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Preface
More Beautiful – More Far-Sighted –
More Sustainable:
KlimaLand South Tyrol
The life and activities of humans on earth are

nities, performance-oriented research institutions and above

increasingly described with words like “bigger”,

all a strong culture of sustainability. This is how we have

“faster” and “more”. Planet Earth cannot cope
with it in the long run. We have just one planet
and we must treat it with greater care, foresight
and sustainability.

drawn up this policy document.
South Tyrol Energy 2050 outlines a viable yet challenging path to the year 2050. This strategy points to how our
Province will make a contribution to international climate
protection. It explains how to implement a sustainable
energy  future in South Tyrol and how it can be used for
social, economic and administrative innovations. It is a

A similar new approach to our environment will bring ad-

course of responsibility, respect and an expression of a

vantages for every single one of us. We want to achieve for

living culture.

ourselves a new quality of life in a pristine environment and

If we want to plan sustainable energy production, distribu-

a healthy climate.

tion and use, a forward-looking strategy is needed. Sus-

It will ultimately do us good if we make the necessary

tainability is to be seen as an ongoing process to increase

change in energy policy right now, today. A change to a far-

resource productivity in all sectors and optimize energy ef-

sighted approach possibly based on renewable energies,

ficiency. This requires from all of us the readiness and will-

matched with measures to improve energy efficiency and

ingness to pursue continuous innovation and a cultural

tap potentials for savings. Our energy supply of tomorrow

change – a unique opportunity for South Tyrol that we are

is to be independent, safe and clean!

committed to seize to make South Tyrol a KlimaLand.

Undoubtedly, sustainable energy supply and its smart use
will fundamentally change the energy landscape all over the
world. This will be the key message both globally and locally! As is often the case, success is a matter of public
awareness – a new way of thinking. Put otherwise, our job
is to convince both consumers and decision-makers of the
advantages of smart energy production and use.
Our Province too needs informed and engaged people who
wish to make an active contribution in shaping the KlimaLand. In this regard, it is the personal responsibility of every
single one of us to play an increasingly greater role for the

Dr. Luis Durnwalder

environment and growing awareness that energy is not

The President of the autonomous province of

something to be taken for granted and inexhaustible.

Bolzano-Bozen/South Tyrol

Therefore, we need a clear strategy with accurate planning
and approval instruments, up-to-date educational opportu-

Bozen, June 2011
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For readers in a rush
Energy is the motor of our lives. Its availability

South Tyrol takes over responsibility for climate

shapes everyday life and economic development.

protection

The way it is used affects the state of natural

South Tyrol will cut CO2 emissions to below 4 t by 2020
and to less than 1.5 t a year per inhabitant by 2050.

resources. This strategic document highlights, on
the one hand, the starting situation in the transport sector, private households and economy in
South Tyrol and the results achieved to date; on
the other, it illustrates the energy policy strategies
and how the vision for a sustainable future can
be implemented in South Tyrol.

Adequate and eco-socially equitable energy supply
The Province guarantees private households and the eco
nomy an adequate quantity of energy at a reasonable price.
Abandonment of fossil fuels and use of renewable
energy sources available at a regional level
South Tyrol will increasingly reduce its reliance on fossil
fuels  to meet its energy needs. The share of energy demand covered by renewable energy sources will amount to
at least 75 % by 2020 and over 90 % by 2050.

South Tyrol Energy 2050
Modern, environment-friendly infrastructures for
South Tyrol is determined to take over responsibility for cli-

energy production and transmission

mate protection. A sustainable energy policy is the most

The Province will ensure, either directly or through regula-

important prerequisite for this purpose. Thanks to the fa-

tions, that energy production and energy transmission meet

vourable conditions offered by the location, the autono-

the state of the art, are highly efficient and comply with set

mous administrative powers and the characteristics of the

environmental standards.

economic framework as well as to the efforts already undertaken, the Province of South Tyrol has good prospects

Partnerships and networks as the foundation for a

of further consolidating its leading role in energy and cli-

new culture of sustainability

mate policy.

Platforms will be established through which the Province,
municipalities, schools and the economy can cooperate.

South Tyrol Energy 2050 charts out the course of how

The aim is to encourage proactive initiatives to promote a

South Tyrol can develop into an internationally recognized

more efficient use of energy and the reduction of CO2 emis-

KlimaLand and sustainably shape its approach to energy.

sions.

Compared to other regional planning tools, this strategic
document stretches over a long time span: the proposed

Cooperation in the transnational network

targets and measures lay out the path for the next four

South Tyrol is actively engaged in international, national

decades. However, the long period of reference requires

and supraregional programs and is conducting innovative

milestones to be set and corresponding assessments to be

development projects with its neighbours.

conducted every five years, so that measures can be revised from time to time.

Greater exchange of know-how and research in the
field of climate protection and energy
South Tyrol is bringing together research and know-how

The 2050 energy policy vision

transfer in the field of energy efficiency, new energy tech-

Maximizing energy efficiency and tapping the available

South Tyrol Energy Agency has been established and it will

nologies and smart energy planning. For this purpose, a
potential for savings

be the driving force for the implementation of South Tyrol

The Province will implement measures to continuously re-

Energy 2050.

duce per-capita energy consumption. The continuous output of the population – without considering grey energy –

Cross-sector activities have the greatest innovation

will drop in South Tyrol to below 2500 W by 2020 and to

potential

below 2200 W a year by no later than 2050.

Coordinated cross-sector measures among administrations
must be encouraged.
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Strategic priority areas
Based on the 2050 Energy Policy Vision, strategic priority

• Energy supply and smart energy management

areas are defined in this document. They represent priori-

• Rational and smart use of energy

ties for action and group together the various measures to

• Building renovation and construction

be taken so that possible synergies between them are easi-

• Use of renewable energies

er to identify and exploit.

• General prevention measures for climate protection
• Innovation and transfer of know-how

Cultural change

Political strategies
Regulatory approaches

Technological innovation
Energy Policy Vision

Flow chart on the
implementation
of a sustainable
energy policy: the
detailed targets
forming the Vision
are implemented
through appro
priate policy
strategies.

Primary goal
Save energy
Cut CO2 emission
Detailed goals

Economic instruments

Goal-oriented funding of
research and innovation

Improve energy efficiency
Own role on the market
Replace fossil fuels
Increase renewable energy sources

Education, information
and awareness raising
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Results already achieved
A look at past trends reveals that energy consumption in

This substantial share of renewable energy sources is to be

South Tyrol has risen on average by 2.1 % a year since

ascribed also to the Provincial government’s long-standing

1995 – excluding the transport sector. In 2008 consumption

policy of incentives. Over the past 25 years about 500 mil-

rose to 8,222 GWh and 11,883 GWh including transport.

lion euros have been allocated in subsidies for measures

This is equal to an annual continuous output of 1881 W per

promoting energy saving and the use of renewable energy.

capita and 2719 W per capita including transport. By international standards, it is a relatively high value. If one con-

In the transport sector, the demand for energy is widely

siders the energy mix though, the relatively high share of

covered by large quantities of fossil fuels that to date can-

renewable energies leaps to the eye:

not be entirely substituted or radically reduced due to the
lack of alternatives. For this reason, transport is one of the

Excluding the transport sector, in 2008 South Tyrol pro-

main causes of CO2 emissions in South Tyrol.

duced an equivalent of 53.5 % of the energy used in the
Province from renewable energy sources:
• 34.4 % from electricity (mainly from hydraulic power
plants)
• 16.7 % from biofuels
• 2.4 % from other renewable energy sources

Overall energy
consumption and
energy sources
in South Tyrol.
Comparison
between 1995
and 2008 with
and without
transportation.
Thearrows
indicate the share
of renewable
energy.

100%

4,8

90%

16,7

29,6

34,4

0,3
3,1

60%
18,7

50%
40%

30,5

36,6

80%
70%

Transport

2,4

0,4

43,0

1,9
12,0

Electricitiy
27,3

7,3
Oil products
without transport

20%
10%

22,2

35,8

14,1

24,3

0%
1995 without
transport
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Biomass

24,0

10,7

30%

Other reg. energy
sources (landfill gas,
PV, biogas, etc.)

2008 without
transport

1995 with
transport

2008 with
transport

Natural gas
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Introduction and general assumptions
1.1 Introduction
How can South Tyrol provide its population and

Energy is a pillar of regional development. Its availability

economy with renewable energy? How can

shapes everyday life and economic development. The

the population and economy save energy in a

way it is used affects the state of natural resources. The
balance between the efficient use of natural resources and

smart way? What contribution can the Province

the necessary protection of natural assets lies within a

make to climate protection? How can conflicts

narrow range. However, the way we deal with energy does

be avoided between the use of land resources
and economic growth? How can the energy

not have effects only at a local level. Climate change shows
that our behaviour is an integral part of global interactions.

crisis be used for a cultural and economic

If we want to plan sustainable energy production, distribu-

renewal? The South Tyrol Energy 2050 strategy

tion and use, a forward-looking strategy is needed: relying
on coincidences alone would be of little avail since it would

is an attempt at finding answers to these

mean exposing oneself to the danger of pursuing subopti-

questions.

mal or even wrong targets. South Tyrol would risk losing
important development opportunities for society and the
economy. So to speak, we would leave future generations a
costly mortgage in the fields of the environment and climate protection.
The sustainable supply, energy saving and the smart use of
energy offer an opportunity for the Province and are to be
seen as an ongoing process. Sustainability is to be understood as an ongoing activity that increases the productivity
of resources and optimizes the energy sector. This requires
that we be open to ongoing innovation. The greatest
chance for the Province lies indeed in this ongoing innovation.
South Tyrol Energy 2050 charts out a viable path to be
able to stand up to these challenges. This strategy points
to how our Province can make a contribution to international climate protection. It explains how to implement a
sustainable energy future in the Province and how it can be
used for social, economic and administrative innovations.
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1.2 Demographic development
Energy consumption and greenhouse gas emissions are

a region. In South Tyrol the number of households has

closely linked to demographic trends. Trends in the resi-

greatly risen in recent years as has the population, while

dent population, its structure and distribution, the number

the mean household size has slightly decreased (Fig. 1–1).

of houses and households influence the energy demand of

Fig. 1–1:
Overview of
trends in popula
tion and house
holds in South
Tyrol since 1995
(ASTAT, various
years).
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Fig. 1–2:
Overview of
demographic
trends in South
Tyrol up to 2020
(ASTAT 2008).
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The trend towards smaller households is expected to continue also in the future, while the mean residential unit size
will grow (ASTAT 2008). Therefore, it is to be expected that
energy consumption will rise greater than up to now. It follows that appropriate savings measures are necessary.
In 2010 the Province had 507,657 inhabitants. In 2020
South Tyrol’s Provincial Statistics Institute (ASTAT) expects
a total population of 521,960 inhabitants (Fig. 1–2) distri
buted in 231,559 households (ASTAT 2008). A closer look
at the figures shows though that the 2010 population was
already higher than the forecast 2012 population (506,762).
Moreover, it is just as clear that the number of households
is rising faster than the population. The number of inhabitants per household will drop from 2.45 in 2010 to 2.26 in
2020.
Clearly, the presence of guests during the year is to be
considered as well. Incoming tourists are considered in the
section on economic sectors (Chap. B–2).

1.3 The spatial framework
To determine and assess the energy balance of a system, it
is necessary to identify its geographical scope and the interactions involved. That makes it possible to calculate
consumption and emissions in a verifiable manner, while
classifying potential energy savings correctly. South Tyrol
Energy 2050 takes the domestic concept as a basis. The
domestic concept is a well-established approach in political economics which is generally chosen in energy statistics. According to this approach, only the energy produced
and used within the region’s boundaries and the resulting
emissions are considered. The energy associated with imported goods and services, the energy consumption induced abroad by South Tyroleans and the resulting CO2
emissions are not considered due to the lack of data. The
section on the measures to be implemented envisages that
a specific study will be carried out in coming years to take
into account this portion of “grey energy” and “grey emissions” that is induced by South Tyrol (see Chap. A–3.5.7.2).
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South Tyrol Energy 2050 outlines the way in which

Thanks to the favourable conditions offered by the location,

South Tyrol can develop into an internationally

the autonomous administrative powers and the characte

recognized KlimaLand and sustainably shape its
approach to energy in the long term. The
strategy describes how the Province can take
advantage of this opportunity to build a

ristics of the economic framework, the Province has good
prospects of taking on a leading role in energy and climate
policy. If the Province takes advantage of this role, it will
underscore its solidarity with those regions which are especially oriented towards climate protection. It is also in its
own interest that South Tyrol should play an active role in

low-emission economy while consolidating its

the field of preventive climate protection. The Province’s

position in terms of international competitiveness.

great sensitivity to the issue of climate change (water sup-

The implementation of these measures will
trigger growth impulses, encourage innovation

ply, permafrost, natural hazards, dependence of agriculture
and tourism on climate conditions, area of permanent settlement) requires that South Tyrol’s inhabitants use energy

and consolidate the culture of sustainability

more efficiently and sparingly while eliminating fossil fuels

in South Tyrol’s society.

as much as possible from everyday life (Fig. 2–1).

South Tyrol is determined to take responsibility for protec

measures for climate protection. Such measures are to be

ting the climate. A sustainable energy policy is the most im-

defined in the sectoral plans, laws and measures.

This Climate Strategy does not describe any adaptation

portant prerequisite for active climate protection and it contributes to solving a global problem. This means that efforts
to pursue sustainable development in South Tyrol have an
impact also beyond the region’s boundaries.
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2.1 A
 ims and structure of South Tyrol
Energy 2050

standards have been adopted that lie outside the sector (in
this case “energy”) and are universally valid (sustainability,
social equity, high quality of life, transparency, etc.).

South Tyrol Energy 2050: long-term quantitative targets
The targets and measures set forth in the strategic docu-

South Tyrol Energy 2050: a structured process in stages

ment chart out the path for the next four decades. This

A sustainable society and economy are to be understood

time frame has been chosen deliberately. Scientific know

as an open political concept. This concept is to be further

ledge on climate protection and on the remaining quantity

developed and pursued in the interest of society, the eco

of fossil fuels offers us today an adequate safety margin to

nomy and the environment and in light of the worsening

allow for quantitative propositions on the desired final out-

environmental crisis and changing social and economic

come. Internationally recognized, quantitatively defined tar-

challenges. Therefore, it is important that the process is

gets for energy consumption and CO2 emissions are the

structured as clearly as possible. This will make it possible

foundation for the implementation of the strategy.

to lay an important foundation that can orient all the players
involved.

South Tyrol Energy 2050: Principles for defining the
framework

The implementation of a vision for a sustainable manage-

The principles define the framework within which the stra

ment of energy in South Tyrol will be carried out in several

tegy is to be implemented. This ensures that implemen

stages (Fig. 2–2), each of which will be followed by an as-

tation occurs within an overall process of sustainable re-

sessment of the progress achieved and of the further

gional development. In order to define this framework,

course of action for implementation. That will make it pos-

Fig. 2–1:
The climate
change risk index
shows the medi
um-term risk of
regions as a result
of climate change.
South Tyrol has
been classified
among the re
gions most heavily
affected. The ba
sis for the calcula
tion of this index is
provided by the
potential demo
graphic changes
triggered by flood
ing and drought
hazards resulting
from climate
change and the
vulnerability of
agriculture, fishing
and tourism.
Changes in tem
perature and pre
cipitation patterns
are considered as
well (Eurostat,
GFS, GD REGIO,
REGIO-Gis).
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sible to make adjustments to incorporate innovations or

On the other hand, inaction or inconsistent action without

new scientific knowledge without loosing sight of the long-

clear goals would be fatal. Ignoring the need for action

term orientation. The long period of reference requires that

would prove to be disastrous for future generations and in-

milestones be set. This way it is easier to monitor imple-

hibit necessary innovations.

mentation and to adjust, supplement and expand measures
from time to time. Intermediate evaluations and a redefini-

South Tyrol Energy 2050: Pacesetting services and

tion of measures should take place at least every five years.

coordination function

South Tyrol Energy 2050: ongoing and consistent

dination function. In order to actually reach the ambitious

South Tyrol Energy 2050 provides a pacesetting and coormodulation

goals contained in the strategy, innovations must be set in

The Copenhagen Climate Conference in December 2009

motion and a variety of sector-specific measures must be

declared that it was still possible to limit global warming to

coordinated. Among other things, programmes, facilities,

2 °C (see Chap. B–4.4.2). Today we still have the chance to

training and information initiatives as well as legal regula-

successfully avoid the worst scenarios of climate change.

tions contribute to that end. This strategy makes sure that

We can stand up to this challenge and exploit it to innovate

the basic vision is reached effectively and in an economi-

every sphere of life. A similar policy, supported by techno-

cally efficient way. It is intended to maximise every euro in-

logical development, will allow the Province to achieve un-

vested, making sure that it contributes significantly to

precedented energy efficiency, re-orient energy production

reaching the objectives.

and enhance resource productivity.
South Tyrol Energy 2050: Implementation through
Radical measures are needed, which cannot be implemen

strategic priority areas

ted overnight and require long-term adjustments in the var-

The concrete measures are grouped in strategic priority

ious sectors. An abrupt and hasty change of course could

areas, also called “priority axes” (see Chap. A–3.5) which

heavily cripple territorial and economic development, over-

are intended to provide continuity and consistency in the

whelm society and undermine people’s acceptance of sus-

implementation phase. Priority areas help identify synergies

tainable climate protection. The required technological in-

and possible contrasting objectives.

novations need time to be developed and to reach market
maturity.

Vision

2050

2010 package of measures

2035
2020

2015 package of measures

strategic approaches

2045 package of measures

strategic approaches

Fig. 2–2:
South Tyrol
Energy 2050 is
based on an over
arching vision,
corresponding
principles and
milestones as well
as on packages
of measures that
are to be revised
and expanded
from time to time.

Principles with intermediate goals
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South Tyrol Energy 2050: Partnership among society,

individual sectors and define also the fundamentals of the

economy, stakeholders, authorities and politics

energy plan (Fig. 2–3). They ensure that the energy sector

The successful implementation of the climate strategy will

contributes to the desired quality of life as well as to a ba

enable South Tyrol to change its usual ways of thinking and

lanced social, environmental and economic growth. The

behaviour patterns. That will offer a great opportunity for

need to include energy-policy visions in a general plan for

technological advances as well as for social and cultural

spatial development is underscored by the following inter-

progress and innovation. South Tyrol Energy 2050 is a pro-

relations:

gramme which involves society as a whole. It is also an in-

a) Energy consumption is one of the most important key

vitation to the population, Province, municipalities, eco-

factors in environmental policy. Energy consumption ac-

nomic players, associations and the research community to

counts for a substantial part of greenhouse gas emis-

think, work and decide together within the framework of

sions. An energy policy that is sustainable, sparing and

technically-based targets. South Tyrol Energy 2050 is a po

based on the use of renewable primary energy sources

licy document that must be further developed through a

supports climate protection.

guided, systematic process of discussion (See Chap. A–4).

b) The production of renewable energy affects environmen-

It calls for a broad partnership and encourages openness

tal resources and hence has an impact on the quality of

to innovation, personal responsibility and sustainable pro-

ecosystems and the landscape. Aquatic and forest eco-

active initiatives in the population and economy.

systems are representative examples. In case of installation in open countryside, even solar energy requires
space and affects the landscape.

