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More and more people are moving to the city, and that is good. Vienna has become the
second-largest city in the German-speaking areas, right after Berlin. By 2027, the number
of inhabitants will rise to 2 million. Demand for resources and traffic volume will grow with
the population. This means that we have to reimagine our city and use new ways of planning.

The core tasks of sustainable urban development are the ecologically sound refurbishment
and construction of buildings and neighbourhoods, updating the infrastructures of municipal
engineering in terms of technology while including renewable energy and waste heat sources,
and developing a new kind of mobility. Traffic and transport are currently responsible for
36 % of energy consumption in Vienna, making them the largest energy consumer.

Over the last years, Vienna has set itself ambitious goals with the Smart City Strategy,
e.g.reducing greenhouse gas emissions per capita by 80 % by 2050. Resource-conserving
mobility is a key instrument for meeting our climate protection goals. Vienna is successfully
increasing the share of public transport, walking and cycling. At 70 % ecomobility, Vienna
ranks among the top cities worldwide.

Energy generation is also undergoing positive developments. The share of renewables in
Vienna has increased and will continue to grow, as many measures implemented in the last
months and years will start to yield results in the years to come.

By 2030, more than 20 %, and by 2050, 50 % of Vienna's gross energy consumption will be
covered from renewable sources. The groundwork has already been laid, e.g. with the solar
energy standard in the Vienna Building Code and by introducing spatial energy planning at
district level. In this process, spatial planning and energy planning are combined to find the
optimum infrastructure and energy solutions for each site.

Mag.? Maria Vassilakou
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BERND VOGL: The Energy Report is an invitation to people to look at the situation of energy
and the associated climate protection issues in Vienna. Our aim is to make a report that
is clearly structured and also interesting to read for people who do not work in the energy
field. Therefore, we emphasise the attractive and clear presentation of data. The report is
also intended to answer questions regarding what individual people can do to contribute to
climate protection by rethinking the way they use energy. This year, we tried to make the
energy data even more transparent and accessible in order to facilitate their further use. We
consider this very important.

HERBERT RITTER: Each new Energy Reportis both alook at past developments and a glimpse
of the future. The changes over one year aren't very large, but the data show us where we
need to work on measures for increasing energy efficiency and the spread of renewables.
And we can also see that changes are already occurring, especially with regard to energy
sources. For example, the share of renewables has increased by 5 % over the last eight years.

BERND VOGL: The biggest energy consumers in Vienna are mobility and heating. Mobility is
responsible for 36 % of total energy consumed, heating for 50 %. That adds up to some 33,000
gigawatt hours. We would have to build 200 km? of photovoltaics installations to generate
that much energy. That is an incredible amount, but people aren't really aware of it. When
people think about saving energy at home, they think about electricity. Most people don't
realise that heating consumes a lot more energy.

HERBERT RITTER: These days, we take a working energy supply for granted. That was not
always the case. As recently as the 1970s, heating their home was often at the forefront of
people’s minds, as it required physical effort. Many flats were heated with coal, which had
to be carried up from the cellar. | remember how my grandfather used to spend days on the
circular saw cutting wood for winter. Nowadays, heating our homes is more comfortable
than it has ever been.

BERND VOGL: The heat market is undergoing a major transformation process. The increased
use of renewable energy sources for electricity generation also changes the heat markets.
Old structures have to be reassessed and changed. Importing expensive fossil energy for
heating is becoming unpopular, not only because of ambitious climate protection goals, but
also from a purely economic standpoint. In future, we will be increasingly using energy that
is available locally. By this | mean waste heat and waste cooling from buildings that can be
efficiently used by neighbouring buildings with heat pumps, as well as ambient heat from
water, the ground, and the direct use of solar energy.
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HERBERT RITTER: The energy consumption of high-efficiency buildings should not be under-
estimated. The energy demand for heating water is growing in these buildings and electricity
consumption is constantly increasing due to the technical infrastructure (e.g. ventilation).
This requires efficient solutions. Some steps have already been taken. The City of Vienna
initiated the Urban Energy Efficiency Programme (SEP), whose measures have already
generated considerable savings. As the framework of energy markets has changed and new
technologies have emerged, we are currently developing a follow-up programme (SEP 2)
to reinforce the crucial issue of energy efficiency in the city and create a new framework
for future measures.

