| 2.568] 2.616] 2.617| 2.700] 3.046] 2.833] 3.254| 3.140| 3.357| 3.637| 4.021| 4.395| 4.466
L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
So 75 64 41 41 37 40 37 40 37 34 38 41 41 41 40
To | 16.859] 17.560] 16.430| 16.441| 16.292| 17.201| 18.145| 18.551| 18.174| 18.349| 18.728| 19.303| 19.469| 20.744| 20.425
CHa- Emissions of UA (tons [Mg]

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
E 3.061] 3.003[ 3.270] 3567 3.683] 3.960] 3.985| 4.103] 4.265 4.282] 4.366| 4.509] 4.942| 5.002| 5.376
K 2.697| 2946] 2750[ 2.624] 2.330] 2.395] 2.565| 2.456] 2.393] 2479 2430] 2.664] 2.371] 2574 2763
| 491|499 481 488] 523 494 s02[ 523 545] 519 515 472 520 510[ 513
Vv 513 507 461] 424 387 353] 322 288 276] 247 227 213]  203] 193] 173
L 67.703| 66.665| 64.200| 64.266] 64.317| 65.565| 64.563| 63.763| 63.627| 62.913| 62.023| 61.424| 60.471| 59.990] 59.309
So | 27.536| 27.623| 27.449| 27.254] 26.177| 25.302| 24.184| 22.002| 21.152| 20.242| 19.257| 18.635| 18.345| 18.466| 18.699
To [102.001[101.332 98.612| 98.623| 97.416| 98.069| 96.120| 93.134| 92.259| 90.682| 88.817| 87.917| 86.852| 86.736| 86.832
N20- Emissions of UA (tons [Mg]

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
E 20 24 22 23 21 26 31 28 32 35 33 41 38 42 41
K 181 181 179 177 175|175  192] 191 187] 191 179| 193] 182] 188] 191
| 3.091] 3.148] 2.857 2.989] 2.825] 2.930] 2.982] 2.957| 3.064| 3.163] 3.245| 2.702[ 2.775| 3.020] 1069
Vv 153 187 199 210] 212| 205] 197] 183 193] 176 172| 174 182] 185 173
L 3432 3610] 3.367| 3.175] 3.452| 3.598] 3.387| 3.416| 3.340| 3.335| 3.237| 3.181] 3.221| 3.098] 2.991
So 152 152 155 159 173| 186] 198] 202 220 231 244| 264 263] 267 268
To | 7.029] 7.301] 6.779] 6.734| 6.858] 7.121| 6.986| 6.977| 7.036] 7.130] 7.109] 6.554| 6.662| 6.800] 4.733
PFC/HFC-gas Emissions (HFC, PFC, SF6) of UA (1000 tons CO,-aquivalent)

1990 | 1991 | 1992 [ 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
| 1139] 1158 521| 129] 166 196| 251 203] 176| 144] 183] 172[ 187 184] 176

E=Energy Production, K=small consumption, I=Industry, V=Transportation, L=Agriculture, So=additional Sectors,

To=Total
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