2.2 V
 ision for energy policy and general
regional development

c) The 2009 crisis in natural gas supply showed that a heavy
dependence on foreign energy can have a negative impact on a country’s development. Energy affects eco-

The climate strategy is marked by far-reaching environmen-

nomic and social life. Every single one of us relies on

tal, economic and social interactions and for this reason it

energy. Security of supply, modern energy transmission

needs to be incorporated in South Tyrol’s sustainable de-

and social standards are the pillars of sustainable deve

velopment policy. That would ensure that measures having

lopment.

negative effects on other spheres of life can be avoided or

d) Overall energy consumption and hence our contribution

at least mitigated and that set threshold limits from other

to global climate change are affected by sectors which

planning instruments can be considered. Reasonable sec-

belong to different policy fields. Suffice it to mention here

toral measures from an energy supply perspective can
make sense from an energy policy point of view, but can

mobility, tourism and spatial planning.
e) South Tyrol is a part of Italy and a region of Europe. Co-

worsen the overall balance of sustainability in the Province

operation based on solidarity with neighbouring coun-

or lead to unacceptable consequences in another sector.

tries and regions is extremely relevant from both an en-

Incorporating the vision in the general target system of re-

vironmental and economic point of view.

gional development makes it possible to better exploit synergies and orient the necessary radical changes in the long

The energy sector must always take into account the pre-

term, while ensuring that these are socially sustainable.

cautionary and “polluter pays” principles. When shaping it
one should ensure that it meets the following conditions:

In South Tyrol the Provincial development and spatial plan-

• environmentally feasible

ning instrument (LEROP) illustrates the general guidelines

• economically reasonable

for sustainable territorial development. The plan is currently

• socially acceptable

under review. The principles set forth in the LEROP illus-

• transparent and based on solidarity

trate how to implement the principle of sustainability in the

• innovative
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Fig. 2–3:
South Tyrol
Energy 2050 is
based on the
principles of a
comprehensively
sustainable
development of
the Province and
implements the
decisions on
sustainable
development set
forth in
international
treaties and
agreements.

2

Pressure factors: Climate change, availability of fossil fuels,
financial crises, political instability, …

Major international goals
Global: Kyoto Protocol, Rio Declaration 1992
Europe: EU20
Regional, transnational: Alpine Convention (Energy Protocol and
Climate Action Plan), ARGE Alp

LEROP: Sustainable development as
society-wide guiding principle
environmentally
sustainable
polluter-pays
principle

economically
reasonable
ongoing innovation
and development

socially
sustainable
precautionary
principe

transnational
cooperation

transparent and based
on solidarity

South Tyrol’s Climate Strategy 2050
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On the way to KlimaLand
The climate strategy will contribute to establishing

history and traditions and the proper involvement

“sustainability” as a society-wide guiding

of all those concerned. Sustainable development

principle, letting it grow into an attitude towards

is to be understood as an ongoing optimization

life. Sustainability is to be considered a cultural

process by which regional development can be

challenge. Acting sustainably requires that

continually improved to achieve greater

we consider the environmental conditions of a

sustainability. Living standards, quality of life and

location vis à vis other factors. Aspects relating

sustainable and resource-efficient leisure are

to business, regional and national economics are

cornerstones in this approach.

just as significant as those concerning culture,

3.1 The 2050 Energy Policy Vision
South Tyrol will become the KlimaLand in the heart of Europe and the Alps. For this purpose the Province must implement comprehensive measures in climate protection
and take on a leading role in adopting the necessary innovations. South Tyrol’s society must use energy in a smart
and sustainable way. The Province will cover its energy demand with various sources of energy. Energy is to be obtained preferably from renewable and locally available
sources in a way that preserves the environment and natural resources as much as possible.
The population and economy will be supplied with enough
energy. The Province recognizes this as a central task for
basic services that are service-oriented, innovative and
aimed at the highest level of technology according to the
targets of the South Tyrol Energy 2050 policy document.
By 2050 annual CO2 emissions per inhabitant due to energy consumption will drop to below 1.5 t (< 1/3 of the percapita emissions in 2008) and the consumption measured
as continuous output per capita to below 2200 W. The
share of grey energy imported through incoming goods and
services is not considered in these targets.
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High biodiversity
Original landscapes and enchanting agricultural landscapes
UNESCO world natural heritage site and outstanding protected areas
Clear water, clean air and healthy soil
Extremely sustainable use of renewable energy sources
Healthy food and good eating
…

Fig. 3–1:
The South Tyrol
KlimaLand vision
is based on a sus
tainable develop
ment approach.
The climate stra
tegy describes the
targets and meas
ures for the imple
mentation of this
vision in the field
of climate pro
tection and sus
tainable energy
use (in green)
(Altmüller 2010,
modified).

natural

KlimaLand
South
Tyrol

smart/
technologically

Smart use of energy
Energy-efficient buildings
Land-saving, climate-friendly land use planning
Sustainable mobility
Green energy
Modern and smart distribution networks/grids
Modern technologies
…

innovative

Informed and interested inhabitants
Participation
Rooted sustainability culture
Modern education
Performance-oriented research centers
Low-carbon economy
Appropriate planning and authorization instruments
…

3.2 South Tyrol – the KlimaLand
South Tyrol KlimaLand is the concrete expression of this vi-

where high-quality products are produced by local farmers

sion. KlimaLand is a quality label that underscores South

while preserving natural resources, using the land sparingly

Tyrol’s efforts to pursue a high quality of life and welfare as

and safeguarding biodiversity. Within this framework a

well as its commitment to grow as an innovative business

long-term sustainable, low-carbon development is pursued

location within a sustainable framework. The South Tyrol

in which ongoing cultural and technological innovation is

Energy 2050 climate strategy is the trendsetter that shows

particularly advocated.

how South Tyrol can become the KlimaLand in the heart of
the Alps and a sustainable region in Europe. The South Ty-

The long-term conservation of the quality of life in South

rol Energy 2050 climate strategy addresses central aspects

Tyrol is hinged on a climate-friendly development. The

of regional development such as energy, climate protection,

smarter South Tyrol and its inhabitants use energy, the less

low-carbon economic development, sparing use of resour

this Province will depend on others, the cleaner its air, the

ces and technological and cultural innovation (Fig. 3–1).

better its resources will be preserved and the less its revenues will be burdened. For a sustainable approach to the

According to this vision South Tyrol will stand out for its

use of energy, the Province attaches great importance to

clean environment and the good conditions of its natural

far-reaching innovations and to the potential and know-

resources: clean water, clean air and healthy soil are its

how of the local population. The economy and the innova-

most important expressions. The landscape blends toge

tion potential in this Province too can and will greatly bene-

ther pristine nature areas and enchanting agricultural land

fit from this.
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3.3 Energy policy principles

renewable primary energy sources will amount to at least
75 % by 2020 and over 90 % by 2050.

First principle: Maximizing energy efficiency and tapping the available potential for savings

Fifth principle: Modern, environment-friendly infrastruc-

Increasing energy efficiency, encouraging the smart use of

tures for energy production and transmission

energy and the systematic development of saving poten-

The Province ensures, either directly or through regulations,

tials are the top priority of South Tyrol’s energy policy. The

that energy production and transmission meet the state of

principle applied here is that unused energy is the best

the art with a high degree of efficiency and comply with set

form of renewable energy. When saving energy, the public

environmental standards. The transmission systems must

administration, companies and institutions funded mainly

guarantee appropriate, high-quality supply throughout the

with public money serve as role models. The Province

entire Province even outside town centres. The grid layout

implements measures to continuously reduce per-capita

is designed in such a way as to minimise the radiation ex-

energy consumption. The continuous output per inhabi

posure for the population and respect the landscape and

tant – without considering grey energy – will drop in South

environment as possible. Modernization is pursued in co-

Tyrol to below 2500 W by 2020 and to below 2200 W a year

operation with the competent offices.

by no later than 2050.

Technologies are tested at 10-year intervals throughout the
Province. The Province develops its transmission infra-

Second principle: South Tyrol takes on its responsibility

structure with the goal of filling the gaps between energy

to protect the climate

demand and supply. The population is provided services

South Tyrol will contribute to climate protection and serve

through smart grids.

as a role model. CO2 emissions will be drastically reduced
in coming years. The geographical position and natural

Sixth principle: Partnerships and networks as the

conditions make it possible to cover a substantial part of its

foundation for a new culture of sustainability

energy demand through renewable sources. South Tyrol

The success of a strategy depends on the extent to which

will cut CO2 emissions within its boundaries to below 4 t by

the vision, principles, targets and measures are shared by

2020 and to less than 1.5 t a year per inhabitant by 2050.

the population and the companies operating locally. The
Province informs the population and economic players and

Third principle: Adequate, eco–friendly and socially

raises their awareness of the need for climate protection

equitable energy supply

and a sustainable energy policy. The population is syste

The Province guarantees both private households and the

matically involved in the implementation of the strategy,

economy an adequate quantity of energy at a reasonable

guided towards personal responsibility and informed about

price. The necessary energy is obtained mainly through

the smart use of energy.

better efficiency and smart use and, only as a second op-

South Tyrol Energy 2050 creates platforms for cooperation

tion, through an increase in production capacity. In all parts

between Province, municipalities, schools, the economy

of the Province energy supply is ensured at the same high

and associations. Through this partnership approach, the

level of quality.

effort is made to boost proactive initiatives and a sense of
responsibility for saving energy, using energy efficiently and

Fourth principle: Abandonment of fossil fuels and use

cutting CO2 emissions among private citizens and across

of renewable energy sources available at a regional

sectors. Voluntary initiatives and measures are pursued

level

with the business community, municipalities and the popu-

South Tyrol widely covers its demand for energy without re-

lation. These platforms should be the seeds of a new cul-

sorting to fossil fuels. The energy demand is duly reduced

ture of sustainability and lead to the growth of society-wide

through smart use and improved efficiency. In the mobility

think tanks for innovations in the fields of energy and cli-

sector, preventive measures (public transportation, land

mate protection.

use, etc.) and e-mobility are encouraged. The residual demand for energy is covered mainly with renewable sources.

Seventh principle: Cooperation in the transnational

In this regard, the Province exploits the available renewable

network

energy sources according to demand and the principle of

The Province cooperates with domestic and foreign part-

sustainability making sure that negative effects on natural

ners in the fields of climate protection and energy supply

resources are avoided or else that, as a whole, a positive

and distribution. South Tyrol is actively engaged in interna-

sustainability balance is preserved. The exploitation of en-

tional, national and supraregional programmes and is con-

vironmental resources for energy production considers the

ducting innovative development projects with its neigh-

sensitivity of ecosystems and does not exceed the limit of

bours (Green Corridor). In this regard, the exchange of

their ecological viability. The share of demand covered by

know-how and cross-border cooperation is particularly im-
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a transregional level.

3.4 Strategic approaches on the way to
KlimaLand

Eighth principle: Greater exchange of know-how and

The foremost target of South Tyrol’s energy policy is to

research in the field of climate protection and energy

save as much energy as possible or not to use energy at

portant. The grids and other services are interconnected at

South Tyrol brings together research and the transfer of

all. This way the consumption per person can be reduced

know-how in the field of energy efficiency, new energy

as a whole and regional development can be pursued in an

technologies and smart energy planning in order to actually

energy efficient way. The necessary residual demand for

reach the goals set out in the South Tyrol Energy 2050 poli-

energy is to be covered as much as possible with renewa-

cy paper. A South Tyrol energy agency has been estab-

ble sources. The following specific targets have been set

lished for this purpose and it will be the driving force for the

for a sustainable energy policy:

implementation of South Tyrol Energy 2050. The Energy

• Energy savings and increased energy efficiency in all

Agency will cooperate with existing research and innova-

fields of life

tion centres, know-how transfer organizations and busi-

• Reducing dependency on fossil fuels

nesses and ensure appropriate legal and administrative

• Reducing CO2 emissions

framework conditions. The Province establishes strategic

• Taking advantage of the necessary restructuring to boost

partnerships with centres of competence outside of its borders.

economic and technological innovation
• Using this opportunity to build a culture of sustainability

Ninth principle: Cooperation among sectors as the

The priorities in the energy policy targets of the Province

greatest potential for innovation

are derived from these targets (Fig. 3–2). The topmost prio

There is no doubt that both energy and climate change poli-

rity is the smart use of energy or else the prevention of un-

cies have an inter-sectoral nature. The regional government,

necessary energy consumption. Replacing fossil fuels and

together with associations and the research community,

expanding renewable energy are to be considered two se

systematically points to potentials for enhanced energy effi-

parate targets. Fossil fuels can also be replaced through

ciency in the various policy fields. Based on this, measures

saving or greater energy efficiency.

are adopted by the various administrations. In this regard, a
platform has been established among South Tyrolean au-

The set system of targets is to be considered as a whole. It

thorities: coordinated by the Water and Energy Department,

is not enough to simply want to reduce CO2 emissions. At

it has the task of discussing the proposed measures across

the same time we must be able to exploit the technological

sectors, thereby avoiding conflicting targets. The measures

advantage in order to reduce energy consumption as a

adopted by the platform are then integrated into the climate

whole. Therefore, a farsighted policy must aim to anticipate

strategy at the time of its periodic revisions.

future opportunities and risks, balance different interests

Smart use of energy
Growing relevance

Fig. 3–2:
The tangible
energy policy
goals of the
Province. The
topmost priority is
the smart use
of energy, namely
saving energy.

Improved energy efficiency
Replacing fossil fuels
Development
of renewable
energy
sources
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and shape the necessary reorganization processes in a so-

In the environmental sector regulatory approaches are

cially and environmentally sustainable way. The Provincial

proving to be increasingly successful. This can be clearly

Government can rely on a specific range of regulatory op-

seen from experiences in waste management, sewage

tions. Regulatory policy comprises all of the sovereign, tar-

treatment and emissions control as well as in energy effi-

get-oriented, legal and organizational measures by means

ciency (Weizsäcker, von E.-U. et. al 2010). In addition to

of which policymakers regulate the conditions for develop-

their impact on the environmental sector, regulatory mea

ment in a given sector in the longer term (Springmann

sures have also unleashed a wide array of innovations and

2005). The task of the Provincial Government is to strike a

changes in production processes and ultimately led to

balance between regulatory approaches and the free mar-

greater resource productivity (Fig. 3–3).

ket. It is called upon to indicate paths, set framework conditions and formulate ambitious goals.

Fig. 3–3:
Even directives
stimulate innovations:
the energy efficiency
directive for
buildings in Germany
increased the
number of patents in
this sector by five
times in just a short
time (Martin Jänicke,
2007).

80
70
60
50
40
30
20
10
0

1990

Germany

Fig. 3–4:
Flow chart on the
implementation
of a sustainable
energy policy: the
detailed targets
forming the Vision
are implemented
through appropri
ate policy strate
gies.

1994

USA

1998

2002

Japan

Cultural change

Political strategies
Regulatory approaches

Technological innovation
Energy Policy Vision

3

Primary goal
Save energy
Cut CO2 emission
Detailed goals

Economic instruments

Goal-oriented funding of
research and innovation

Improve energy efficiency
Own role on the market
Replace fossil fuels
Increase renewable energy sources
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Education, information
and awareness raising

The Province’s energy and environmental policy must com-

gradually renovate the existing economic structure while

bine political strategies in innovative ways in order to

reducing CO2 emissions.

achieve the set goals, drive innovation, apply eco-efficient
technologies and be able to stimulate the energy- and re-

Alongside the energy price, various economic approaches

source-efficient reshaping of society and the economy:

and instruments can help steer environmental decisions.

• Economic instruments;

The strategic relevance of these political instruments is un-

• Education, awareness and information strategies;

touched by the feedback effects of rising energy prices.

• The Province’s market position;

The way in which these economic instruments are shaped

• Target-oriented approach of research promotion.

determines their pros and cons (German Council for Sustainable Development, 2009).

These strategic approaches make it possible to use the
contents of the climate strategy in order to foster regional

3.4.1.2 Guidance through incentives

development. The implementation of the measures im-

Incentives are monetary or non-monetary measures by

proves the Province’s resource efficiency. Greater resource

which the risk of investments is mitigated, thereby making

efficiency determines at the same time the systematic use

it possible to expedite the introduction of innovations on

of the Province’s potential, the closing of regional loops,

the market and encouraging a change in behaviour among

the subsequent stimulation of innovation and cultural open-

the population and consumers. They can take the form of

ness towards a creative perception of environmental re-

subsidies, loans, sureties, promotion capital, tax breaks,

sponsibility. The implementation of this energy policy vision

exemptions from custom duties, rebates, non-monetary fa-

supports the path to a new culture of sustainability and

cilities, etc. Within the framework of South Tyrol Energy

technological change and can, in turn, benefit from the

2050 incentives make sense if they can help

positive feedback triggered (Fig. 3–4).

• encourage a change in behaviour to increase energy efficiency,
• bolster the transition to alternative sources of energy and

3.4.1 Economic control tools

• make innovative products in said sectors ready for the
market in a shorter amount of time.

3.4.1.1 The meaning of the energy price
The consumer prices for energy sources depend on the as-

Incentives must bolster the ongoing innovation force of the

sociated production costs, transport costs, energy taxes,

economy and bring immediate benefits to citizens. A given

VAT and any carbon tax, the subsidies granted by the rele-

measure is to be incentivized only until the associated

vant lawmakers and the processing costs. If single parts

goals are reached. Incentives that last for a long time and

are changed, then even the charges due by consumers for

do not have clear goals risk distorting the market and be-

the purchase of energy change.

coming a component in pricing.

Rising energy prices, and hence rising energy charges, in-

3.4.1.3 Guidance through taxation or preferential tax

fluence the behaviour of companies and households: the

treatment

more expensive it is to buy energy, the weaker the eco-

The public good that goes by the name of “environment” is

nomic purchasing power (EWI & Prognos 2006). If only

sometimes overwhelmingly burdened because it can be

specific forms of energy become expensive (e.g., fossil fu-

exploited for free and because market rules often fail. If the

els), these energy sources will very likely be replaced with

market fails, policymakers must intervene to fix this, for ex-

alternative sources by businesses and private consumers

ample, through so-called “green taxes”. Through taxes, the

alike. In addition, investments in energy savings become

consumption of specific environmental resources can be

more attractive. This, in turn, strengthens businesses that

made more expensive artificially and their exploitation can

offer facilities, products or services for the efficient use of

be made less attractive for the population and economy.

energy.