BERND VOGL: We need unconventional approaches to heating buildings. Traditionally, heating
systems have been planned for a single building and seen as a closed unit. But the future of
heating is an open, interconnected system that creates synergies between multiple build-
ings. The City of Vienna is putting a lot of effort into tapping and developing new sustainable
energy sources. Which applications and technologies are implemented also depends on the
framework conditions. Municipal Department 20 — Energy Planning aims to create founda-
tions for innovation and to build networks. The Energy Report shows the developments so
far. The future of energy will be multifaceted and exciting.
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Photovoltaics
PV surface area
6.5m2=1MWh=3.6GJ

or 1,000 kWh = 3,600 MJ

Wood

1 "Klafter” = 3.5 m3 (1 cord = 3.62 m3)
3.5m?*beech wood = 6,750 kWh

Coal

Coal equivalent
1kg coaleq=29.3 MJ=8.1 kWh

Oil
QOil equivalent (OE)
1kgOE=41.9MJ=1.2kWh

BERND VOGL: We are using the PV surface area to show that the future belongs to renewables.
Photovoltaics is the measure of all things. In every era, energy has been measured using the
dominant energy source. Until now the measure was litres (or barrels) of oil, before that it
was coal, and even further back, wood. That fossil legacy survives to this day. In Germany,
the energy balance is still shown in coal equivalents, and the EU measures energy in tonnes

of oil equivalents (toe).

Using PV surface area as a unit of measurement also visualises our energy consumptionina
vivid and arguably more realistic way. Comparing the areas shows that it will be possible to
generate part of the energy required in Vienna from renewable sources in the city. But the
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Joule

1,000 joule
Kilojoule (kJ) = 0.0002778 kWh

1,000,000 joule
Megajoule (MJ) =0.2778 kWh

1,000,000,000 joule
Gigajoule (GJ) =277.8 kWh

1,000,000,000,000 joule
Terajoule (TJ) =277,777.8 kWh

majority will have to come from the environs or further away, like with food.

NOTE: For a detailed description of the PV surface area, see page PAGE 20.



Period 1 January 2013 =30 June 2014

Sustainable energy supply requires the careful and intelligent use of resources. The adop-
tion of the Smart City Wien Framework Strategy in June 2014 was an important milestone.
Its objective is to provide maximum quality of living for all Viennese people while saving
resources. This can be accomplished with extensive innovations.

The energy-related objectives of Vienna's Smart City Framework Strategy are:

reducing per capita greenhouse gas emissions in Vienna by 80 % by 2050 (from 1990
levels)

increasing energy efficiency and decreasing final energy consumption per capita in
Vienna by 40 % by 2050 (from 2005 levels)

reducing per capita primary energy input from 3,000 to 2,000 watt

in 2030, over 20 %, and in 2050, 50 % of Vienna's gross energy consumption will be
covered from renewable sources

strengthening CO.-free modes of transportation (walking and cycling), maintaining the
high share of public transport and decreasing motorised individual traffic (MIT) in the
city to 20 % by 2025, to 15 % by 2030, and to markedly less than 15 % by 2050

by 2050, all motorised individual traffic within the municipal boundaries is to operate
without conventional propulsion technologies, and by 2030, commercial traffic origi-
nating and terminating within the municipal boundaries is to be largely CO,-free

reduction of energy consumption by passenger traffic across municipal boundaries by
10% by 2030

cost-optimised zero-energy building standards for all new structures, additions and
refurbishment from 2018/2020 and further development of future supply systems
towards even better climate protection levels

comprehensive rehabilitation activities entail the reduction of energy consumption of
existing buildings for space heating/cooling/water heating by 1 % per capita and year

The Smart City Wien Framework Strategy is a long-term vision for the city and provides

a structuring reference framework for the existing documents, plans and programmes.
In the field of energy, these include: the Energy Strategy 2030 of the City of Vienna, the



Climate Protection Programme KIiP, the supply security plan including the Renewable
Energy Action Plan (RAP), the Urban Energy Efficiency Programme SEP, the new urban de-
velopment plan STEP 2025 and the new detailed mobility strategy for the implementation
of the goals of STEP 2025.