Making non-sustainable sources of energy more expensive

In the future the interrelations between price, supply and

ces and energy-efficient devices, machines and production

increases the competitiveness of alternative energy sour
demand will consolidate the trend to abandon fossil fuels,

processes. In addition, it increases the sparing use of ener-

change behaviour by shifting towards energy saving and

gy across the board. As a result, it speeds up the entry of

increase the openness to innovation in the field of energy

new technologies on the market and a change of behaviour

efficiency and renewable energy. Finally, it will increasingly

in the population. Taxation for climate policy purposes in

pay off also in economic terms. The price of energy sour

the energy sector should have the following characteristics

ces is among the most important forces for the implemen

(see also Bavarian Ministry for Economy, Infrastructure,

tation of the climate strategy. Its trend will contribute to

Transportation and Technology, 2004):
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• compliant with the polluter-pays principle: it must clearly
reflect the negative effects of energy sources on the cli-

rates, in principle, incentives are awarded regardless of
income.

mate. For instance, with regard to the negative effects of
energy consumption, reference is made to CO2 equiva-

Of course, tax relief schemes come also with costs for the

lents.

public sector. However, the growth stimuli that are un-

• system-compatible: it must be consistent with the tar-

leashed can generate corresponding tax revenues. One

gets set in the energy plan and with the regional system

example is the 55 % tax deduction of the costs for energy-

of incentives for the energy sector.

efficient building renovations (Chap. B–4.2.2). Fig. 3–5 shows

• competitive: taxation for climate policy purposes is applied across the board for all economic players. In case

the estimated tangible and intangible advantages that
could be achieved with this tax break at a national level.

of a small region, the effects are to be thoroughly as3.4.1.4 CO2 emissions trading

sessed with regard to competitors.
• reasonable: the tax should not overburden citizens and

Emissions trading is a market-based instrument aimed at

businesses, but at same time it should encourage eco-

reducing greenhouse emissions through measures that can

friendly practices.

minimise the cost of meeting a set emissions targets. The
European Union wishes to meet its obligations to reduce

On the one hand, products and services that contrast with

greenhouse gas emissions. In 2005 the EU emissions tra

the energy policy goals should be taxed more and hence

ding system (ETS) was introduced for the trading of EU

made more expensive, while, on the other, specific initia-

emission allowances (EUA). The legal framework is provi

tives, products and services that especially support the

ded by Directive 2003/87/EC of 13 October 2003. The EU-

energy policy goals should be incentivized through tax

ETS is based on a “Cap-and-Trade” system in which all

relief schemes (tax concessions and tax benefits). Raising

natural and legal persons can participate. This system ena-

or reducing taxes can help steer development (economy,

bles assigning a price to a so far priceless environmental

energy consumption, etc.) in a specific direction. Although

good, namely the ability of the Earth’s atmosphere to with-

they have the appearance of tax legislation, such measures

stand climate stress. Among the various certificates; the

can be usually classified as regulations directing the

most important ones include:

economy (Bahrs E. & J.-H. Held 2006). By and large, tax

• EUA (EU emission allowances) are certificates issued by

relief schemes are tantamount to incentives, even though

the State representing the right to emit a specific quanti-

they work according to different mechanisms. For instance,

ty of CO2 (I: valid for 2005–07, II: valid for 2008–12). This

while a change in income tax affects individual income

type of certificate is used in the EU emissions trading

brackets differently due to the progressive income tax

system (ETS).

Fig. 3–5:
Pros and cons of
a 55 % tax deduc
tion for energyefficient building
renovations from
the perspective of
public authorities.
When implemen
ting measures, tax
relief schemes are
beneficial if they
help achieve the
desired environ
mental effects
while fostering the
regional economy
(Dell’Oste &
Parente 2010).

11.1 billion €
Total private expenditure on
projects eligible for tax credit
6.1 billion €
Government costs due
to less tax revenue

Less CO2 emissions
Social, economic and
environmental advantages
that cannot be monetized

Improved quality of the
residential environment
Support to enterprises
and employment
(particularly green economy)

Economic
effects

3.1 billion €
Savings on energy expenditure for private citizens
who carried renovation and benefited from incentives
3.2 billion €
Tax revenue from activities (work, purchases)
related to the implementation of projects entitled
to 55% tax credit
4.3 billion €
Higher value of the renovated buildings
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Support to
technological innovation

Enhanced national energy mix

• CER (Certified Emission Reductions) are certified emis-

price of electricity will rise so much that all households will

sion reductions made possible by climate protection

be equipped with modern, energy-saving appliances within

projects that are assessed by an independent surveyor,

a short time.

approved by the CDM executive council of the UN
Framework Convention on Climate Change and entered

In the commerce, trade and service sectors, rising fossil

in a dedicated register. CERs were introduced in the Eu-

fuel prices have heavier repercussions on the building

ropean Emissions Trading System in 2007.

stock. The turnover rate is significantly higher due to the

• VER (Verified Emission Reductions) are certificates for

different mechanisms and can also be supported by law-

verified emission reductions from smaller climate protec-

makers through tax policy and investment incentives. Sa

tion projects for which an UN registration would not be

ving potentials should be greatest where there is a great

economically reasonable. These schemes are verified by

need for indoor heating (hotels, hospitals, rest homes, etc.).

an independent surveyor and are used by parties in-

The skilful application of instruments to steer energy use

volved for voluntarily climate protection and compensa-

should increase the readiness to adopt upcoming innova-

tion of their CO2 emissions.

tions and accelerate renovation.

After earning negative headlines internationally in 2008 and

Businesses that are not open to innovation and that are

2009, CO2 trading had to be temporarily suspended. The

very energy and emission-intensive will fall behind. Any re-

causes were the “theft” of CO2 certificates from national

settlement of such types of business – particularly if they

accounts and speculations on the different VAT computa-

also fail to provide a meaningful contribution to the creation

tions in individual countries (De Amicis 2011).

of value at a regional level – will no longer be supported in
the future.

VER certification is an interesting opportunity for South
Tyrol. While, taken alone, individual projects might hardly

Higher prices for fossil fuels boost the replacement of fossil

lead to significant revenues, the possibility of pooling to-

fuels and the implementation of energy-saving and efficien-

gether various measures could generate appreciable profits

cy-raising measures in the commerce, trade and services

in the course of time, which, in turn, could be allocated for

sectors. In the renewable energies sector South Tyrol has

energy saving initiatives. In 2012 South Tyrol will assess the

very good prospects with its water, biofuel and solar energy

viability of introducing a certification of smaller climate pro-

resources.

tection projects promoted by public authorities (composting facilities, energy-related renovation of public buildings,

One advantage of renewable energy sources in South Tyrol

climate-friendly public mobility, biofuel plants).

is the greater price stability compared to fossil fuels. The
lower the price volatility of a given energy source, the easi-

3.4.1.5 Resulting strategies for action

er it is for the economy to include the costs for the derived

Rising energy prices have a relatively little impact on the

energy in its plans. Provincial energy sources can rely on

overall energy consumption of private households (EWI &

relatively high price stability (Fig. 3–6). South Tyrol must in-

Prognos 2006). The reason for this is the inertia of the resi-

creasingly underscore these advantages by means of a tar-

dential building stock. Since the energy-related renovation of

geted tax and incentive policy.

buildings entails high costs for private citizens, improvements in the energy efficiency of the building stock are made
reluctantly and are reflected only slowly in the statistics.

The purpose of economic regulatory instruments is to
channel and build synergies among the various players.
That is something to be attentively considered when defi

In the housing sector, the regional policy is called upon to

ning incentives and taxes. Resorting to synergies makes

promote a change in behaviour and openness to innovation

sense if they can be help achieve more energy efficiency

in the fields of energy efficient buildings, spatial planning

and lower emissions. It is worth mentioning here the co

and construction through incentives, tax mechanisms, con-

operation among the most diverse players in projects

tracting models (see Chap. A–3.4.5) and legal provisions.

linked to South Tyrol’s Smart Grid, the mobility sector, the
tapping of negawatt potentials and the change of beha

Thanks to the favourable promotional policy measures as

viours in households (e.g., building renovation in condo-

well as to stable prices, biofuels and solar systems should

miniums). In all sectors incentives and tax breaks are to be

gain relevance in the building heating and hot water pro-

assessed for their effectiveness in safeguarding the cli-

duction sectors. The consumption of electricity in house-

mate; they must be abolished if they contradict the climate

holds can be reduced mainly through a change in beha

goal. This way it will be possible to link macroeconomic

viours. Ongoing measures to raise awareness of the issue

goals with environmental concerns (German Council for

are necessary, since it is unlikely that in South Tyrol the

Sustainable Development, 2009).
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Fig. 3–6:
The trend in pellet
prices in €/ton: A
stable price trend
is an important
prerequisite to
gain consumer
confidence (pro
Pellets-Austria
2010, prices
including VAT,
state:
10/02/2010).
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The free provision of energy is to be ruled out. Free energy

to the changed framework conditions. This is the only

means fewer incentives to change behaviour and leads to

way to allow the process to be shaped in an economi-

the consolidation of habits. A much better option would be

cally and socially sustainable manner. For this reason,

to use tax and concession revenues to increase people’s

the present strategy has a time line that reaches 2050.

interest in energy efficiency. Projects concerning public

Regardless of this, the restructuring measures should

transportation, energy transmission, energy management

start immediately and consistently.

and the like can be valid instruments in that respect.

c) Incentives are time-limited measures: If political influence (in particular, incentives) is exerted on the market

Policy makers at a regional level must create the framework

for a long time and becomes permanent, there is the risk

conditions to unravel the complexities of pricing mecha-

that it is integrated in the pricing.

nisms on the supply side and to provide energy from the

d) Step-by-step implementation: A step-by-step yet con-

most sustainable sources in every part of a region at rea-

sistent implementation of the measures for reaching the

sonable prices. Moreover, on the demand side, it is their

set goal reduces the danger of overburdening the econ-

task to design appropriate measures to promote the effi-

omy.

cient and smart use of energy, to unleash innovations and

e) Distribution effects: Market-based instruments have an

to maximise value creation. However, it must be empha-

effect on the distribution of wealth among the popula-

sized that in matters of energy efficiency, renewable ener-

tion. In order to absorb new burdens on the citizens and

gies and the like, the competences of regional authorities

the economy, it is important to alleviate pressure in a

overlap with those of European and national authorities,
and the latter at times prevail over the former.

way that does not threaten the climate policy goal.
f) Competition: Since the economy – especially one that
is export intensive – depends on trends in Europe, ongo-

Economic instruments make sense only if they are part of

ing coordination is necessary. This is the only way to act

and coordinated with a comprehensive, long-term policy.

against crippling the local economy.

At a political level it is always worthwhile to find compromises. However, it is essential that the path towards the
“implementation of climate goals” always remains clear. In
this respect, the following criteria are to be considered

3.4.2 Education, awareness and information
strategies

when seeking compromises:
a) the predefined climate policy goal sets the direction:

Education in all its forms is one of the founding pillars of

Adjustments are needed only if the climate goal changes

sustainable development. Rooting sustainability in the edu-

or if there is the risk of not reaching the goal. A clear dis-

cation system is the prerequisite for establishing a culture

tinction must be made between interrelated primary

of sustainability as a principle of conduct throughout socie-

goals (energy efficiency, smart use, substitution) and

ty. People should be made aware of the need to develop a

secondary goals (occupation, innovation) and it must be

new attitude towards the use of energy and resources,

comprehensible for the general population.

putting the concept of solidarity at the forefront.

b) Long time horizons ensure planning certainty and
predictability: The transition to an energy-saving socie-

The complexity of an energy strategy based on sustainabil-

ty and CO2-neutral economy will take several decades.

ity and the changing environmental conditions demand

Both companies and private citizens need time to adapt

specific job profiles and a continuous further development
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of professional knowledge. To date, there is hardly any suit-

grammatically. The themes are to be continuously reviewed

able qualified personnel for the professional maintenance

and repeated. Last but not least, it must be considered that

of electrical vehicles of the latest generation. The same

people of other cultures will gradually find a new home in

holds true for the construction sector. The workers em-

South Tyrol. Communication is to be prepared also accord-

ployed in the sector need to receive ongoing training on the

ing to the requirements of these target groups.

latest developments. Courses for energy-efficient building
must be set up for all professions in the construction sector. In the course of the implementation of this plan, a spe-

3.4.3 Use of one’s own market position

cific “education” platform will be set up.
Thanks to its purchase power – no doubt modest if comWhile preparing the climate strategy it has become evident

pared to that of a whole country – the Province has a cer-

that energy efficiency potentials are often untapped. That is

tain strength on the market and can influence specific local

frequently due to lack of information: on the one hand, con-

trends and phenomena. These concern in particular the

sumers know little about how much energy products con-

building industry, the office equipment and services sec-

sume, on the other, businesses are poorly aware of the op-

tors.

portunities for energy optimization in production systems.
Great importance is therefore attached to adequate infor-

The Province must always pursue the highest standards of

mation, systematic consulting and transparent marking of

efficiency in its own building projects or issue calls for ten-

products (Vine et al. 2003).

ders heading this direction. In this way a race to higher efficiency can be set in motion and new technologies and sys-

One opportunity to fill these gaps is provided by certifica-

tems can gain ground more quickly in the Province, thus

tions. South Tyrol has only limited possibilities to certify the

driving change towards more efficient systems. In that re-

energy efficiency of products and processes in line with

spect it could make sense if the public facilities and institu-

market requirements. In specific sectors, though, there is a

tions that receive public funding joined together into a

certain margin for manoeuvre. One example is the building

sort of “green purchasing network”. The criteria for calls for

certification provided by the ClimateHouse Agency (Ger-

tenders should to be reoriented and focus especially on

man: KlimaHaus Agentur; Italian: Agenzia CasaClima). Re-

energy  efficiency, the use of local materials and operating

cently specific certifications have been introduced for ho-

costs. An analysis in this regard will be carried in 2012.

tels, residential areas, wine cellars and industrial plants.
Certification systems influence the dissemination of prod-

3.4.4 Target-oriented research funding

ucts and systems. However, their success depends on their
ability to step up the environmental awareness of the popu-

South Tyrol has become home to a number of research in-

lation through a targeted information policy. The population

stitutes. Of course, research is reliant on public funds. In

and the economy need to be continuously informed and

order to make a more efficient use of research, ensuring

their attention must be drawn to the smart use of energy

that it can help implement public policies in a technically

through specific campaigns.

correct way, research and innovation incentives should focus on the priorities of sector-specific development plans.

Awareness-raising initiatives are also necessary to prepare

The financing of research promotion programmes should

the ground for regulatory measures or to explain such

consider the priorities and needs of regional development

measures to the population. The experience gained from

as a whole, rather than the interests of individual research

the implementation of energy efficiency standards proves

centres. When assigning incentives for research and inno-

the point: through the introduction of the ClimateHouse la-

vation special attention must be paid to the issues arising

bel, the accompanying information and awareness cam-

from the implementation of the plans. That will encourage

paigns it was possible to achieve a high level of accep

research conducted in South Tyrol to become actively in-

tance of energy-efficient construction among the population

volved in regional development and take on responsibility.

in just a short period of time, while nurturing the desire for a

This does not mean in any way whatsoever limiting free-

new housing style compliant with the ClimateHouse certifi-

dom of research, since the choice of the methods and the

cation. The mandatory minimum standards for the energy

interpretation of the results remain unaffected.

efficiency of buildings introduced at the beginning of 2011
appear to have been accepted without any problems.
In information and awareness campaigns it is expedient to
select coordinated key issues and implement these pro-
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3.4.5 Organization of energy service providers
and contracting models

In South Tyrol a field of business could be opened up to
ESCOs in the public lighting of municipalities, public buildings in need of renovation (hospitals, rest homes, office

EU Directive 2006/32/EC of 5 April 2006 on energy end-use

buildings, etc.) as well as in large condominiums and ener-

efficiency and energy services allows for third-party funding

gy-intensive firms. In a short time a platform will be set up

of energy efficiency measures based on a contractual

including energy suppliers, banks, insurance companies,

agreement (Chap. B–4.1.3). In this agreement (“energy per-

economic chambers, the competent regional department,

formance contract”), besides the energy supplier and ben-

consumer associations and the ClimateHouse Agency: un-

eficiaries of a similar measure, a third party is involved in

der the aegis of the Chamber of Commerce it will strength-

funding this measure (Fig. 3–7).

en the framework conditions for the provision of energy
services.

These third parties (“ESCO” – Energy Service Company)
are either a natural or legal person that provides energy
services and/or implements energy efficiency measures in

3.5 The strategic priority areas

the facilities or premises of a consumer, thereby taking on
certain financial risks. A specific agreement (contract) en-

Measures resulting from the principles illustrated in Chap.

tered into by the parties involved regulates in what form the

A–3.3 should be aimed at:

costs of energy efficiency measures are to be refunded.

• greatest possible energy savings with the goal of tapping

The fee for the services provided is based on the targeted

the available saving potential, increasing efficiency and

energy efficiency improvement and spread over a longer

reducing consumption in the long run;

period. The annual fee to be paid is equal to a part of the
savings achieved.

• substituting fossil fuels with renewable energy sources
while preserving environmental resources as much as
possible;

A major advantage of contracting models, especially for the

• ensuring that the necessary restructuring supports sus-

public sector, is that more capital-intensive pre-invest-

tainable economic and technological innovation as well

ments are not borne by public budgets (Fig. 3–8). In addi-

as the consolidation of a culture of sustainability.

tion, energy service parties and the companies involved
have a major interest in adopting highly efficient and effec-

To reach such goals, measures must be taken throughout

tive solutions.

the entire region and for all areas of life and oriented along
strategic axes of intervention. In this way, possible syner-

The way such measures can work is shown by the initial

gies among the various measures can be identified and ex-

experience with building renovations, among which that of

ploited more easily. The measures to implement this energy

Provincial Building 11 in Bozen. The energy-related renova-

strategy are grouped into several axes:

tion according to ClimateHouse standard A cost about

• Energy supply and smart energy management;

413,200 euros. The savings achieved (with a doubling of of-

• Rational and smart use of energy;

fice space) stand at about 86,600 euros a year. That means

• Building renovation and construction;

that it was possible to amortize the costs in just five years

• Environment-friendly use of renewable energy;

(Fig. 3–9). Even assuming that 15 % of the energy cost sav-

• General prevention measures for climate protection;

ing is returned to public authorities immediately after com-

• Participation, innovation and transfer of know-how.

missioning, amortization would be possible in seven years.
With a balanced contract duration, an ESCO can even en-

Measures aimed at tapping available savings potential, in-

joy an adequate profit margin.

creasing efficiency and reducing consumption in the long

To encourage the use of contracting models for the energy-

ing. They also include preventive measures in other sectors

efficient renovation of larger multi-family houses, spatial

(spatial planning, building laws) that affect the behaviour

planning must to do its part and lay the appropriate foun-

patterns of the population and hence reduce the necessary

dations. It must be considered whether in the presence of

energy demand.

run go well beyond traditional approaches to energy sav-

specific conditions (type of zone, speculation on second
homes, number of floors or number of housing units, etc.)

It is also a matter of saving fossil fuels. Every kWh of fossil

in urban areas and valleys renovation can be pursued also

fuel saved means not only cutting emissions, but also re-

by building up additional residential cubage to be later put

ducing consumption in the long run, so that the share of re-

up for sale on the open market.

newable energy sources can rise on its own without any additional use of resources. The remaining demand must then
be covered as much as possible with renewable sources.
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Fig. 3–8:
Functioning of
an ESCO:
Basic principle.

Level of spending
on energy [%]

3
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Energy consumption bill
before energy saving measures

Fig. 3–7:
Schematic diagram
representing the
compensation
mechanism for
energy efficiency
measures put in
place by an energy
service provider.
The energy service
provider covers a
part of or the entire
investment costs
of these measures.
Refinancing occurs
through the
financial savings in
energy consump
tion that the
provider enjoys.
For a specific
period of time said
savings are passed
on to the benefi
ciaries only in part.
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Return on capital for
energy service providers

Savings for consumers

Energy consumption bill after energy saving measures
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A public or private contracting entity wishes to adopt measures
to reduce its energy demand

Without ESCO

With ESCO

The private contracting entity selects
suppliers and companies and provides
the capital for the execution of works

The private contracting entity selects
an ESCO which assumes responsibility
for all activities and finances
the necessary measures

All execution costs are paid
by the contracting entity

All execution costs are paid
by the ESCO
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Fig. 3–9:
Investments in
energy-efficient
renovation of
Provincial Building
11 and amortiza
tion of these costs
through savings
on energy costs.

Annual savings

Renovation costs
500.000,00 €

Payback in 5 years
400.000,00 €
300.000,00 €
200.000,00 €
100.000,00 €
0€
–100.00000 €
–200.00000 €
–300.00000 €
–400.00000 €
–500.00000 €

Current: 90,750 €/year
ClimateHouse C: 28,857 €/year = annual savings 61,875 €
1-Liter-House: 4,125 €/year = annual savings 86,625 €

3.5.1 A
 xis of intervention: “Energy supply and
smart energy management”

• The Green Corridor Project will be implemented along
the Brenner Axis. The project aims at making the area
along this corridor an international model for energy effi-

The Province will extensively cover the demand for electric-

ciency and supplying it entirely with energy from renewa-

ity with sources available locally. If the demand for electrici-

ble sources in coming decades. The project will start in

ty cannot be met by means of local sources in a sustainable way, energy is to be imported from other regions.

2012 with the implementation of the first module.
• In the Green Corridor the construction of an H2 supply

• By 2013 concepts are to be developed in South Tyrol to

network for vehicles along the A22 motorway will play an

find ways to use electricity better and more efficiently

important role. In this regard, a test area will be built in

and to balance the curve between the base load and
peak load. In South Tyrol a lot of electricity is produced

Bozen.
• The energy network with Tyrol, Trentino and Vorarlberg

at night and fed into the national grid, while during the

will be further consolidated. Within 2014 the grid will be

day the electricity needed to cover the medium and peak

connected with Tyrol over the Brenner.

load must be imported (Fig. 3–10). By means of smart

• The Province imports – if necessary – electricity to en-

grids, a balance is to be struck in terms of energy- and

sure supply. The Province ensures that consumers can

cost-efficiency between electricity users, energy produc-

rely on energy whose origin from renewable sources is

ers and, in the future, also power storage facilities. This

guaranteed through certificates.

balance is controlled by means of optimized management over the grid.

• Innovative and environment-friendly storage media will
be created to make sure that the energy produced from

• As the use of renewable energy sources grows, Smart

renewable sources is available – with minimal loss –

Grids (Fig. 3–11) become an important component since

when the system needs it (during the day). The relevant

they enable a more reliable coordination and integration

concepts will be developed by 2015. Alongside the eco-

of these sources. In addition, smart grids are also a pre-

nomic components, attention must be paid to the overall

requisite for implementing the liberalisation of the elec-

efficiency of the project alternatives. The population too

tricity market in practice. From the very beginning, the

is to be involved in implementing such projects.

concept must include opportunities for the use of Smart

• Being a mountain area, South Tyrol is especially suitable

Grids that go beyond the optimization of consumption

for the construction of pumped-storage plants and water

and production. Moreover, the compatibility with national

reservoirs. These play a special role in the aforemen-

and cross-border options is to be ensured.

tioned projects. Special attention must be paid here to

• By 2014 a review will be carried out on the state of South
Tyrol’s power grid; in addition, a list of priorities on the
necessary modernization and expansion measures will
be defined.
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the ecology of the water systems.

Fig. 3–10:
A typical day profile
for the consumption
of electricity.

3

Peak load

Medium load

Base load

0h

Fig. 3–11:
Within the framework
of the smart grids,
production, storage,
users and grid
equipment will be
coordinated with
one another and
controlled in order to
allow an efficient
and reliable energy
supply
(www.rinnovabili360.
org).
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3.5.2 A
 xis of intervention: “Rational and smart
use of energy”

able energy sources. As of 1 January 2014 this value will
rise to 40 % and to 60 % as of 2015.
• By means of consulting and awareness campaigns exist-

To make the funding of energy saving initiatives more effi-

ing multi-family houses with central heat production and

cient and effective, incentives will be granted primarily for

a high heating requirements will be encouraged to con-

“combinations of measures”. Among “single measures”,

vert to renewable energy sources or, lacking any other al-

only the construction of solar facilities for hot water pro-

ternatives, to natural gas.

duction and the thermal insulation of buildings will be fur-

• In existing buildings with central hot water production

ther promoted. Thanks to the measures illustrated below,

(use and heating), the transition to the individual billing of

which will be followed by others in coming years, the aver-

heating will be encouraged. As of 2014 this change will

age energy consumption of households shall be cut by

be mandatory.

20 % by 2020 and 35 % by 2050.

• As of 2014 new installations in the services sector or
housing facilities with a high thermal energy consump-

3.5.2.1 Households

tion will be approved only if they are duly equipped with

• Awareness-building and awareness-raising initiatives

solar panels – provided that the position allows for it and

among the general public are to be consolidated; espe-

that there are no better suitable environment-friendly al-

cially at the beginning of a new campaign of measures,

ternatives.

great efforts are to be made in this regard.
• From time to time (min. every 2 years) information cam-

• For existing hotels with a high demand for hot water, appropriate promotion concepts for conversion to hot wa-

paigns on sensitive issues (e.g., energy saving in multi-

ter production with renewable energy sources will be de-

family houses, consumer behaviours, household appli-

veloped in cooperation with the Hotel and Restaurant

ances, etc.) are to be launched in the form of priority
programs and in cooperation with the economic world

Owners Association by 2012.
• As of 2014 the conversion of hot water production to al-

and social partners. The attention will be focused in par-

ternative sources and the thermal insulation of the build-

ticular on communication with citizens belonging to other

ing envelope will become mandatory in case of renova-

cultures.

tions of hotels amounting to 40 % of the building’s value

• Savings that can be made by switching to modern appliances or through the smart use of energy at home are il-

or outer surface – provided that the local conditions allow for it. As of 2016 this value will drop to 25 %.

lustrated with examples of typical households.
• By 2014 energy consulting will be offered to the population through the ClimateHouse Agency and the Water
and Energy Department.
• The new EU building efficiency directive (31/2010/EU) re-

3.5.2.3 Energy audit
• When selling real estate the energy certificate is to be attached according to EU Directive 2002/91/EC. As of 1
July 2010 this is mandatory also for tenancy contracts.

quires regular inspection of the accessible parts of air-

• As for houses with at least three units, hotels and busi-

conditioning systems with a rated output of over 12 kW.

nesses, energy audits will be offered at cost-covering

The inspection shall include an assessment of the air-

prices starting from 2013. These audits cover, besides

conditioning efficiency and the sizing compared to the

the building materials and heating systems, all of the

cooling requirements of the building. By 2012 the relevant concepts will be elaborated and information events
will be held.

processes that use energy.
• The ClimateHouse Agency’s certification system will be
further developed so that by 2012 it will be able to show
the production of renewable energy by new or renovated

3.5.2.2 Hot water production
By 2020 25 % of hot water demand will be covered by re-

buildings in a clear and transparent way.
• In cooperation with the industrial association, as of 2015

newable energy sources (biofuels, geothermal and solar

professional energy audits will be offered for industrial

power). As of 2050 this value will rise to 70 %. In the tour-

systems and processes at cost-covering prices.

ism and leisure sectors, 30 % of hot water demand will be
covered by renewable energy sources by 2020. Such figure

3.5.2.4 Municipalities and district communities

will increase to 80 % by 2050.

• By 2013, in cooperation with the Austrian Land of Tyrol

• Starting from 1 January 2012 new constructions must

and the Province of Trento, a handbook will be drawn up

cover 60 % of sanitary hot water consumption with re-

for the implementation of climate protection and energy

newable energy sources (solar power systems, biofuels,

saving plans. These plans must contribute to meeting

district heating, etc.).

the reporting requirements contained in EU and national

• Starting from 31 May 2012 new constructions must cov-

regulations. These instruments should also make it pos-

er at least 25 % of their heating requirements with renew-

sible to carry out a comparative analysis among munici-
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3.5.3 Axis of intervention: “Building renovation

palities on the implementation of energy saving measures.

and construction”

• The individual municipalities will draw up a climate protection and energy saving plan. It will record the CO2

There is a tremendous potential for saving energy in the

emissions as well as the available energy saving poten-

new buildings and building renovation sector. This potential

tial at a municipal level, while indicating the relevant im-

must be tapped systematically. A particular challenge is

plementation goals and measures. In particular, public

posed by the renovation of the existing building premises.

infrastructures are to be considered. The Province supports intermunicipal plans or plans for functional units

3.5.3.1 Measures for new buildings

(valley communities). By 2015 20 % of municipalities

• Starting from 2011 any new public buildings must have

must have such an energy saving plan. As of 2018 these

at least a ClimateHouse standard of B-Nature and by

plans will be mandatory.

2015 a ClimateHouse standard of A-Nature. This also

• By 2012 a regional law will be drafted and enacted to im-

applies to the new buildings of institutions and organi

prove the energy efficiency of public lighting and to fight

zations that receive substantial funds from the public

light pollution. It will contain relevant criteria.

sector.

• Bozen, Meran, Brixen, Leifers and Bruneck support the

• By 2015 concepts will be developed to address the issue

Green City concept through measures for energy-effi-

of how to recycle the materials from energy-saving con-

cient construction and renovation, smart energy use, use

struction works once buildings are demolished.

of renewable energy sources, waste and sewage dispos-

• The minimum standard for new constructions will be

al, transportation and spatial planning.

raised in 2011 to ClimateHouse standard B and by 2015
to ClimateHouse standard A. By 2020 ClimateHouse

3.5.2.5 Other sectors

standard A-Nature will be mandatory. Incentives are pro-

• In cooperation with trade associations, a platform will be

vided mainly as concessions for additional building vol-

built to monitor the available saving potential in the in-

ume; other incentives for builders are provided by the

dustrial sector on an ongoing basis. This regards both

savings on energy costs. In order to reduce the share of

the direct energy consumption in production and energy

grey energy, the use of local building materials is to be

consumption in the sector of transportation. From this

encouraged as well (table 3–1).

tool trade associations derive measures for increasing

• Incentives in the “energy efficiency in construction” sec-

their own energy efficiency.

tor should not lead to significant price increases in the

• Together with these associations, target-group-oriented

building industry. The trends will be monitored by the

awareness campaigns will be developed to pursue a

economic research institute. If needed, measures and

smart and efficient use of energy.

adjustments will be made to the system.

• When establishing businesses, the energy consumption

• There is a need to find a way to prevent high radon levels

of the interested company will be assessed and com-

in new constructions in the future. Guidelines existing in

pared to its expected economic performance (jobs, value

other countries are to be assessed to determine whether

creation). The value creation/energy consumption indica-

they can fit South Tyrol.

tor is part of the selection criteria for authorising the establishment of any given company on the area.

Table 3–1:
Overview of
building volume
concessions
in case of
compliance with
the various
ClimateHouse
standards (new
buildings).

Energy
efficiency
class

2011

2015

2020

Normal

Surcharge
for Nature

Normal

Surcharge
for Nature

Surcharge
for Nature

ClimateHouse
Standard C

–

–

–

–

–

–

ClimateHouse
Standard B

Minimum

10 %

–

–

–

–

ClimateHouse
Standard A

10 %

15 %

Minimum

10 %

–

–
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3.5.3.2 Measures concerning the building stock
• The Province aims to increase the renovation rate of existing buildings from the annual rate of about 1 % in 2010

combinations of different energy saving measures have
benefited from capital grants.
• In addition, heat insulation of buildings with a building

to about 2.5 % in 2020. By 2018 60 % of public buildings

permit dated before 12 January 2005 is subsidized pro-

will undergo energy efficiency works.

vided that after the works a ClimateHouse standard of C

• Starting from 2012 a dedicated budget will be allocated
for energy efficiency works on public buildings.

is maintained.
• Heat production from renewable energy sources is also

• Energy efficiency works are being promoted also in the

promoted if the building has a building permit dated be-

course of stimulus programmes to tackle the economic

fore 14 December 2009 and maintains a ClimateHouse

crisis. While this can support and help innovate local in-

standard of C. In case of new constructions, namely

dustries, it also makes sense for the general population

buildings with a building permit dated after 14 December

and for climate protection.

2009, these too must comply with ClimateHouse stand-

• For urbanized areas (Bozen, Meran, Leifers, Brixen, Bruneck, Sterzing, etc.) concepts will be developed by 2012
in cooperation with municipalities for the energy-efficient

ard A. Systems that are located in the area of district
heating plants are still excluded from the facilities.
• Thermal solar systems are subsidized regardless of the

renovation of multi-family houses and the corresponding

building’s age and minimum building standards. Systems

spatial planning conditions will be created. The complex-

that are located in the area of district heating plants are

ity and variety of the interactions that occur in multi-family houses require special strategies and specific persuasion work.
• A cubage bonus of 200 m³ is envisaged for the renova-

still excluded.
• Studies should investigate ways to prevent higher radon
levels after building renovations, as well as ways to ensure adequate humidity in rooms.

tion of buildings to ClimateHouse standard C within the
framework of existing regulations.
• The architectural and urban planning effects of the cubage bonus are continuously monitored to promptly de-

3.5.4 Axis of intervention: “Use of renewable
energies”

tect any negative excesses and to make any corrections
in due time.

3.5.4.1 Measures concerning hydroelectric power

• By 2012 a concept will also be developed to encourage

• In the case of large power stations, it is envisaged that

home-owners to carry out energy-efficiency works on

during the concession-awarding process the available

cost-intensive buildings in need of renovation (insulation

production capacity will be increased and any opportu

of cellar ceilings). This concept places real estate in need

nity for production optimizations will be reported. Opti

of renovation in the limelight and considers the cost-ben-

mization must comply with the water use plan and the

efit ratio (determination of cost-optimal levels). The target

relevant implementing rules. The Water and Energy De-

is to reach the best possible renovation standard.
• If works are carried out on existing buildings that exceed

partment will monitor the implementation of these guidelines.

40 % of the building’s value – not including the value of

• The further expansion of hydroelectric power is possible

the land on which the building was built – or if more than

only to a limited extent and must consider the state of

40 % of the surface of the building envelope is renovat-

South Tyrol’s watercourses. To assess the conditions of

ed, starting from 2012 the entire building must undergo

the latter reference courses and points are to be indicat-

energy-efficiency works. In addition, 60 % of the hot wa-

ed as laid down by the European Water Framework Di-

ter demand for sanitary purposes is to be obtained

rective. Where the state of watercourses demonstrably

through renewable energy sources. Existing incentives

calls for greater residual flows, corresponding adjust-

and, after the creation of the corresponding offices, even

ments are to be made. This flexible correction mecha-

the energy consulting can be drawn on free of charge.

nism is made possible by the introduction of a dynamic

The thresholds for renovations will lower as of 2015 to

system to allocate the residual water flow.

30 % of the building surface or building value.

• In granting new concessions for small power plants of

• The mandatory minimum standard for energy efficiency

< 3 MW it is to be considered that the water use plan al-

will be extended within 2015 to all buildings used for civil

lows only those discharges that have a catchment area

purposes as well as to buildings with living and work are-

of more than 6 km?. Concessions for an average rated

as in the services, agriculture and industry sectors. The

power of over 200 kW are excluded. When building small

bonuses cannot be accrued with other measures envis-

hydroelectric power plants, already existing concessions

aged in the spatial planning law.

in the corresponding catchment area are to be included

• In order to increase the efficiency of energy saving meas-

or combined. It is to be ensured that the relevant running

ures and of the related incentives, since 2010 several

water ecosystem does not suffer any permanent damage
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in terms of water quality, ecological continuum and biological diversity.

• When authorizing such systems, any possible emissions
and their effects on the available background level at the
envisaged site are to be taken into account. In case of

3.5.4.2 Measures concerning photovoltaic systems

pre-existing pollution, special measures are to be envis-

The construction or expansion of photovoltaic system will

aged to minimize emissions and any possible noise pol-

be promoted. The total power of PV systems is to be expanded from today’s 120 MW (state as in April 2011) to at

lution.
• When planning combined power-heat systems, reliable

least 300 MW in 2020 and at least 600 MW by 2050.

solutions must be designed for waste heat utilization.

• By 2012 a “solar power exchange” will be set up in

The operator is to provide evidence that the reduction in

South Tyrol. Its task will be to find large flat roofs in the

greenhouse gas emissions achieved through the use of

region and to exploit these for installing photovoltaic

biofuels and bioliquids amounts to at least 35 % com-

systems through interested investment consortia. In ad-

pared to a system run on diesel fuel. As of 1 January

dition, this exchange will offer consulting as well as serv-

2017 the targeted reduction of greenhouse gas emis-

ices (e.g., model contracts). It will be established as a

sions must amount to at least 50 %. As for biofuels and

low-staffed virtual platform to be annexed to an appro-

bioliquids that are produced in systems whose produc-

priate and existing structure (e.g., Chamber of Com-

tion is started on or after 1 January 2017, this reduction

merce) in cooperation with the competent authorities.

in greenhouse gas emissions must amount to at least

• PV systems in the open countryside are not allowed.

60 % as of 1 January 2018. The savings achieved in

• By 2018 photovoltaic systems will be installed on the flat

greenhouse gas emissions through the use of biofuels

roofs of all public buildings (regional and municipal au-

and bioliquids are calculated as per EU Directive

thorities, cooperatives, schools, hospitals, etc.) provided

2009/28/EC (Article 19, par. 1).

that the building’s location is suitable for the construction
of such systems.

• As of 2012 supplied amounts of heat and electricity are
to be certified.

• By 2012 photovoltaic system and solar panels will be
mandatory in all new constructions funded with public

3.5.4.4 Measures concerning geothermal power

money provided that no other reasonable alternatives are

• To date there is little geologically accurate knowledge on

available.
• The construction of photovoltaic systems on the roofs of
public buildings must be arranged in such a way that
even private partners can participate or actually take
over the entire construction.

the actual potential for exploiting deep geothermal power. In order to determine this potential, test drillings will
be carried out at various sites within 2014.
• When using geothermal power, issues arising on radon
will be taken into due account and assessed.

• By 2012 new rooftops to be built in industrial zones lo-

• In the private sector, the installation of geothermal heat

cated in places suitable for photovoltaic systems must

pumps will be subsidised only if buildings requiring reno-

be designed in such a way that they can accommodate

vation were built before 14 December 2009 and meet

solar panels. The owner can either build a system in co-

ClimateHouse standard C or better, or else, in the case

operation with interested parties or these roofs can be

of new construction, if the buildings meet ClimateHouse

offered in the solar exchange for development by other

standard A.

private operators.
• The opportunities offered by national incentives in the
framework of “Conto energia IV” can be tapped also for

• The possibility of exploiting hot waste water and the exhaust heat from large tunnels will be assessed and, if
suitable, duly used to cover the current energy needs.

renovating roofs containing asbestos.
3.5.4.5 Measures concerning biogas and waste
3.5.4.3 Measures concerning combined heat-power

• Biogas plants can be built where the existing livestock

systems

and the accrual of biogenic waste makes it reasonable to

The number of combined heat-power systems in industrial

build such systems. However, the distances for the sup-

and commercial facilities will be further increased through-

ply of appropriate biogenic substances should be kept

out the Province.

reasonably short and not exceed 20 km. By operating bi-

• Combined heat-power in residential areas must be operated in a heat-controlled manner.

ogas plants, the livestock on the agricultural holdings
should not exceed the authorized, environmentally sus-

• In order to further increase the number of combined

tainable level of intensity. The scattering of fermented

heat-power systems in industrial and commercial facili-

biogenic substances on surfaces should not deteriorate

ties throughout the Province, the available potential will
be increased together with special interest groups within
2013 and specific consulting will be offered.

the current nutrient status of the soil.
• When planning biogas plants, information on what will
happen with the resulting exhaust heat must be provid-
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ed. Plants that mainly use this exhaust heat are to be

and classified in the lowest emissions class. Vehicles

preferred or specifically promoted.

with particle filters receive a bonus within their own

• The waste heat from Bozen’s waste incineration plant is

emissions class.

exploited for energy purposes: it is used for supplying

• The taxation system is designed in a straightforward

city neighbourhoods and bulk buyers with heat during

manner that consumers can understand, possibly in a

the winter and for cooling in the summer. A part of the

way similar to the system for climate-friendly houses or

resulting energy is used for generating electricity.

appliances (Fig. 3–12). The foundations of this system
are to be worked out by 2012.