The urban development plan STEP 2025 was adopted by the Vienna City Council in July
2014 and includes the objective of developing integrated spatial energy planning. In order
to achieve the energy efficiency objectives and increase the share of energy from renewable
sources, it is important to coordinate the existing and planned infrastructure and spatial
structures and use them optimally. This requires the coordination of spatial and energy
management realities and planning processes. To this end, the City of Vienna started
developing a spatial energy planning concept in 2013. The first steps were to develop a
structure and assemble basic information for the development of energy concepts for
districts and neighbourhoods. Municipal Department 20 (MA 20) is involved in developing
and coordinating the creation of several energy concepts for large urban development
areas in Vienna.

In order to further integrate and structure the topic of spatial energy planningin the City of
Vienna, the development of a detailed strategy for integrated spatial energy planning has
begun. It will provide technical information on the topics involved in order to allow participants
tolearn more about them while also coordinating energy and spatial planning processes so
that the energy policy goals of the City of Vienna can be met. At the same time, the oper-
ational structure (organisation and staff) for spatial energy planning is being developed.

In spring 2013, the Vienna City Council decided to set up a competence centre for energy
that will support the City of Vienna in reaching its climate protection and energy objectives,
as laid out in the city’'s government programme. As preparatory work for this decision,
MA 20 evaluated the feasibility and the optimal organisational structure of such a centre with
the help of experiences from all other eight Austrian provinces.

Based at TINA VIENNA URBAN TECHNOLOGIES & STRATEGIES GMBH, this think tank has been support-
ing the energy activities of the City of Vienna since December 2013. The centre of excellence
drives advances and supports the implementation of measures, working at the interfaces of
politics and administration on the one hand and business and research on the other.

During its first months of operation, the centre has contributed to the definition of the en-
ergy and climate protection objectives of the Smart City Wien Framework Strategy and the
detailed mobility strategy by processing and analysing data. Its research on international
best practice examples in low-temperature heating networks are being used to inform the
discussion on how to provide heating and cooling in the new urban development areas. The
centre also creates connections between the city’s and national and international efforts by



submitting project proposals to Austrian and EU funding agencies in order to benefit from
the findings of other cities, to meet Vienna's challenges and to share Vienna's experiences
with others. It also provides initial consultations on energy matters for departments of the
city administration. This has already led to several energy and cost-saving changes. "We have
aninteresting range of tasks,"” says Waltraud Schmid, head of the competence centre, who
addresses these different issues together with Michael Cerveny and Matthias Watzak-Helmer.

For the next 12 months, one of the Energy Competence Centre’s core tasks will be to sup-
port Municipal Department 20 — Energy Planning in developing the Urban Energy Efficiency
Programme SEP2 and with energy-related questions related to large-scale construction
projects (e.g. urban development areas, integrated spatial energy planning).

New service buildings (e.g. office buildings) will soon contribute to increasing the share of
renewable energy in Vienna. In an amendment to the Building Code, the new "Vienna solar
energy standard” was introduced. In newly constructed buildings, hitherto unused facades
and roofs will be used to generate clean energy. Solar energy will be generated with units
attached to the exterior of the building envelope. They will generate a minimum of 1 kilo-
watt-peak per 100 m? gross floor space. This can be reduced to 0.3 kilowatt-peak if the
building demonstrably has energy efficiency measures exceeding the required standard.

Theresponse of the Viennese at the consultative referendum in March 2013 was clear: More
than 67 % were in favour of the development of further renewable energy projects following
the model of the citizens' solar power plants.

On 4 May 2012, Vienna's first citizens' solar power plant was opened on the premises of the
Wien Energie power station Donaustadt in the 22" district. It was followed in 2012 by the
solar power plant in Leopoldau in the 215t district. The model’s popularity continues. In 2013,
five more citizens’ power stations were opened: two at the Vienna Central Cemetery, one
in the 23 district, one at the transformer station Wien West in the 13t district, and one in
the 3 district, where central Vienna's largest solar power station was opened on the roof
of the Wien-Mitte railway station in December 2013.