3.5.4.6 Measures concerning wind power
• In 2011 criteria were defined for the use of wind power.
The first step consists in identifying zones in which the

• From the perspective of South Tyrol Energy 2050 the following pillars are to be integrated in the future transport
policy:

exploitation of wind is possible and has an inherent prof-

Reducing demand: The need for mobility must be re-

itability even without public incentives. Important criteria

duced through spatial planning, traffic routing and eco-

include: an adequately high mean annual wind speed for

nomic incentives.

economic exploitation, the assessment of existing nature

Shift: Passenger traffic is to be diverted as extensively

and landscape protection restraints, the presence of set-

as possible to energy-efficient means of public transpor-

tlement structures and the altitude. The installation of

tation (mobility management).

wind farms is not allowed outside of the designated are-

Increased efficiency and reduced pollutants: Techno-

as. If projects are submitted for the areas defined ac-

logical innovations that contribute to increasing efficien-

cording to the approach illustrated above, the relevant

cy and reducing pollution in motorized traffic must be

site assessment is then carried out. During the next step

promoted. In addition, fiscal measures are necessary to

accessibility, the impact on the landscape, options for

accelerate the marketability of these products.

connecting to the grid and the environmental impact are

Replacing fossil fuels: Fossil fuels are to be replaced

to be assessed.

with renewable energy sources in the long term. Public
transportation must be a role model in this regard; in the

3.5.4.7 Measures concerning biomass

next 10 years the vehicle fleet is to be converted to low-

• Outside district heating zones individual biomass boilers

emission vehicles.

will be subsidised only in conjunction with works to reno-

Organization before new infrastructures: Before other

vate buildings built before 14 December 2009 to make

infrastructures for private motorized traffic are built, it

them compliant with ClimateHouse standard C; compli-

must be proven that all organizational measures have

ance with ClimateHouse standard A is required for new

been utilized to optimise the use of existing facilities.

constructions. The subsidised boilers must ensure low

Freight logistics and handling: By 2014 it is to be de-

emission combustion.

termined whether a freight handling train station is need-

• In order to reduce the emissions of fine particulate and
NOx, technological innovations will be introduced to im-

ed in the Greater Bozen area.
• By 2013 a concept for a sustainable transportation regu-

prove the combustion processes in small heating sys-

lation in the Dolomites region will be developed. The

tems.

concept will be based on an integration approach in
which the focus is placed on the daily closing of passes
within a specific timeframe on the one hand and an eas-

3.5.5 A
 xis of intervention: “General preventive
measures for climate protection”

ing of use for tourism purposes on the other.
• If the difference in price between fuel sold in South Tyrol
and fuel sold in neighbouring countries becomes on av-

3.5.5.1 General transport policy concepts

erage smaller than 8 %, then fuel subsidies will be dis-

• By 2012 the regional share of the car tax in South Tyrol

continued in border communities.

will be based on the CO2 emissions. In this way the Prov-

• The transportation concepts in the region will be based

ince is following EU provisions that set the emission re-

on the following principles, listed in order of importance:

duction target for newly registered vehicles to an overall

traffic reduction; shift to non-motorized individual trans-

average of 140 g CO2/km by 2008/09 and to 130 g CO2/

port or local public transport; greater efficiency;

km by 2012 (Regulation 443/2009/EC). Starting from
2020 a limit of 95 g CO2/km will apply for the new vehicle
fleet. This corresponds to about 4 l of gasoline or 3.6 l of
diesel fuel every 100 km. Vehicles with high emissions
will be taxed much higher rates. Electric or hydrogen
cars will continue to be tax-free over the next 10 years
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Fig. 3–12:
The energy
efficiency plate
for vehicles
according to the
Swiss standard
(www.energie
etikette.ch,
consumption
tables 2010).

3

energieEtikette
Marke
Typ

XXXXXXX
xxxxx

Treibstoff

Benzin oder Diesel (mit/ohne Partikelfilter)

Getriebe

xxxxxx

Leergewicht

xxxx kg

Treibstoffverbrauch

X.X Liter / 100 km

Durchschnitt: gemessen nach den Vorschriften
der EG-Richtlinie 80/1268/EWG

CO2-Emissionen

XXX Gramm / km

CO2 ist das für die Erderwärmung hauptverantwortliche Treibhausgas
50

100

204
Durchschnitt aller
Neuwagen-Modelle

300

Energieeffizienz
Treibstoffverbrauch verglichen mit allen
angebotenen Fahrzeugmodellen gleichen
Gewichts
A
B
C

D

D
E
F
G

Informationen zum Treibstoffverbrauch und zu den CO2-Emissionen, inklusive einer
Auflistung aller angebotenen Neuwagen, sind kostenlos an allen Verkaufsstellen erhältlich
oder im Internet unter www.energieetikette.ch abrufbar.
Der Treibstoffverbauch und damit die CO2-Emissionen eines Fahrzeugs sind auch vom
Fahrstil und anderen nichttechnischen Faktoren abhängig.

3.5.5.2 Local public transport

hospitals, town halls, schools, regional buildings, train

• The Province is promoting strategic infrastructure

stations, fairs, etc.) and in major tourist destinations. The

projects to accelerate and expand local public transpor-

development of the relevant concepts will start in 2012. If

tation, thereby making it a priority in meeting the individ-

electric vehicles become marketable and become popu-

ual demand for mobility. By 2013 the adoption of rail or

lar, appropriate fees are to be envisaged.

cableway systems will be started with the construction

• The E-mobility concept is to be implemented at a tran-

of the Riggertal loop line and the opening of the Bozen-

snational level within the Trentino-South Tyrol-Tyrol Eu-

Überetsch line.
• Special concepts for cableway connections to tourist

roregio.
• In cooperation with the Austrian Land of Tyrol and Trenti-

destinations are to be promoted (Meran–Tyrol–Schenna;

no, the “hydrogen mile” will be implemented along the

Bozen–Jenesien).

Brenner axis within the framework of the Green Corridor

• All local public transportation vehicles serving inner-city
areas will be converted to emission-free traction systems

project. In South Tyrol hydrogen will be obtained solely
from renewable energy sources.

(electricity, hydrogen, methane). These technologies will
also be applied in the long-distance traffic sector. The
vehicle fleet is to be completely converted by 2050.

3.5.5.4 Measures concerning spatial planning and
environmental protection
• The contents of the building code must be reconciled

3.5.5.3 Promotion of electric and hydrogen vehicles

with the goals of protecting the climate and cutting CO2

• By 2014 a concept for charging stations for electric cars

emissions. Appropriate specifications conducive thereto

will be developed in the Province. The costs for charging

should be envisaged already in settlement development

will depend on the availability of electricity (cheaper at

phase. The provisions of building regulations and devel-

night than during the day).

opment plans will be revised and redefined in 2012 ac-

• Stations for charging two-wheel electric vehicles will be

cording to the following principles:

built in strategic places in towns and cities (university,
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Basic planning concepts:
In settlement development the various aspects must be

In calls for tenders, solar power and bioclimatic criteria
are to be included in the procurement regulations.

optimized and fine-tuned to enhance energy efficiency

• Starting from 2012 subsidized row houses must envis-

(development, energy efficiency, aesthetics, landscape).

age and provide more communal parking lots (access

Settlement units are to be considered as a part of the en-

through a single entrance) for vehicles. Experiences in

tire settlement and not just as an independent object.

other regions show that the use of private vehicles is re-

Settlements must be designed in a compact manner,

duced this way.

keeping distances as short as possible while ensuring a

• In designating residential zones, distances to the princi-

high living quality. The associated cost savings (better

pal town and local services as well as bioclimatic condi-

urban infrastructure with improved connections) will benefit both municipalities and private citizens.

tions are taken more into account.
• Model and pilot projects on residential mixed zones with

The overall development plan must consider poten-

zero emissions and low private vehicle traffic volumes

tial additional load:

will be conducted with the purpose of integrating con-

The traffic plan contained in the overall development

crete experiences in planning standards.

plan focuses more on shaping and organizing traffic. If

• By 2013, the impact assessment for plans, programs

new residential or commercial areas are designated or

and projects must take into account aspects related to

new facilities that generate traffic are planned (malls, de-

climate change. To that end a “balance-sheet” of CO2

partment stores, leisure facilities, etc.), sound, environ-

emissions will be drawn up as appropriate, depending on

ment-friendly, traffic-reducing concepts are to be envis-

the characteristics of the project. It will be required espe-

aged alongside the planning of access roads and

cially for large projects that generate traffic (roads, rail-

parking areas.

ways), as well as for plans and guidelines. By 2018, this

Greater compactness of buildings:

analytical approach will be extended to other projects

Compact building makes it possible to lower both energy

and major incentive measures.

costs and building costs by 5 to 10 % (Goretzki 2007).

• In the future, calculations produced by architects, project

This creates the financial and civil engineering margin for

managers and contractors involved in public construc-

further energy saving measures. Large-volume and com-

tion projects must be indicate, in addition to the cubage

pact buildings have a lower outer surface-volume ratio

(1/3), also the capital and running costs of the building

and hence a lower demand for heating. At the same time

for the first five years. That is intended to ensure con-

they also have lower requirements in terms of building in-

struction quality and an efficient use and maintenance of

sulation.

the buildings. By 2012 a suitable concept will be devel-

The compactness of buildings can also be indirectly in-

oped. Also the personal liability of the construction man-

fluenced by the energy performance standards (maxi-

ager for any non-compliance will be clearly regulated.

mum allowable energy consumption) prescribed for

• In calls for tenders for public projects a zero-kilometre

buildings in a given climate zone. That offers the advan-

rule will be adopted to consider the cost-benefit ratio.

tage that architects are left a sufficient margin of freedom

This will allow making major savings in grey emissions; in

for design.

addition, the local value added chains will be consolidat-

In the development plan, the arrangement and orien-

ed. Within 2012 a suitable concept will be developed.

tation of buildings must be compliant with energy
principles:

3.5.5.5 Measures concerning agriculture

Development plans arrange buildings and orient these in

• Purchases of agricultural machinery will receive higher

such a way that allows optimal use of solar energy. Mini-

incentives if these are made by groups of farmers who

mum distances between buildings envisaged by law are

agree on sharing farm machinery. This makes it possible

to be complied with. A possibly lower energy demand is

to reduce the costs for individual farmers as well as for

to be achieved through targeted development manage-

the community, to increase equipment efficiency and to

ment.

cut the imported grey energy.

In larger towns located in flat valleys (Bozen, Leifers,

• Public institutions will opt for local products from organic

Meran and Brixen), the effects of constructions on natu-

farms as they make a major contribution to cutting the

ral ventilation flows will be considered. In city centres

energy used in agriculture and traffic flows. Calls for ten-

and commercial areas the planting of trees with tall

ders must be designed accordingly.

trunks will be promoted.
Consideration of solar power and bioclimatic criteria
in calls for tenders for the planning of areas and
buildings:
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3.5.6 A
 xis of intervention: “Innovation and
transfer of know-how”

whether the principles and contents, the qualitative execution and implementation of relevant laws and regulations meet the challenges of climate change.

3.5.6.1 Platforms
• The Autonomous Province of Bozen will establish an energy agency to guide South Tyrol along the way to be-

• Within 2014 a study will be carried out on the grey energy used in South Tyrol and the grey emissions released.
• The use of hydrogen as a fuel and energy storage medi-

coming a KlimaLand and an energy-saving society. It will

um will be further assessed and studied along with op-

include the ClimateHouse initiative, the contact platform

portunities to produce hydrogen. The competent re-

for research in the fields of systems, processes and ma-

search institute will cooperate closely with the South

terials, an administrative unit for the implementation of

Tyrol Energy Agency. Corresponding pilot projects will be

the energy strategy in charge of emissions certificates
and CO2 balance sheets as well as a centre for energy
audits.

conducted.
• By 2012 a study will be conducted to demonstrate how
sports and cultural events can be held in a way that is

• Climate change is affecting all sectors. Therefore, all sec-

emission-free and does not produce waste. These stud-

tors are called upon to define measures within their own

ies will be the basis for a manual for the organization of

fields of competence. The Province will establish an in-

low-emission fairs and events.

terdepartmental work group within the administration

• By 2015 public subsidies and facilities granted in South

which will be coordinated by the competent department.

Tyrol will be tested to determine their relevance in terms

This work group will collect the various measures, coor-

of climate protection. Any facilities that counter the cli-

dinate these, work out the legal issues, exchange infor-

mate targets will be replaced by climate-neutral ones.

mation, define cross-sector research issues and drive on

• By 2018 a concept is to be developed on how photo-

the implementation of the climate strategy.
• Together with the Austrian Land of Tyrol and with Trenti-

voltaic systems that are no longer used and worn out
can be reasonably recycled

no, a cross-border platform will be established for activities in the climate protection, energy efficiency and sus-

3.5.6.3 Pilot projects

tainability sectors in order to coordinate measures in the

• In a pilot project new urban development concepts for

single regions, launch joint research projects, hold a cli-

new settlements will be tested in practice. These pilot

mate summit every two years, consolidate cooperation

examples should cover the entire range from densifica-

and effectively shape public relations.

tion matched by the energy renovation of built-up areas

• In order to continuously update the educational system

to the development of Green City concepts for new large

with novelties in the energy savings sector and new en-

areas to be built up. In the Green City model, energy effi-

ergy technologies and to be able to better coordinate de-

ciency and the lowest possible emissions and waste pro-

mand and supply, a platform will be established starting

duction are to be channelled into urban development

from 2012 between the business community, the Cli-

concepts. A Green City concept could be implemented,

mateHouse Agency, the economic research institute, the

for instance, in Meran in the military area (Untermais).

educational sector and the Water and Energy Department.

• A significant share from electricity sale will be invested in
low-emission transport projects (local public transport
projects, electric mobility, traffic plans), in energy man-

3.5.6.2 Studies

agement concepts, in municipal climate protection plans

• By 2012 a study on the effects of climate change in

and in research on local renewable energy sources.

terms of rainfall distribution and the water availability will
be carried out. This study will be based extensively on
the available data and show how climate change im-

3.5.6.4 Public relations, education and research
promotion

pacts the average annual quantity and distribution of

• Targeted PR measures will encourage citizens to adopt

precipitations and hence the exploitation of watercours-

energy-saving behaviours. Awareness campaigns both

es for energy production purposes.

inside and outside of schools should step up the sense

• By 2014 a study will be conducted on the actual, envi-

of responsibility of citizen for climate protection and

ronmentally sustainable potential of hydropower. It will

encourage proactive initiatives for the sensible use of

take into account, on the one hand, the effects of climate

energy.

change on the hydrologic balance and, on the other, the
eco-morphological situation of watercourses.

• The education system will consider topics such as the
growing demand for energy-efficient buildings made with

• By 2014 a study will be carried out to assess the climate

local materials, electric mobility, energy management

fitness of current legislation on land use planning and

with renewable energy sources, climate change-related

subsidized housing. Great importance is attached to

issues, etc. Appropriate education opportunities will be
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created in high schools and vocational schools, universities and in-service adult education. In particular, new
courses in intermediate schools will be introduced in the
field of energy-saving building and renewable energies.
In vocational schools the issues of energy-saving building and electric mobility will be included in the curriculum.
• The guidelines and goals contained in this document will
be integrated in the regional program for research promotion; they will be organized as a specific axis of incentives. That will be a way to support research activities
that help implement the goals and measures of this plan.
In the future those programs, pilot projects and measures that demonstrably contribute to the implementation
of the visions contained in the specific plans will be supported with public funds in a targeted way.
• Courses for architects, designers, construction materials
distributors and craftsmen on new materials and technologies as well as on their application will be offered by
the ClimateHouse Agency.
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Communication and participation:
Foundations for success
4.1 Communication and participation
Sustainability is never an easy task. A sustai
nability concept cannot be simply ordered by law.
It can be implemented solely through ongoing
dialogue and awareness-raising. Therefore, it is

4

in that way it can contribute actively to shaping
the future and identify itself with the strategy’s
contents for the most diverse reasons. The
population will ultimately create the KlimaLand
and will therefore be its best ambassador.

very important to create acceptance in the population for the goals set in the Climate Strategy.
Informing citizens and encouraging them to do
their part is of the essence: they must be involved
in a targeted manner, by promoting their willingness to contribute to the strategy with their

The document does not claim to be complete, but it wishes
to provide a first orientation. The strategy intends to be a
starting point for a participative process. In such a process
it is important to set long-term measurable goals and to
state these clearly, so that policy-makers, the population
and economic players can clearly understand where the
journey will lead. The developments will be foreseeable and

knowledge and know-how. The population must

calculable. For the purpose of communication it must be

become engaged and support this strategy:

clear that the strategy is designed for the people of this
Province:
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• People who wish to actively share the future of the Province;
• Economic players who believe that the innovation of the

• School and educational programs for students, teachers,
professional groups and adults;
• Intersectoral platforms in the administration;

next four decades will lead to low-carbon and environment-friendly production processes and that these tech-

Reliable information on the targets, strategic contents, im-

nologies and products will also yield economic advan-

plementation approaches and process design makes it

tages;

possible to have an effective and target-oriented participa-

• Professionals who are already thinking of the framework

tion process. Participation is an integral part of sustainabili-

conditions of tomorrow to chart out the education of

ty. It is an opportunity to change opposition into concerta-

their children;

tion. Possible conflicting targets are to be put on the table

• Parents and teachers who are convinced that sustainability is also a cultural task;
• Students and pupils who want to be a part of the solution;
• Retired people who are seeking a new mission and wish
to participate in this process;

honestly, without hidden agendas, in a factual manner.
There might even be conflicting needs, but discussing
them openly is the only way to find solutions. Moreover, it
must be underscored that all of the measures developed in
the participation process must undergo an assessment by
experts.

• Home owners who wish to renovate their homes and improve the living comfort and quality of life in their own
houses while saving money at the same time;

4.3 External communication

• Provincial and local policy-makers who are willing to take
on the responsibility and pursue sustainable development in their region and local communities;

South Tyrol must try to capitalise on its efforts for climate
protection, innovation and sustainability in a smart way, so

• …

as to enhance its image and let them such efforts become

The communication process must consider all of these as-

These efforts and their favourable impacts on the environ-

pects. It will be important to underscore the short, medium

ment, economy and cohabitation will be represented

a unique selling proposition that benefits the Province.

and long-term benefits of the strategy, with a view to creat-

through the KlimaLand “brand”. This brand must guarantee

ing a spirit of optimism. All the available instruments of

quality and a better position of South Tyrol at a suprare-

modern communication (image campaigns, information

gional level. The claim to be a KlimaLand is honest and de-

events, internet, etc.) and participation (focus groups, me-

scribed as a factor that can tip the balance in the tourism

diation talks, etc.) will be used for that purpose.

sector (Fig. 4–2).
The brand itself is based on the contents of the strategy

4.2 Internal communication and participation

ing a sustainable region. The strategy’s targets and meas-

The most important goal of internal communication is to in-

phy. This must be communicated to citizens through

form the population about the Province’s intentions. There-

information campaigns and participation processes de-

fore, contents are to be drawn up as practically and clearly

signed so as to reach the widest possible public in order to

which aim to direct the Province along the path to becomures are the core of the brand and characterize its philoso-

as possible. Targeted campaigns are necessary to raise

promote acceptance and identification with the brand at-

awareness and arouse interest. The Province is to be credi-

tributes and create a corresponding brand culture. The es-

bly seen by the population as a climate protection pioneer,

sence of the brand must be expressed also through appro-

a forward-looking and reliable partner. Therefore, the cli-

priate graphical representation (logo, corporate design,

mate policy of the Province must be designed accordingly.

etc.). In order to allow the brand to make a breakthrough, it
must be used in a clearly visible way in every measure,

The form of participation depends on the concern of citizens or interest groups (Fig. 4–1). Alongside the typical
platforms with stakeholders, other initiatives are possible:
• Debate with focus groups and interested citizens;
• An invitation of the Provincial Government to the 40
youngest municipal councillors in South Tyrol for a discussion on KlimaLand, climate protection projects and
sustainable energy;
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project, action and event concerning the climate strategy.

Fig. 4–1:
Using a targetgroup approach,
the population
must be involved
in shaping and
implementing the
South Tyrol
Energy 2050
Climate Strategy
(Altmüller 2010,
revised).

Forms of cooperation
Cooperation in the field of communication
Single-issue groups
Citizens’ initiatives
Trade Unions
Family doctors and paediatricians
Climate alliance – Municipalities
Alpine club
Organic farming
…

individual

Economic associations
Hotels and restaurants
Crafts and industry
Agriculture
Services and trade
Associations for biomass
…

Target groups
Women aged 30-50
Young families
People with a technical background
Teachers and students
Home builders
Single-parent households
…

Public sector
Association of municipalities
District communities
Energy and services providers
Utilities companies
Provincial administration
…

Programme

Programme of actions

Brand identity
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Brand image

Conceptual design and development of the brand
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Fig. 4–2:
The Climate
Strategy must
become a brand
that stands for
vision, modernity,
sustainability,
culture and quality
of life, and turn
into a distinctive
feature which
South Tyrol can
boast also at a
supraregional level
(Altmüller 2010,
revised).

structural

Provincial council, Provincial Government

Communication programme

4

Cooperation in the field of actions

(satisfaction,
visibility,
acceptance,
reliance,
loyalty
…)

High-quality
implementation of the
contents determines
the brand’s value
The brand strengths affect the acceptance
and success of implementation

45

5

Every day is the right day to start!
The global financial crisis with its impacts is still a major is-

tion to international climate protection. It explains how to

sue in South Tyrol. Concerns about the effects of this crisis

implement a sustainable energy future in South Tyrol and

on the regional economy run deeply and the recovery will

how it can be used for social, economic and administrative

take some time. In times of economic difficulty it is not

innovations. It is a course of responsibility, respect and an

easy to discuss long-term strategies on the sustainable

expression of a living culture.

transformation of the Province. Environmental protection
issues take the backseat. In the shadow of these fears

A Chinese saying goes: “Whoever runs only on sunny days

many are saying that the Province should first try to make it

never reaches the goal”. This saying should be slightly

out of the woods. Indeed, it is all too easy to forget that the

changed to include that even knowledge of the direction is

costs of environmental destruction will have to be paid

necessary. Sustainability and a long-term perspective are

back in the future with interest and compound interest.

especially essential in difficult times as they allow us not to
lose sight of the long-term goals, they provide stability and

KlimaLand describes the vision for a real, sustainable future

foster a culture of sustainability. Making South Tyrol devel-

in South Tyrol. It must express the local culture, the local

op into the KlimaLand and a European sustainability region

innovation and economic potential and the pioneering spirit

is not a matter of more favourable framework conditions. It

rooted in the people. The South Tyrol Energy 2050 Climate

hinges rather on an idea nicely expressed by Albert Ein-

Strategy traces out a viable yet challenging path up to the

stein: “We can’t solve problems by using the same kind of

year 2050 on how these challenges can be tackled. This

thinking we used when we created them.”

strategy points to how our Province can make a contribu-

© SEL AG/SPA - Foto: Oskar Da Riz
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Part B
Principles

1

Dependence on
non-renewable energy sources
1.1 W
 hat are non-renewable energy
sources?

ble, there are technical options for its exploitation and there

Non-renewable energy sources include fossil

between conventional and non-conventional deposits (Fig.

fuels like oil, natural gas and coal and the nuclear

1–1).

are no social or environmental reasons against its use.
Depending on the form of extraction, a distinction is made

fuels, such as uranium and thorium. These
raw materials cover 87 % of the world’s primary
energy demand and constitute the backbone
of the world’s energy supply. Their distribution as
raw materials is widespread and can be found in
varying amounts in the earth’s crust (BRG 2009).

1.2 Estimated availability of non-renewable energy sources
Estimating the availability of raw energy resources is a
complex undertaking and it is difficult to obtain reliable
data. Fossil and nuclear fuels are hidden underground and
hence escape direct observation. Costly methods are necessary to determine the available reserves or potential

Not every deposit can be classified as a reservoir and

resources. Up to now, large areas of the Earth’s surface

hence be fit for extraction. A deposit is defined a reservoir

(ocean floor, the Arctic, etc.) have not been explored exten-

only if the raw material is present in an adequate concen-

sively enough as to have reliable data on the availability of

tration, its mineability is certain and economically profita-

fossil fuels (BGR 2009).
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Fig. 1–1:
Non-renewable
energy sources are
divided into two
groups depending
on how they are
extracted.
Conventional
deposits are those
from which raw
materials can be
obtained using
conventional
extraction methods
(BGR 2009).

Fig. 1–2:
Growth of
reserves and
extraction of
conventional oil
from 1990 to
2007 (BRG 2009).
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Data on oil reservoirs influence the business policies of

A significant criterion for estimating the available oil re-

companies. The extent to which data is made accessible to

serves is that of “peak oil”, i.e. the point in time when the

the public depends on the legal framework conditions and

maximum rate of global oil extraction is reached, after

the very habits of a company. If extraction at a given site

which the output can no longer be increased. If the de-

ends, it is unknown how much raw material is left in the

mand exceeds the supply, there will be significant price in-

ground. The mining company stops extraction before the

creases. To date, there is no exact prediction on when that

raw material is completely depleted. Operations are usually

will happen (Fig. 1–4).

discontinued if the remaining raw material can no longer be
profitably extracted with the technologies available at a giv-

Natural gas is the third most important primary energy

en moment in time. On average, world production from oil

source after oil and coal. World gas reservoirs are far larger

fields will end once about one third of the originally availa-

than the oil reserves. Natural gas has shown a steady in-

ble oil has been extracted (BGR 2009). It may happen how-

crease in both extraction and the known reserves since

ever that extraction at an abandoned site is resumed again

1900 (Fig. 1–5). These reserves have grown more than the

at a later moment.

extracted quantities and have almost increased fourfold to
183 billion cubic meters between 1970 and 2007 (OPEC

In the nuclear fuels sector the OECD Nuclear Energy

2008). At current rates of use, known gas reserves should

Agency (NEA), in cooperation with the International Atomic

last at least 60 years (WEG 2008, British Petrol 2009).

Energy Agency (IAEA), issues a report on global reserves
every two years. The report makes a distinction between

In early 2009 there were 436 nuclear plants in operation in

certain and estimated reserves according to the expected

30 countries throughout the world, for a total power output

mining costs (NEA 2005).

of 327 GW. These power plants produced 2601 TWh of
electricity. They required 65,405 t of uranium a year (BGR
2009). On the one hand, based on the objective evidence

1.3 A
 vailability of fossil fuels and
nuclear fuels

proving their existence, uranium deposits are classified into

Presumably, starting from the end of the next decade it will

costs: e.g., 40 USD/kg, 80 USD/kg or 130 USD/kg. In the

no longer be possible to increase the quantity of oil extract-

2001 – 2007 period the identified uranium deposits in-

ed easily at a low cost. There are signs pointing to a loom-

creased in all categories. That is mainly the result of the

“identified – certain” and “identified – assumed” deposits.
On the other, the deposits are classified by exploitation

ing oil shortage. Fig. 1–2 shows the constant rise in oil re-

successes in exploration, the technological advances and

serves with a sharp increase in the second half of the

the expansion of production as a consequence of the rise

1980s. For the first time after many years of growth, in

in prices (BGR 2009).

2007 there was no significant rise in reserves. On the contrary, they have been revised downwards.

The situation of non-renewable energy reserves varies considerably according to the fuel considered. In coming dec-

According to estimates, the known reserves will last for

ades natural gas, uranium and coal will register no shortag-

about 40 years (Fig. 1–3) (British Petrol 2009). The fluctua-

es from a geological perspective. By contrast, oil will be the

tions between single years are to be ascribed, alongside

first raw material to register a remarkable reduction. While

new discoveries, to a new assessment of known reservoirs

the oil demand will rise, already starting from the end of

especially thanks to technological advances and better

this decade it will no longer be possible to increase the ex-

knowledge. In 2008 the quantity of economically exploita-

traction of oil that can be easily and conveniently obtained

ble oil reserves was estimated to amount to 1258 billion

(BGR 2008). The fact that our economy and society are so

barrels (2004: 1150 billion barrels).

heavily dependent on fossil fuels leads to an urgent need to
take action. A new orientation of energy policy is neces-

Experts, however, widely agree on the trends of production
capacity. Due to the advanced age of the most productive
oil fields, most experts assume that there will be a slow reduction in production capacity of “easily extractable, lowcost oil” in the near future. Over the next 25 years the decisive question will be whether and how long the extraction
capacity can be maintained or increased (British Energy Institute, Simmons 2005).
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sary.

Fig. 1–3:
Statements on
the availability of
oil reserves are
subject to sharp
fluctuations
(BP Statistical
Review of World
Energy).
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Fig. 1–4:
Past trends and
forecasts
concerning world
oil reserves from
1900 to 2150
(BGR 2005).
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1.4 Price fluctuations in fossil fuels

mand. This was clearly the case between the end of 2009

The relationships between supply and demand determine

ganized their portfolios, thereby leading to a 14-month high

prices also in the energy sector. However, unlike any other

in crude oil prices.

and the beginning of 2010 when institutional investors reor-

sector, in the case of energy this interaction is influenced,
consciously and unconsciously, by the most diverse fac-

However, it is worth making a distinction between short and

tors. The more global the interactions behind the relevant

long-term price trends. The cause for volatile prices in re-

energy source is, the more complex the mechanisms and

cent years is extremely debated among experts. This ap-

sensitive the balances are.

plies both to the long-term price trends and in part to the
short-term fluctuations (Spreng & Schwank 2006). In this

One key factor is the price of oil. On world markets the

complex interaction long-term price trends are influenced

price of crude oil also affects the prices of other energy

mostly by supply-side factors (Fig. 1–6). Also demand-side

sources. There is a particularly close link between the price

factors tend to influence long-term trends, but some of their

of crude oil and the price of natural gas, which by and large

variables have short-term effects (EWI & Prognos 2006).

is determined by specific clauses in the long-term supply
contracts. However, due to the sharp rise in crude oil pric-

Fluctuations in energy prices pose great challenges for

es, it is to be assumed that natural gas prices will be grad-

countries, economies and the population, and everyone re-

ually uncoupled from oil prices. That trend will be encour-

acts differently according to their means, for instance by

aged by the increasing competition in the field of natural

shifting to alternative energy sources or opting for energy

gas supply in Europe, following the construction of new

saving measures and so on. The fact is, however, that If we

gas pipelines and the presence of new suppliers (EWI &

can find a way to make more accurate predictions about

Prognos 2006).

the price trends of any given fuel we will be able to use

On 11 July 2008 the oil price rose to new record levels on

ment plans.

such forecasts to enhance the reliability of our developthe London Exchange. Brent crude oil reached a price of
USD 147.50 per barrel in trading. At closing, on 3 July 2008
the brent crude price reached an all-time high of USD

1.5 Risks posed by nuclear fuels

146.08. Later on prices fell substantially (lowest level in
2009: USD 33.55; highest level in 2009: USD 82.00). The

In Italy, over the past three years, the nuclear power issue

drop in price was to be ascribed to sinking demand con-

has made a comeback onto the political stage (Law No.

nected to the global finance and economic crisis and the

99/2009). The government’s target was to ease Italy’s de-

poor prospects for growth in emerging countries.

pendence on foreign fossil fuels by returning to nuclear
power. In this debate reliable and transparent estimates on

Even reserves influence pricing. If reserves cannot be main-

the costs to be borne by taxpayers for the start-up of nu-

tained or increased, prices are very likely to rise (Spreng &

clear power plants were nowhere to be seen.

Schwank 2006). Natural disasters or accidents can lead to
rising demand and higher prices in the short term. Suppli-

Between 2001 and 2007 the prices for fissile material rose

ers are often not in the position to bring additional quanti-

more than those of crude oil. The Massachusetts Institute

ties to the market in the short term. Often it is in the very

of Technology (2009) in Boston stated that since 2003 the

fossil fuels sector that there are no additional production

costs for a nuclear power plant have risen by 15 % a year.

options. This was clearly the case of Hurricane Katrina in

In particular, the costs for the final storage of spent nuclear

2005. After the destruction of a number of oil platforms and

material are very high. Since 1987 Italy has been investigat-

fields there was an oil shortage that led to higher prices.

ing options for disposing of the existing radioactive waste.

Even just the mere classification of hurricanes can drive up

Disposal costs currently amount to approximately 400 mil-

or down the prices in the short term.

lion euros a year (Ballarotto 2010).

Similar effects are produced by political events and deci-

However, the reactor accident in Fukushima (Japan) caused

sions. Countries with large reserves exploit the dependen-

by the earthquake and the tsunami that it triggered on

cy of others to influence prices. Conflicts and political un-

11 March 2011 led to a paradigm shift all over the world.

rest in large energy producing countries affect the supply of

The referendum held in Italy on 14 June 2011 in the wake

energy resources.

of the Japanese nuclear disaster was a clear vote against
nuclear power: with a remarkable participation rate of

Even the behaviour of investors on the stock exchange af-

57 %, 94.7 % of voters spoke out against a comeback of

fects prices, which might rise despite a drop in actual de-

nuclear reactors.
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In Germany too the catastrophe has led to a change in

In Switzerland, on 8 June 2011 the National Council passed

trend. In Fall 2010 an extension of the exploitation of nucle-

a resolution to abandon nuclear power, thereby confirming

ar power was approved, but in a roll-call vote on 30 June

the decision made by the Swiss government in May. Ac-

2011 the German Bundestag decided a gradual abandon-

cording to this decision no new nuclear power plants will

ment of atomic power by 2022. According to a study com-

be built. However, the existing five reactors should not be

missioned by the German Federal government a few years

shut down before time. The last plant is expected to be

ago, making a better use of the widespread energy efficien-

taken off the grid by 2035.

cy potential will greatly contribute to the success of Germany’s climate policy. In turn, the much requested life extension of nuclear power plants will be of little help (Council
of Experts 2008).

Fig. 1–6:
The complex
interactionof the
factors that define
the oil price (EWI
& Prognos 2006).
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2

Energy balance and CO2 emissions
2.1 The starting situation

In 2008 the energy produced and imported in the Province
amounted to 14,559 GWh. About 49.3 % of this energy

South Tyrol can generate a large amount of

came from renewable sources (2010: an estimated 56 %).

energy on its own mainly thanks to renewable

In turn, the share of renewable energy used for end-use en-

energy sources like water, biomass and solar
power that are available in abundance 

ergy consumption in South Tyrol has dropped to 37.9 %.
This is because a substantial part of the energy produced
from renewable energy sources is exported (Fig. 2–1).

throughout the Province. However, a significant
share of the energy demand must be satisfied

The difference between the individual shares of energy use
and energy consumption stands at about 2,676 GWh due

by energy imports. Suffice it to mention here

to the export of energy. This quantity is consumed outside

the fossil fuels imported for the transport and

the Province and hence is not considered in the consump-

heating sectors.

tion within the Province (Table 2–1).
The electricity drawn by South Tyrolean users from the
mains supply is not produced only in the Province. South
Tyrol’s power plants supply the generated electricity to the
national grid, where it “mixes” with energy coming from
other regions and sources. Although South Tyrol is able to
generate the power needed during the year in its own power plants, for peak loads it has to resort to energy imports,
at least occasionally.
As already mentioned, all of the energy produced in the
Province comes from renewable energy sources. The data
show that almost all of the renewable energy produced and
used in South Tyrol consists of hydroelectric power and
wood biomass (Table 2–2).
Fig. 2–2 illustrates the trend in energy consumption between 1995 and 2008 with and without the transport sector. It is clear that the share of renewable energy has consistently risen over these 13 years. Looking at consumption
without the transport sector, the renewables share rose
from 34.8 % in 1995 to 53.5 in 2008. In particular, hydroelectric power grew remarkably. If the transport sector is included in this analysis, the renewable energy share in consumption rose from 22.0 % in 1995 to 37.9 % in 2008.
Substantial increases were registered in hydroelectric power, biomass and natural gas.
Please note that the chart below does not take explicitly
into account the electricity consumption by the railways,
due to the lack of sector-specific data. This share is included in the consumption of electricity without transportation.
The growth prospects for major energy sources in South Tyrol must not necessarily be the same as at global level. The
growth potential is determined by the specific behaviour pat-

54

2

Fig. 2–1:
Production and
consumption –
the share of
renewable energy
sources varies
considerably
(ASTAT 2011).

Energy consumption

Total energy used
11,5

14,1

29,0

35,6

23,8

37,8

26,5

21,7

Liquid fuels

Gaseous fuels

Hydropower

Other renewable energy sources

Energy sources

Table 2–1:
Overview of South
Tyrol’s energy
balance in GWh
(ASTAT 2011).

Mineral oil products

Renewable energy

Total

Liquid fuels a)

Gaseous
fuels b)

Hydroelectric
power

Other renewable energy c)

Energy produced

–

–

5,504

1,673

7,177

Total energy use

4,229

3,153

5,504

1,673

14,559

Energy consumed

4,229

3,153

2,828

1,673

11,883

–

–

2,676

–

2,676

Exported energy

d)

Hard coal, lignite, coke and non-energy-producing coal products are hardly used in South Tyrol.
Geothermal power is not considered in the statistics.
a) Fluid fuels include heating oil, diesel fuel and gasoline.
b) Gaseous fuels include natural gas and liquid gas.
c) The other renewable energy sources include wood biomass, wind power, solar heat, photovoltaic plants, domestic waste,
biogas and liquid biofuels.
d) “Exported” energy: energy that is produced in South Tyrol but not used there.

Table 2–2:
Individual shares
of the various
renewableenergy
sources com
pared to the total
renewable energy
in South Tyrol
dividedby pro
duction and
consumption
(ASTAT 2011).