Five plants were also constructed in Lower Austria in 2013. The trend continued in 2014:
In May, a new citizens' solar power plant on the roof of a VET college in the 10t district was
opened, followed by a photovoltaics installation on the roof of the headquarters of vegetable
growers' cooperative LGV in the 11t district, which produces green energy to power the
cooling and sorting installations. A second citizens' solar power plant at the district heating
plant Fernheizwerk Sud is currently under construction. A solar power plant is also being



built on the Wipark park & ride facility in Siebenhirten, where the generated energy will be
available for charging electric cars.

Municipal Department 20 —Energy Planning initiates and shapes the development of Vienna's
energy system to make it fit for the future. As the central department for energy planning, it
addresses questions of Vienna's energy future, develops concrete solutions, and implements
forward-looking measures. The main focus of its activities is the development of a sustain-
able energy system for Vienna. This includes setting up energy supply plans for districts and
neighbourhoods, promotinginnovation, initiating pilot projects, coordinating and developing
energy-related concepts, bundling competences, and transferring knowledge on the ongoing
development of a sustainable energy system.

Between 1 January 2013 and 30 June 2014, the following projects and measures were
implemented and continued:

The results of the consultative referendum on the participation modelinitiated anin-depth
look at alternative financing models. In spring 2013, a study was commissioned to examine
financing models that allow the participation of citizens or institutional investors.

It presents models from Austria and abroad and analyses their applicability for Vienna. In a
workshop, institutional investors and energy providers recognised the need to expand the
range of financing models, especially for energy infrastructure.

One of Vienna's tools for promoting the use of solar power is the photovoltaics subsidy
scheme —animportant contribution to creating a sustainable energy future. Since 2011, the
number of applications has soared. In 2013, subsidy applications were filed for more than
150 PV installations.

In the last three years, over 135,000 m? of PV installations were granted subsidies. Today,
there are more than 1,100 PV installations in Vienna, among them many showcase projects
onroofs of public buildings. They generate some 23,000 MWh of solar power annually, enough
to supply more than 8,400 households with electricity.



Many people in Vienna consider the sustainable use of resources important, and the
Vienna City Administration seeks to support and reinforce this trend by creating strong
incentives. Therefore, an energy saving campaign was conducted in the autumn of 2013
for the second time. The aim of the "Energy Quiz 2013" competition was to increase
awareness of matters related to energy consumption. Nearly 5,000 active participants
used the opportunity to improve their knowledge about energy, participate in the drawing,
or get expert advice on saving energy at home.

Saving energy not only saves money but is also an active contribution to climate protection.
With the energy literacy certificate "Energiefiihrerschein”, young people learn to be ener-
gy-aware, save energy and address environmental and climate protection issues.

The energy literacy course was launched by environmental consultancy "die umweltber-
atung” and Municipal Departments 20 and 22 in autumn 2013. 43 apprentices with Vienna
Public Utilities and the REWE Group have already completed the course successfully. Over
300 people have registered to acquire the certificate as part of the courses to complete
compulsory schooling at the Vienna Public Learning Centres. The energy literacy certificate
is an additional professional qualification. Apprentices with the Vienna City Administration
can currently attend the course free of charge.

The guide for interior lighting shows where energy can be saved in service buildings. The
lighting guide explains the fundamental terminology and characteristic values of lighting
technology and presents their advantages and disadvantages for different applications. The
focus is on LED technology as well as new legal requirements (EU Ecodesign Directive and
energy labelling) and security aspects. The guide is a tool that supports experts and decision
makers in construction projects in evaluating technologies for different applications.

The continuing rise of energy prices hits at-risk-of-poverty households particularly hard.
To address this issue, the NEVK project (Nachhaltige Energieversorgung fiir einkommens-
schwache Haushalte — "Sustainable energy supply for low-income households") was launched
in 2012. An important part of the project were 500 on-site energy consultations, where
people received personalised recommendations for reducing their energy consumption
and increasing energy efficiency tailored to their individual situation. This was supported
with funds of the Federal Ministry of Labour, Social Affairs and Consumer Protection and
other cooperation partners.



Following the positive experiences of the NEVK project, energy consulting was made a regular
part of Vienna's energy support scheme. The Vienna office of environmental consultancy "die
umweltberatung” provides on-site energy consultations, which are the basis for the implemen-
tation of tailored energy saving measures. To coordinate these efforts, a new team respon-
sible for the Vienna energy support scheme was created in Municipal Department 40 - Social
Welfare, Social and Public Health Law. The teamis in charge of managing requests, supporting
the clients inimplementing the recommended measures, and providing follow-up counselling.

Using solar thermal energy is one of the simplest ways of reducing the energy input required
for heating. Solar thermal systems can be used to heat water and contribute to space heating.
The City of Vienna subsidises their installation. The funding guidelines have been revised
and the scheme has been extended until December 2015 to meet the needs of applicants.
The city subsidises stationary solar thermal installations and combined solar thermal and
heat pump systems for water and space heating. The new funding guidelines are
available at www.energieplanung.wien.at .

The City of Vienna advocates and supports the wide use of solar energy. A clear framework
is necessary to ensure a structured development of the increasingly popular large-scale
PV installations and allow a high degree of planning reliability. The guide on the use of open
spaces for PV and solar thermal systems developed by Municipal Department 20 — Energy
Planning provides a clear explanation of the guidelines for the development of large-scale
installations. In general, photovoltaic and solar thermal systems should primarily be installed
on already used areas, such as roofs or facades. That means that they can be installed in all
types of areas and on buildings or other structures, such as retaining walls, fences, flying roofs,
noise barriers, grandstand roofs, etc. Their installation in open spaces is more restricted,
especially in housing development zones and green zones.

A considerable part of Vienna's building stock consists of old buildings that are worthy of
preservation and offer large potential for more efficient energy use. The Smart Block project
examines how energy use can be optimised in the refurbishment of houses built in the mid
to late 19t century. The scope extends beyond the usual thermal insulation and new win-
dows: The project aims to provide inter-building energy solutions, new mobility concepts
and possible financing models.



In keeping with the idea that fossil energy is the past and renewables are the future, the
Energy Report has decided to continue the tradition of using the currently dominant enl]
ergy source to measure energy. Therefore, the report uses photovoltaic surface area (PV
surface area) in order to replace fossil energy sources with solar energy as the standard
unit of measurement.

On average, 6.5 m? of solar modules are required to generate 1,000 kWh of PV electricity.
This is the conversion factor between other energy units and PV surface area. For large
amounts of energy, the Energy Report uses square kilometres as a unit, while the unit for
smaller amounts of energy is square metres.

Conversion factors (1 km? = 1,000,000 m?)
1kWh = 0.0065m2PV 1TWh = 6,500,000 m2PV = 6.5 km?PV
1MWh = 6.5m2PV 1TWh = 3.6PJ
1GWh = 6,500 m?PV 1PJ = 1.8km2PV
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AREA COMPARISONS GWh/PV

Reference area: Vienna's total area
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Energy flow chart and energy conversion

How much energy is needed to run a whole city? What enormous energy flows move through
the city and where are they used? The energy flow chart attempts to answer these questions.
It shows how energy moves through the city and how it is converted until it is finally used
to provide heating, lighting, mobility, etc. In order to utilise primary energy sources such as
natural gas, hydropower, wood or crude oil, power plants and refineries convert them into
commercial final energy sources such as district heating, electricity, petrol, wood pellets, etc.

The energy flow chart shows a simplified version of the most important flows between
the individual conversion steps. It also shows the energy losses that occur during energy

conversion.

The following terms are used in the energy flow chart:

Gross domestic energy consumption (GDC)

This includes both energy that comes into
the city from elsewhere and energy that is
generated in the city itself.

Total amount of energy The GDC s the sum of energy
consumed in the city imported from outside the city
and energy generated in Vienna.

....................................

16 %
\ from Vienna

CoN S 43.417 GWh

)
Primary energy 84% Imports

This energy is also referred to
as primary energy



. Energy sources available to electricity end-users after conversion
Final ener ’
a energy e.g. electricity, diesel, petrol, district heating, wood pellets

e.g.:

Final energy
= Fuel

primary energy
= QOil

Useful energy = mobility

The energy that is actually used for heating,
Useful energy lighting, mechanical work, etc.

b
|

H
} } S
iy -
Primary energy Final energy Useful energy
= photovoltaics = electricity = e.g. lighting, heating, computers

Energiebericht der Stadt Wien MA 20



q Energy that is lost during conversion
Conversion losses :
of primary energy to final energy and

final energy to useful energy.