Solar
heat

Biomass
(wood)

Wind

Photovoltaics

Biogas

Hydro
electric
power a)

Production

1.6

20.4

0.1

0.2

0.2

76.8

0.1

0.6

100

Consumption

2.5

32.5

0.1

0.3

0.4

63.1

0.2

0.9

100

Liquid Domestic
Tot.
biofuels waste b)

a) The energy produced in the Province from hydroelectric power and not used there is “exported”.
b) Domestic waste that is set apart for the waste incineration plant in Bozen.
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Fig. 2–2:
Energy sources
and their share
in overall energy
consumption
in South Tyrol in
1995 and 2008
with and without
transportation.
The arrows indi
cate the share of
renewable energy.
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terns of consumers, the site-specific characteristics (availa-

energy consumption are possible: consolidation of public

bility of local natural resources and the suitability for the ex-

transportation, shift of freight traffic to rail, sparing use of

ploitation of renewable energy sources) and administrative

cars, discouraging the use of vehicles that release large

framework conditions (decision-making powers, budgetary

quantities of CO2.

appropriations). This means that targets and measures for
energy and climate protection must always take into account

Moreover, measures in other sectors like spatial planning

a region’s specificities and be designed accordingly.

and economic promotion are to be adopted to reduce the
demand for personal and freight traffic both quantitatively
and qualitatively (settlement development, clustering, inter-

2.2 The transport sector

modal logistics, etc.). That will allow organising mobility
more efficiently, while making savings. Clearly technologi-

Transportation meets the basic mobility needs of South Ty-

cal advances that cut the fuel consumption of vehicles and

rol’s population and is an important pillar of the economy

organize traffic better are needed as well.

and wealth of our Province: many goods as well as services are imported or exported along traffic routes. Large

Looking at road transport, since 1995 the quantity of fuel

quantities of energy are used. Save for railroads in part, this

sold in South Tyrol at gas stations along the regional road

energy is largely provided by fossil fuels. Therefore, trans-

network – including the motorways – has dropped slightly

portation is one of the main causes of CO2 emissions.

(table 2–3). The transport-related consumption of fuels followed a downward trend until 2005 (2000 – 2005 –10.7 %),

In transportation the demand for fossil fuels can neither be

to resume growth after 2005 (2005 – 2008 +6.7 %) (ASTAT

completely substituted nor radically cut due to the lack of

2011). The calculations also include the quantities distribut-

alternatives. However, palliative measures that can help cut

ed to in-house supply facilities and the consumed aviation

Table 2–3:
The consumption
of fossil fuels in
South Tyrol since
2003 (l) including
the quantities sold
by filling stations
along the motor
way (Office for
Trade and
Services).

Liquid
gas (LNG)

Methane

Gasoline

Diesel

2003

165.583.291

233.269.342

2.632

–

–

424.631

0

2004

149.679.211

232.324.938

2.422

406.827

2.098.095

405.416

0

2005

137.032.685

222.881.507

2.423

1.529.334

1.487.579

602.472

106.508

2006

129.620.904

218.594.042

4.139.139

847.463

1.206.216

676.859

0

Jet A1

2007

123.158.733

232.577.098

5.472.500

3.526.222

bei Diesel

698.189

121.868

2008

116.913.529

233.525.309

6.642.591

4.547.736

11.406

675.368

94.363

*) Also called “white diesel“, distributed only in in-house filling stations
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GECAM*

Aviation
fuel

Year

Fig. 2–3:
Trend in transportrelated energy
consumption in
South Tyrol since
1995 (Data:
Revenue Agency,
Services and
Commerce
Office).
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fuel. The data on methane gas consumption can be inac-

It is fair to assume that a significant part of the vehicles

curate though because the quantity consumed in the trans-

driving through the Province fills up outside the Province,

portation sector must not be reported to customs authori-

but nonetheless part of their energy consumption occurs in

ties. Reducing fuel consumption will help reduce the

South Tyrol. Likewise, data concerning South Tyroleans

quantity of energy used in the transportation sector and the

crossing the border for a fill-up are not included in the anal-

associated CO2 emissions (Fig. 2–3).

yses. An Austrian study showed that in the 2000 – 2003 pe-

Diesel rose to 68 % in 2008 and became the top selling fos-

sales increased more than the consumption calculated on

riod the fuel consumption calculated on the basis of fuel
sil fuel in South Tyrol (Fig. 2–4). The diesel figure also com-

the basis of the average distance travelled (ÖAMTC Acade-

prises the quantity used in agriculture. That same year just

my 2010). Considering that vehicle fleets and the average

half as much gasoline was sold. The remaining percentag-

kilometres travelled have not registered any significant

es account for liquid gas, methane and aviation fuel.

changes and that in Austria fuel prices are much cheaper

The data collected on fuel consumption in South Tyrol are

that this discrepancy is the result of fuel exports in vehicle

compared to neighbouring countries, it is to be assumed
just a gross estimate of the energy actually used on South

tanks. With a decrease in the price gap between South Ty-

Tyrol’s roads on a daily basis. As it often happens in border

rol and the surrounding regions, this phenomenon will be

regions, South Tyrol’s fuel consumption is heavily influ-

eased or even eliminated.

enced by the price gap with the surrounding foreign countries and neighbouring regions. Instead, the quantities of

From this point of view, it is worth considering also the be-

fuel tanked in the Province’s filling stations and “driven”

haviour of guests and the latest tourism trends: while the

elsewhere were entirely included in the calculations. Also

number of arrivals rose from 4.09 in 1995 to 5.39 million in

these quantities are “driven” in part outside the Province.

2008, the average length of stay dropped from 6.4 days

Fig. 2–4:
The shares of
fuels sold at filling
stations in 2008
in South Tyrol
(ASTAT 2011).

1,3

1,4

29,3

68

Diesel
Gasoline
LPG (liquefied
petroleum gas)
Other
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(1995) to 5.1 (2008) (ASTAT 2009). Most tourists reach

have been built that run on vegetable oils. At a global level

South Tyrol by car. The shorter length of stay increases the

instead biomass is used mainly as a substitute for fossil fu-

likelihood that guests can arrive to destination without any

els (“biodiesel”).

additional stop in South Tyrol to refill. It can be assumed
that if tourists arrive by car and stay for a shorter period of

44 % of the Province is covered by forests; the total reserve

time, the higher number of arrivals and departures will lead

of wood amounts to 60.2 million cubic meters of standing

to an increase in the total emissions.

timber. However, this amount does not represent the actual

Talking of a drop in fuel consumption and in the road trans-

areas could disappear within a short period of time: Hans

port energy demand might seem surprising and bizarre –

Carl von Carlowitz already realized in 1713 (Wey 1982), that

indeed the overwhelming impression in the public debate is

only so many trees could be felled in one year, as could

that the traffic volume will keep on rising. The toll booths

grow again in that same time.

potential. Without a sustainable timber harvesting wooded

along South Tyrol’s road network actually show a rise in
motorized traffic in recent years. Only 2008 showed a slight

Since then the sustainability principle has been developed

drop at various toll booths (Table 2–4). This is believed to

further. The principles for the sustainable exploitation of bi-

be the consequence of the galloping fuel prices and the

omass from South Tyrol’s woods consider the typical func-

emerging financial crisis. It is not possible today to say

tions of a mountain forest (habitat for animal and plant spe-

whether it is a real reversal in the trend.

cies, protection against natural hazards, drinking water
protection, recreational space and landscape elements).

Since 1990 the technological advances in car construction
have led to better energy efficiency in road transport and

In 2009 the allowable cut amounted to 569,483 solid cubic

hence to reduced fuel consumption for every kilometre

meters of standing timber before harvest (the German ab-

travelled: while a vehicle weighing 1000 kg in 1990 con-

breviation “Vfm” which means “Vorratsfestmeter” will be

sumed over 7.5 l/100 km, a car having the same weight in

used to indicate this unit of measurement). Much less

2008 needed “only” 4.95 l/100 km (average gasoline and

wood was used compared to the amount determined by

diesel). These advances in energy efficiency are only

simulation from a forestry perspective. For the purpose of

partly reflected in the average fuel consumption of the new

sustainability 80 % of the annual growth is harvested at

vehicle fleet. The greater demands for comfort and safety

best (table 2–6).

have led to an increase in the average unladen weight of a
new car: 100 kg of extra weight correspond to an increased

In order to be able to estimate how much wood can actual-

consumption of about a half litre over 100 km (BfE 2008).

ly be used for energy production purposes, the economic

These advances are partly neutralised also by a higher

aspect is of great relevance. A great challenge is posed by

vehicle  density and an increase in the total kilometres

the competitiveness of timber hauling in mountain regions,

travelled.

which is hardly possible without incentives. As a rule, the
hauling of firewood takes place within the context of the
hauling of high grade wood. When performing an economic

2.3 Households and economy

analysis it is necessary to consider the entire value creation
chain. In 2007 and 2009 only around 30 % of the wood col-

2.3.1 Biomass

lected from forests was used as firewood, while the rest
was understandably used as timber. Between 2007 and

2.3.1.1 Wood biomass

2009 the production of local biomass district heating plants

The generation of energy from renewable raw materials is

(wood –fired ) rose from about 360 GWh in 2007 to over

sustainable only if the production of that raw material is

650 GWh of thermal energy and 40 GWh of electricity (Ta-

carried out in a sustainable way. In 2008 biomass covered

ble 2–7).

about 12 % (1,459.5 GWh) of the end-use energy consumption (incl. transportation) in South Tyrol. Compared to

Undoubtedly the exploitation of wood from local forests

other international producers, South Tyrol follows a differ-

could be further increased. Whether that will happen de-

ent approach to energy production from biomass and uses

pends heavily on the cost effectiveness of alpine forestry.

it primarily for heating. The biomass itself is obtained main-

Since 2007 the prices for energy wood have slightly risen

ly from wood and its derivatives. The term “energetically

but the prospects for 2010 were deemed negative by the

usable biomass potential” is meant to indicate the quantity

South Tyrol Forests Department (Autonomous Province of

of energy that can be obtained by burning firewood, wood

Bozen 2010).

chips and wood pellets (Table 2–5). In recent years biomass
systems (combined heat-power generation in hotels, etc.)
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Table 2–4:
Trend in average
daily traffic (ADT)
at specific toll
booths since
2002 (ASTAT
2009 and 2010).

Toll booth

2002

2003

2004

2005

2006

2007

2008

S.S.40 Reschenpass

5,029

5,263

5,228

5,157

5,177

5,048

4,860

S.S.38 Töll

15,215

15,359

15,196

15,103

15,074

15,719

15,744

S.S.238 Marling

16,799

16,521

17,332

17,591

17,326

17,689

17,347

S.P.88. Pankraz

366

381

361

380

413

464

393

26,184

26,947

27,785

28,147

28,834

29,913

29,092

8,237

8,049

8,085

7,859

7,869

7,693

7,397

S.S.12 Steinmannwald

21,734

20,998

20,529

–

22,730

22,903

18,765

S.S.12 Auer Nord

11,075

11,054

10,905

10,861

10,822

10,823

10,505

S.S.508 Sarnthein

4,354

4,477

4,541

4,615

4,642

4,700

4,598

S.S.12 Mauls

4,993

4,820

4,709

4,654

4,740

4,690

4,415

S.S.12 Brenner

5,221

5,183

5,163

5,026

5,020

5,288

5117

S.S.244 Montal

4,906

5,043

5,137

5,114

6,060

6,735

6,819

14,182

15,251

15,100

15,410

15,761

16,427

15,893

S.S.38 Vilpian
S.P.165 Schwefelbad

S.S.49 Bruneck Ost

Table 2–5:
Breakdown of the
biomass “wood”
in energy used –
Year 2008 (ASTAT
2011).

Table 2–6:
Wood reserve
in South Tyrol’s
forests
(Autonomous
Province of Bozen
2008 and 2009).

Energy

Share

Firewood

Primary energy source

  343.6 GWh

27.2 %

Biomass in district heating plants

  637.9 GWh

30.8 %

Wood chips and pellets

  480.0 GWh

24.5 %

Total

1.459.5 GWh

100.0 %

2007
Wooded surface
Total reserve*
Average reserve per hectare
Annual growth

2009

292,819 ha

336,689 ha

60,231,078 Vfm

105,188,527 Vfm

206 Vfm / ha

312 Vfm / ha

952,681 Vfm

1,856,437 Vfm

Average growth / hectare

3.25 Vfm / ha

5.5 Vfm / ha

Annual allowable cut**

542,748 Vfm

569,483 Vfm

Average allowable cut / hectare

1.85 Vfm / ha

1.6 Vfm / ha

Annual utilization

474,626 Vfm

608,812 Vfm

Average utilization / hectare

1.62 Vfm / ha

1.8 Vfm / ha

* The data refer to >4.5 cm of diameter at breast height.
* The data refer to >17.5 cm of diameter at breast height.
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Table 2–7:
The situation in
South Tyrol’s
district heating
plants in 2009
(Office for Energy
Saving 2010).

Unit

Quantity

Total number of biomass district heating plants

N°

66

District heating plants with electricity production fuelled with diesel, methane
gas, biogas, vegetable oil, wood (ORC)

N°

16

District heating plants with electricity production from wood (ORC)

N°

9

Total thermal output of biomass boilers incl. flue gas condensation

MW

235.82

Total electric output of electricity generation plants from wood (ORC)

MW

7.04

Total thermal energy production from all energy sources (fossil and renewable)

MWh

728,000

Total thermal output from renewable energy sources (wood, biogas,
vegetable oil)

MWh

693,000

Total electricity production from all energy sources (fossil and renewable)

MWh

77,421

Total electricity produced, renewable energy sources

MWh

49,684

Total electricity produced from wood (ORC)

MWh

39,741

Total heat sales (fossil and renewable)

MWh

560,000

Total heat sales (renewable energy)

MWh

532,000

Total biomass consumption (wood)

SRM

1,216,000

Total connections (transmission stations)

N°

11,820

Route length of district heating network

km

715

Litre

62,000,000

10³ kg

182,000

Litre

14,700,000

10³ kg

43,000

Litre

76,700,000

10³ kg

225,000

Saving in heating oil equivalent (calculated based on the thermal energy from
renewable sources sold)
CO2 emissions saved (based on the thermal energy from renewable sources
sold)
Saving in heating oil equivalent (calculated based on the electricity produced
from renewable sources)
CO2 emissions saved (based on the electricity produced from renewable
sources sold)
Total savings in heating oil equivalent
Total savings in CO2 emissions

Also the economic growth in the sawmill sector is relevant

Other Alpine regions (in particular Bavaria and Austria) are

to the provision of wood as a biomass. However, even if

increasingly discovering wood as a fuel. There was an in-

the contribution of local forests and wood-processing busi-

crease in the number of district heating plants in Vorarlberg

nesses were increased, there will be no reduction in wood

between 2006 and 2008 from 83 to 89 plants and the bio-

imports in the future.

mass demand rose by 14 % (Office of the Vorarlberg Regional Government, 2007 and 2009). Therefore, it is to be

Of the various forms of wood biomass only firewood

assumed that there will be growing competition for the

comes 100 % from South Tyrol. About more than half

available biomass.

comes from local forests, while the rest comes from orchards and vineyards where large quantities end up as fire-

When importing biomass (all forms) it is important to pay

wood as a result of grubbing and new plantings. 10.1 % of

attention to the origin. Since most of the transportation is

the wood used in 2009 in South Tyrol’s district heating

done by truck, emissions can vary considerably: over short

plants came from forest owners and 52.3 % from sawmills

distances emissions are negligible; over long distances

and wood-processing firms. The remaining 37.6 % of the

they have a significant negative effect on the CO2 balance.

wood needed is largely imported from Bavaria and Austria.
Even the wood processed in local sawmills does not come

While wood as a biomass will continue to be an important

only from local forests. Finally, only about one third of the

pillar of South Tyrol’s energy sector, in the near future it will

wood burnt in South Tyrol’s district heating plants grows in

not be possible to cover the entire energy demand with bi-

South Tyrol’s forests (Press release of South Tyrol’s Provin-

omass. There is room for increasing the use of firewood in

cial Government, 2 July 2010).

private households, but the potential capability of over
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2,000 GWh calculated by the KlimaHaus Agency in 2007

smart grids and innovations to store energy without major

can be reached only at optimal conditions in local forestry

losses for when it is needed are necessary.

and with the rising contribution of imports. Here too the interactions with forest ecosystems, nature protection, natu-

Due to the central position in the Alpine range, the geomor-

ral hazards and recovery are to be constantly taken into ac-

phologic conditions and the high water supply, South Tyrol

count.

can exploit water as a natural resource. This is a great location-related advantage for the production of electricity that

In addition, it must be noted that the combustion of wood

needs to be exploited responsibly.

as a biomass leads to specific particle and NOx emissions.
In inner alpine basins domestic combustion emissions ac-

In 2008 the hydroelectric power production amounted to

tually contribute to exceeding the allowable thresholds for

5504 GWh. The average annual power production over the

air quality. Technological innovations are necessary for

last decade (1999 – 2008) amounted to almost 5100 GWh

solving this problem.

with peaks of up to 6108 GWh. To date, hydroelectric

2.3.1.2 Other types of biomass

other renewable sources- is still slightly higher than the

Other types of biomass (vegetable oils) are increasingly

consumption of electricity. In 2008 the consumption

making their way into South Tyrolean energy production.

amounted to 52.5 % of the power produced in the Prov-

power production alone – without considering the share of

Vegetable oils are obtained from various plants (rapeseed,

ince, while in 2000, which was the year with the highest

soy, palms, jatropha curcas, wheat, etc.), only a small

production so far, only to 38 %. The power demand in

amount of which come from the local agriculture or neigh-

South Tyrol has been rising on average by 3.5 % for years.

bouring countries. Several of these plants are grown in

Between 2000 and 2008 consumption rose from 2,370

other climate regions and the raw material or resulting

GWh to 2897 GWh. If the consumption exceeds the pro-

products must be imported from distant countries and

duction potential of the hydroelectric power supply, the ad-

transported over long distances (e.g., palm oil). Production

ditional power needed can be obtained from other sources,

is often not carried out in a sustainable way. Energy pro-

saved or imported.

duction from vegetable oils should be prevented in the future if production of the raw materials fails to meet sustain-

The 2003–2007 period was very dry and the water flow was

able criteria (transport, cultivation, use of waste heat) or

about 30 % below average. In these five years, annual pro-

has negative repercussions on the CO2 balance.

duction levelled off between 4000 and 4500 GWh. Hydroelectric power production depends on annual precipitations
and is hence subject to major oscillations. In South Tyrol,

2.3.2 Hydraulic power – the most important pillar

production is more or less directly proportional to the discharge of the River Etsch/Adige at the Branzoll/Bronzolo

Renewable energy sources still play a secondary role in

level measuring point.

electricity production: they are often blamed for not being
uniformly available and predictable enough, with the result

The drop compared to the peak in 2000 is to be ascribed to

that such conditions could lead to a worsening of the con-

the tighter legal conditions on residual flows introduced in

flict on the grid between the guaranteed supply and the ac-

2001. The new regulations for the residual flow are con-

tual demand.

tained in the water use plan.