8.0% 36.1%

Conversion losses

Conversion losses

Primary energy Final energy Useful energy

Losses 1 Space heating
The heat that is
lost while heating
(e.g. losses in the
heating system,
water heating,
distribution
systems, etc.)

16%

Losses 2 Process heat

. Heat losses
Energ f:s':e/so in industrial
y
atend users— < 7% processes _
distribution: (e.g. exhaust air

in a bakery).

N/ b

dab @ %

Energy lossesin
electrical appliances
and vehicles (e.g.
cars) —only approx.
30% of the energy
O used is converted
O into mobility, the
76% restis lost

Losses 3 Power/lighting




Share of individual modes of transport (private cars, cycling,

Modal Split walking, public transport) out of total traffic volume

!

Total traffic in Vienna 2012
28 % walking
[ 6% cycling

B 27%cars
(8 % passengers,
19 % drivers)

39 % public transport
0% motorcycles

THE FIGURE ON THE NEXT PAGE shows the energy flow chart of the City of Vienna for 2012 *.
The energy flow chart shows clearly that natural gas is the dominant energy source in Vienna,
at 41 % of gross domestic energy consumption. More than one third of it is converted into
electricity using various processes.

The category of fuels includes diesel, petrol, and small amounts of other petroleum prodll
ucts. At 29 %, diesel and petrol are the second largest contributor to gross domestic energy
consumption after natural gas.

The energy flow chart also shows the conversionlosses (12,504 TJ / 3,473 GWh), consumption
of the energy sector, transport losses, and non-energy use (4,514 TJ / 1,254 GWh), which
together make up 12.1% of gross domestic energy consumption, or 17,018 TJ / 4,727 GWh.
These losses and the energy sector’s consumption occur during different phases of the
energy flows (CF. FIG. ON THE NEXT PAGE ).

* This energy flow chart lists waste suited for incineration and coal as solid energy sources. This is only
done in the energy flow chart. In the chapter on energy generation, waste suited for incineration is
shown separately. In other calculations, waste suited for incineration is partially considered to belong
to the renewable energy sources.



Energy flow chart of the City of Vienna 2013, based on data from 2012
Current as at 2013 Source: Statistik Austria

4.2 Energy flow chart Vienna 2012

100% = 43,417 GWh = Gross domestic energy consumption Vienna 2012
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For the chart below, the figures from the energy flow chart were used
and gigawatt hours were converted into PV surface area.
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The developments in energy consumption and the associated greenhouse gas emissions
are important issues for the City of Vienna, as evidenced, for example, by the introduction
of the Climate Protection Programme (KIiP), the Urban Energy Efficiency Programme (SEP),
and the Renewable Energy Action Plan (RAP_Vie), which is currently being developed.

The objective of this report is to document and evaluate the historical developments and
status quo of energy use in Vienna for heating, electricity, and mobility from 1995 to 2012.
The main findings of the analysis of that period are the following:

When energy consumption is expressed in PV surface area, Vienna has the lowest con-
sumption per capita (31 m?, or 4,753 kWh) and is well below the Austrian average of 47 m?
PV surface area (or 7,200 kWh) per capita. This is mainly due to the fact that Vienna has the
highest share of flats, which are smaller and consume less energy than housing elsewhere in
Austria. Another factor is that the Viennese make considerably fewer car trips than people
in the other provinces.
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ENERGY GENERATION

I Total energy generation has in-
creased over time from 38 TWhin
1995 t0 43 TWhin 2012 (maximum:
47 TWhin 2005).

I Currently, 280 km? of PV surface
area would be needed to produce the
annual amount of energy consumed
in Vienna. That would be an area of
16.7 x 16.7 km, or the surface area of
all districts to the west of the Dan-
ube. Since 1995, energy consumption
has increased by approx. 19 percent
or 51 km? of PV surface area.

I Natural gas remains the main source
of energy production in Vienna with
a share of 41 percent, followed by
petroleum products at 29 percent.

I®» The most significant change in en-
ergy generation from 2011 to 2012:
Natural gas, while still making up
the largest share of gross domestic
energy consumption, dropped from
47 percentin 2011 to 41 percent
in2012.

ENERGY EFFICIENCY

I Total energy consumption has been
relatively stable since 2003.

B®» Theimplementation of the
measures of the Urban Energy
Efficiency Programme (SEP) between
2006 and 2012 reduced energy con-
sumption by 7.1 km? PV surface area,
or 1,096 GWh.

RENEWABLE ENERGY

The construction of photovoltaics instal-
lations is booming. Electricity generation
from photovoltaics nearly doubled from
2011 to 2012 (+45 percent). The total sur-
face area of PV installations on Vienna's
roofs by the end of 2012 was 75,000 m?>.

B The share of renewable energy
sources increased most in energy
generation, from 2 percentin 1995 to
12 percentin 2012.

I The share ofrenewables in final
energy consumption doubled from 6
percentin 2005 to 12 percentin 2012.
The main reasons for this were the
compulsory blending of biofuels with
conventional fuels and the start of
operation of the forest biomass pow-
er plantin Simmering and the waste
treatment facility Pfaffenau, which
also burns biogenic waste.

B®» [n2012, renewable energy covered
16.5 of total gross final energy con-
sumption of electricity, 16.4 percent
of district heating and 6.4 percent of
gross final energy consumption in the
transport sector.

B Wasteisthe dominating energy
source in the generation of renewable
district heating at 42 percent. Ap-
proximately one third (34 percent) is
generated from wood, and just under
a quarter (23 percent) is generated
from liquid, other solid (e.g. wood
pellets) and biogenic fuels. The share
of biogas is minimal at 1 percent.



The share of renewable energy
sources in district heating generation
increased from 454 GWhin 1995 to
1,038 GWhin 2012. Between 2005
and 2012, the share grew by an im-
pressive 20 percentage points from
32 to 52 percent.

Hydropower generates 84 percent of
renewable gross final energy.

ENERGY CONSUMPTION

The largest increases in final ener-
gy consumption from 1995 were in
electricity (+27 percent) and district
heating (+42 percent).

Total final energy consumption
increased from 32 TWhin 1995 to 38
TWhin 2012 (maximum: 40 TWhin
2004); however, it has been largely
stagnating since 2002.

There have been no big changesin
the share of energy sources out of
final energy consumption since 1995.
The largest change was in the con-
sumption of natural gas, which went
down from 27 percentin 1995 to 21
percentin 2012.

The share of electricity increased only
marginally, from 20 percent in 1995 to
22 percent in 2012, while the share of
district heating grew from 14 percent
in 1995 to 17 percentin 2012.

Oil still has the largest share in energy
consumption at 35 percent (almost
identical to 1995), followed by elec-
tricity at 22 percent. Electricity has
overtaken natural gas (21 percent;

27 percentin 1995).

I Total electricity consumptionin-
creased from 6.6 TWhin 1995 to 8.4
TWhin 2012
(+2 percent from 2011).

I Between 1995 and 2012, energy
consumption increased most in
the transport sector (+41 percent),
followed by private households (+13
percent), while energy consumption
in industry fell slightly (-7 percent).

I Space heating has showed signs of
stagnation since 1995, electricity
consumption since 2006.

I The share of electricity in final energy
consumption increased from 20 per-
centin 1995 to 22 percentin 2012.

GREENHOUSE
GAS EMISSIONS

B®» With the implementation of the KIiP Il
(Climate Protection Programme )
measures, per capita greenhouse gas
emissions are to be reduced by 21
percent by 2020 from 1990 levels.

B By theendof2011, the climate pro-
tection programme had helped avoid
3.7 tonnes of CO; equivalent.

I Per capita emissions have remained
unchanged since 1995 according to a
survey of air pollutants in the Austri-
an federal provinces. However, when
only the greenhouse gas emissions
that Vienna can influence are consid-
ered, i.e. excluding emissions trade
and traffic emissions that are not
emitted in Vienna, they have gone
down by 19 percent since 1995.
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