Undoubtedly it needed is a good coordination of intermit-

In South Tyrol there are currently 30 power plants with an

tent power production from various sources. While conven-

installed power of over 3 MW. Alongside these large power

tional power plants can provide constant power around the

plants, there are another 784 small power plants with an in-

clock, photovoltaic power plants well adapt themselves to

stalled power of < 220 kW and 116 plants with an installed

the diurnal variations of the load profile – more electricity is

power > 220 kW and < 3 MW. These small power plants

needed during the day than during the night. Wind farms

produce electricity in the amount of 775 GWh (about ¼ of

work more in the (European) winter season than in the sum-

South Tyrol’s power demand, situation in 2009).

mer and thereby compensate the annual cycle in consumption and the seasonal oscillations in solar power. Hydroe-

In determining future power production, the effects of cli-

lectric power plants are suitable for basic load supply and

mate change on temperature and precipitation distribution

their power can be easily forecast.

in the Province are to be considered as well. While no detailed knowledge is available to date, the are reasons to be-

In order to adapt power production as best as possible to

lieve that the climate might be marked by a concentration

the characteristics of the load profile (consumption), both

of precipitations, which could become more intense in win-
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ter, and less frequent in summer. It is to be analyzed how

Most of the renewable energy comes from hydroelectric

this will impact power production.

power and biomass; just 1.9 % is obtained from other
sources. The wind farms operating in South Tyrol (2008:

In coming years there is only a moderate potential for in-

0.1 %) contribute only to a small extent to covering the re-

creasing hydroelectric power in South Tyrol. It will still be

gional demand for electrical power. To date, five farms are

possible to build small power plants within the framework

running. In 2009 they produced 4.2 GWh of energy. A wind

of the water use plan provisions. These however play a

farm is planned to be built on the Brenner Pass.

secondary role in the overall energy balance.
South Tyrol’s topography is not well suited for an intensive
The water use plan approved in the meantime comprises

use of wind power. The scarce suitability for hosting wind

criteria for building additional hydroelectric power plants

turbines of Italy’s alpine region as a whole is confirmed also

(Autonomous Province of Bozen, 2010). A case-by-case

by the regional distribution of installed power (Fig. 2–5). At

analysis must be carried out for individual projects. In the

a European level, Italy ranks third with 4850 MW of in-

future though there will be a greater need for coordination

stalled power from wind farms behind Germany (25,777

of the actually available and sustainable expansion poten-

MW) and Spain (19,149 MW) (situation: end of 2009, GWEC

tial of hydroelectric power along South Tyrol’s watercourses

2010). Of existing renewable energy sources, wind power is

with the current demand for use. This is absolutely neces-

one of the sources with the best price/performance ratio.

sary also in view of the unknown effects of climate change.

The price per installed MW has dropped by 80 % since
1990 (Migliavacca 2010).

2.3.3 Other renewable energy sources

South Tyrol has a greater potential in terms of solar power.

Thanks to the high share of hydroelectric power, the energy

produced. Due to the many slopes facing south, the posi-

produced from renewable sources in South Tyrol covers

tion on the southern side of the main Alpine ridge with its

37.9 % of end-use energy demand (including transporta-

good climatic conditions and a high solar irradiance, South

tion). The Province fares quite well compared to other Euro-

Tyrol offers favourable conditions for the exploitation of so-

It has the advantage that both electricity and heat can be

pean countries. In the EU-27 the share of power obtained

lar power. Although photovoltaic plants (2008: 0.2 %) cover

from renewable sources amounts to 8.3 % on average.

though just a small portion of the provincial electrical pow-

Compared to individual countries, South Tyrol lies slightly

er production, the good framework conditions (incentives)

behind top-performing Sweden (40.8 %), but ahead of

have boosted their growth. On 31 December 2010 there

Latvia (35.5 %) and Finland (28.5 %). Austria stands at

was a total of 1951 PV systems with a power of 54.6 MW

23.0 %, Switzerland 16.5 %, Germany 5.8 % and Italy just

(109 W per inhabitant) and a total surface of 195,500 m²

4.8 %. Of course, this comparison is merely indicative since

(GSE 2010). In order to help photovoltaic power make a

it is not easy to compare countries with regions. However,

breakthrough, further technological innovations are neces-

it does give a feel of where South Tyrol stands today.

sary. These must also contribute to ensuring that invest-

[MW]
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ments in PV systems can be amortized in a reasonable pe-

total power of 5,112 MW. These systems are mainly used in

riod of time without any direct or hidden subsidies.

single-family houses for heating (e.g., floor heating). The average depth of the geothermal probes is about 100 m.

Solar power is already extensively used for producing heat
(solar panels). In South Tyrol there are approx. 200,000 m²

Deep geothermal wells have been planned at several sites.

of installed solar panels (State: 31/12/2010). On average

Works are underway in various locations (municipalities of

this amounts to 0.40 m² per inhabitant. These systems pro-

Franzensfeste, Vahrn and Rasen-Antholz) for the construc-

duce a thermal power of 114 GWh a year. The Municipality

tion of geothermal heating and power plants: that involves

of Bozen’s building code requires the use of solar panels in

drilling up to 5000 meter deep wells (multiple-hole system).

new construction projects (See Box 1). For new construc-

Underground geothermal power will be used both for pow-

tions or for renovations that involve more than 50 % of the

er production and for the supply of the district heating net-

building’s volume or useful floor area and envisage a simul-

work. According to the project data, the thermal power

taneous renovation of the heating systems, article 19/ter of

amounts to 17,054 kW and the resulting electric power to

the building code requires that at least 25 % of the energy

2000 kW. The internal energy consumption amounts to

demand – and in any case 50 % of the hot water consump-

10 – 12 % of the electric power. At three sites (municipalities

tion – be covered by renewable energy sources. Other mu-

of Schluderns, Schlanders and Bozen) single drillings (one-

nicipalities are following suit.

hole system) will be carried out up to a depth of 3000 m in
order to exploit the underground heat to supply the district

The power production from combined heat and power sys-

heating network. The extraction rate of the planned system

tems (CHP) rose between 2000 and 2008 from 23.4 GWh to

will amount to 400–500 kW.

111.0 GWh. This covers 3.8 % of the South Tyrol’s power
consumption. CHP systems are used mostly in the industri-

The current contribution of biogas to end-use energy con-

al sector, but also the waste incineration plant of Bozen

sumption is also relatively low (18.5 GWh of thermal and

and biogas systems make a significant contribution.

electric power), not least because the power generation
process still involves substantial losses – slightly less than

The exploitation of geothermal power in South Tyrol is fairly

half of the thermal energy generated actually reaches us-

widespread, mainly in the form of heat pumps with geother-

ers. However, this source of energy can definitely be further

mal heat exchangers in the private sector. However, their

developed.

contribution to cover the overall energy demand is scarce,
even though the number of installed systems has signifi-

The current livestock population amounts to approximately

cantly risen in recent years. Order No. 3564 of the Provin-

117,000 LU (livestock units). The 30 biogas plants in opera-

cial Government dated 26 September 2005 set forth regula-

tion since 2008 process the organic matter produced by

tions for the drilling of geothermal probes. Up to June 2010,

6378 LU (TIS 2010). Even if the agricultural facilities in

318 applications for the construction of systems were filed

South Tyrol are not optimal for the construction of large

for the exploitation of near-surface geothermal power for a

plants, the deliverable power could be increased to

Box: 1
Article 19/ter
Energy saving and renewable energy sources
1. In new public and private buildings that will be built, or in those in which renovation works are carried out that
involve 50 % of the volume or the useful floor area and include a renovation of the heating systems, it must be
ensured that 25 % of the entire energy demand, and in any case at least 50 % of the energy demand for the production of domestic hot water, must be covered by renewable energy sources.
2. For this purpose technological roofing for the use of solar power must be built, so that roofs fit organically in the
building plan and can accommodate and include solar panels and/or photovoltaic units.
(…)
5. Compliance with the provisions relating to performance (coverage of energy demand) is ensured through the
exhibition of the building permit – or any other authorizations – and verified through the exhibition of the habitability
or usability certificate or through a self-certified statement by an authorized system technician.
Introduced by Municipal Council Order No. 9/8929 of 1/2/2007 effective as of 12/2/2007
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160 GWh in the long term. In the medium term a production of about 75 GWh is a realistic goal, but that is nonethe-

2.3.5 Saving potential or the quest for the
“negawatt”

less four times the current production level.
Opportunities for saving energy exist in every field of life
Landfill gas is obtained from the rotting of waste. The Prov-

and in every sector. South Tyrol intends to systematically

ince’s eight largest landfills generate a total of 3 million m³

harness and exploit this energy potential in “negawatts”: it

of gas a year, which is hardly exploited today for energy

must become one of the most important driving forces for

purposes (without lean gas). Therefore, power in the

innovation in South Tyrol’s society and economy and help

amount of slightly less than 12 GWh is untapped. Undoubt-

the shift from a high labour productivity to a high resource

edly the potential is low compared to other energy sources,

productivity.

but the available opportunities are to be studied more in
depth and exploited. In the digestion tanks of sewage

The term “negawatt” was coined in 1989 by the physician

treatment plants the sludge ferments releasing gases.

Amory Lovins and stands for “negative megawatt”, i.e., a

These are used for power and heat production in the

unit of power that can be reduced through energy saving

amount of approximately 10 GWh.

and energy efficiency. While the exact magnitude of the

There is still room for growth for all renewable energy sourc-

ing opportunities are possible in every field of life.

saving potential for single sectors is difficult to define, saves, though in different ways: biomass and solar power are
the sources with the greatest potential and technological

Industrial power consumption has been rather constant in

advances expected in coming years will make it possible to

recent years or has risen only slightly. More efficient pro-

exploit them more extensively and conveniently. Tapping the

duction methods and more intensive use of combined

available and expanding growth potential for electric power

power and heat plants make it possible to make further

generation from renewable energy sources will undoubtedly

savings, but, due to the current industrial structure it is

offer South Tyrol additional reserves. Nonetheless there are

hardly possible to fall below a certain base energy level.

still concerns about the growing demand for electric power.
Enhanced energy production from renewable sources

Energy consumption in agriculture has more than doubled

should be accompanied also by suitable measures to en-

from 1995 to 2007. Since the share of agriculture out of the

courage users to change behaviour and save energy. An ef-

total energy consumption is scarce by comparison, the rise

ficient and smart energy use and a consistent energy saving

in absolute terms is lower than in all other sectors. Howev-

approach must constitute the foundations for a future cli-

er, there is certainly a potential for savings. Due to the fact

mate strategy in South Tyrol. In all efforts to increase the

that the agricultural sector is witnessing radical changes, it

use of renewable sources, an eye must be kept on the ef-

is difficult to make predictions on future trends.

fects on agriculture, nature protection and natural resources. This is the only way to foster sustainable development.

The greatest potential for savings can be found in the service sector and households, which taken together account
for more than half of the total energy consumption. Be-

2.3.4 T
 he use of fossil fuels in households and
the economy

tween 1995 and 2007 the rise in electrical power consumption at a provincial level was primarily determined by the
service sector alone. It is to be assumed that in this sector

The consumption of liquid fossil fuels dropped sharply be-

growth will continue, though at a slower pace.

tween 2000 and 2008. The consumption of light heating oil
dropped by 44.1 % and heavy heating oil by 32.7 %. Al-

Energy consumption in households rose very little in recent

though it is not to be expected that the trend will continue

years. Energy saving measures, increasing appliance effi-

at the same rate in coming years, mineral oil products for

ciency and rising energy prices have made it possible to

use as fuel in the building sector will play only a secondary

curb growth. It is to be expected that the increased “elec-

role in the medium and long term. The new building tech-

tronization” of households will make this trend continue in

niques and the trend towards low-energy houses with solar

the future. Nevertheless there is still a large potential for

systems will further reduce the demand for fossil fuels for

saving in households. Table 2–8 compares the energy con-

heating purposes. Natural gas is currently the most impor-

sumption of two households with and without a car. The

tant source of energy in the building sector in South Tyrol:

figures clearly show that the real energy guzzlers in a

in 2008 it accounted for 36 % of end-use energy consump-

household are the car and heating systems (home heating

tion (without transportation). In the 2000 – 2008 period the

and hot water).

consumption of natural gas for the production of thermal
power registered a 18.4 % increase.
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A mandatory requirement to have 25 % of the heating de-

consumption for heating could be saved, thereby reducing

mand of buildings covered by solar power might help save

the overall energy consumption by 29 % at a provincial lev-

over 600 GWh in the long term (KlimaHaus Agency 2009).

el. If every house met ClimateHouse standard C, 68.2 % of
energy could be saved and provincial energy consumption

Part of South Tyrol’s building stock is outdated and shows

could drop by 21 %. In theory, these assumptions for build-

inadequate levels of insulation. These old buildings con-

ing renovation apply also to buildings that are used for the

sume an average of 220 kWh/m² of thermal energy a year.

provision of services. Once again, the consumption could

A building that meets ClimateHouse standard C has a

be significantly reduced. In practice, it is difficult to actually

heating energy requirement of less than one third of that

reduce energy consumption so much. In 2010 over 2300

of an old building; one that meets ClimateHouse standard

buildings were certified according to the ClimateHouse

Gold requires less than one-twentieth of such energy.

standard for energy efficiency: ClimateHouse Gold: 63, Cli-

Using  data on the household energy consumption for

mateHouse A: 563, ClimateHouse B: 1,732; (KlimaHaus

heating in 2005, table 2–9 shows the theoretical saving

Agentur 2010, verbal information).

potential for the case in which the building stock had been
renovated according to the corresponding ClimateHouse

As of June 2011 the minimum standard for new buildings

standard.

was raised to ClimateHouse standard “B” (Provincial Decree no. 9 of 15 February 2011): that is an important legal

If in terms of energy efficiency all residential buildings were

instrument that lays the foundation for future savings in this

rated ClimateHouse standard Gold, 95.5 % of the energy

sector (Table 2–10).

Table 2–8:
Energy consump
tion of an average
household
(KlimaHaus
Agency 2009).

Table 2–9:
Theoretical heat
ing energy con
sumption of the
residential building
stock for the
various Climate
House standards
(KlimaHaus
Agency 2009).

Table 2–10:
Theoretical heating
energy consumption
of new buildings
erected in 2007
(total of 2,928
residential units with
a totalfloor surface
of 235,599 m²)
(KlimaHaus Agentur
2009).

with car
Car

38.0 %

Heating

without car

40.0 %

64.5 %

Hot water

6.0 %

9.7 %

Electricity

16.0 %

25.8 %

[kWh/(m²a)]

Energy
consumption
[GWh/a]

Saving
[GWh/a]

Saving

Building stock

220

2,455.7

0

0.0 %

ClimateHouse Standard E

120

1,339.5

1,116.2

45.5 %

ClimateHouse Standard D

90

1,004.6

1,451.1

59.1 %

ClimateHouse Standard C

70

781.3

1,674.4

68.2 %

ClimateHouse Standard B

50

558.1

1,897.6

77.3 %

ClimateHouse Standard A

30

334.9

2,120.8

86.4 %

ClimateHouse Standard Gold

10

111.6

2,344.1

95.5 %

[kWh/
(m²a)]

Energy
consumption
[kWh/a]

Savings
[kWh/a]

Saving/
Building
[kWh/a]

Saving
[€/a]

ClimateHouse Standard C

70

16,491,930

0

0

€0

ClimateHouse Standard B

50

11,779,950

4,711,980

1,609

€ 193

ClimateHouse Standard A

30

7,067,970

9,423,960

3,219

€ 386

ClimateHouse Standard Gold

10

2,355,990

14,135,940

4,828

€ 579
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The most important challenge is posed though by the reno-

guzzlers like oversized and obsolete household appliances

vation of the existing building stock. Renovating old build-

are to be changed. Substantial amounts of electricity can

ings is usually very expensive. Nonetheless, the target must

be saved by changing to modern household appliances

be to increase the renovation rate and improve the heat in-

with higher energy efficiency. Attention should be paid also

sulation of existing structures. That means that in the case

to the EU Commission Regulation No. 245 of 18 March

of retrofitting the entire energy concept has to reconsider

2009, which establishes ecodesign requirements for fluo-

and incentives should be aimed at a realistic optimization

rescent lamps, in fact imposing a phase out of conventional

of the building’s energy efficiency.

light bulbs.

Finally, renovation also means saving money on heating

Finally, it must be stressed once again that every single one

costs for the inhabitants of the house: by improving the

of us has to take responsibility for energy saving in his or

heat insulation of an old building to ClimateHouse standard

her everyday life, thereby contributing both to achieving the

C, almost 9,000 kWh of energy per household a year could

goals set in the South Tyrol Energy 2050 strategy and to

be saved, which amounts to approximately 1,000 € euros.

fighting the global climate crisis.

With rising fossil fuel prices these savings could be even
higher in the future.

2.4 Conclusions – Energy
Alongside a better thermal insulation of the building envelope, there are saving potentials also in the heating practic-

A look at the progress already made clearly shows that en-

es. Awareness raising initiatives are needed to encourage

ergy consumption in South Tyrol – excluding the transport

changes in people’s behaviour: rooms should be ventilated

sector – has risen on average by 2.1 % a year. Since 1995

through brief and multiple changes of air (instead of tilting

consumption rose from 6,446 GWh to 8,222 GWh (2008). If

windows), heating habits are to be changed, the room tem-

the transportation sector is included, total energy con-

perature can be reduced a bit (–1 °C = approximately 5 %

sumption rose to 11,883 GWh (ASTAT 2011). Except for

energy saving) and the hot water must be used more spar-

2007 energy consumption in South Tyrol has risen continu-

ingly.

ously since 2000 (Fig. 2–7).

Savings are also possible in electricity consumption. It is to

In the transportation sector consumption registered a 6.7 %

be assumed that electricity consumption will rise further

increase over the last four years. Overall its share dropped

and account for most of the energy consumption in the fu-

by 4.7 % (ASTAT 2011), see Chap. B–2.2. Between 2004

ture. Set against this background, saving measures are all

and 2008 energy consumption in the transportation sector

the more important: wasteful power consumption by appli-

has risen less compared to the other sectors (+ 2.2 %),

ances in stand-by mode is to be avoided and true energy

while thermal power has risen most (+ 9.5 %) (Fig. 2–8).

Fig. 2–6:
Certifications
for the energy
efficiency of
buildings pave
the way for energy
saving (Photo:
Renè Riller).
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It can be concluded from Fig. 2–8 that most of the energy

This multi-year analysis can identify some trends regarding

used in South Tyrol is for the heating sector, with about

the energy sources used to cover the demand for thermal

5310 GWh (situation in 2008). The consumption of thermal

energy. Clearly, there is a sharp rise in natural gas (+ 45 %)

energy rose constantly. Growth over the past five years

and liquefied gas (+ 28.6 %), while in the same period the

(2004 – 2008) ran at approximately + 9.1 %, but has signifi-

demand for other fossil fuels (heating oil [– 44.1 %], heavy

cantly slowed down compared to the previous five-year pe-

heating oil [– 32.7 %]) registered a significant drop (Fig.

riod (2000 – 2004) (+ 21.5 %; ASTAT 2011). That proves that

2–9). The efforts made for a transition to renewable energy

measures to encourage the energy renovation of existing

sources have been very successful in the production of

buildings is an important tool for the reduction of energy

thermal energy. Their share rose from 17.6 % in 2000 to

consumption and that there is a high saving potential avail-

30.1 % in 2008 (ASTAT 2011). Small to medium-sized bio-

able in the building stock.

mass-fuelled boilers (< 35 kW) and district heating plants

Fig. 2–7:
Trend in energy
consumption
between 2000
and 2008
(KlimaHaus
Agentur 2007;
ASTAT 2011).
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Fig. 2–8:
Energy consump
tion between
2000 and 2008
in South Tyrol
broken down by
sector (ASTAT
2011).
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are predominant in rural areas. As a whole, natural gas is

from 2004 onwards. By 2008 the 2004 level had been

the most important energy source in the thermal energy

reached and passed (ASTAT 2011). Energy consumption in

sector. This is also confirmed by the high density of con-

the railway sector could not be included in the transporta-

nections in towns and urban areas throughout the Prov-

tion sector due to a lack of data.

ince.
The number of vehicles per inhabitant in South Tyrol
Some conclusions on the consumption trends can be

amounts to 54 % and is remarkably lower than the Italian

drawn also for the transport sector (see Chap. B–2.2). Die-

average. Consequently, also the share (3 %) of vehicles

sel fuel consumption rose significantly (+ 28.9 %), while in

equipped with environment-friendly technologies is lower

the same period the gasoline consumption (– 42.3 %)

than the national average. In turn, in 2008 the share of

dropped almost by half. Following a period of contraction,

newly registered vehicles with a capacity of over 2000 cm³

the consumption of diesel fuel in agriculture rose again

reached 12.3 %, which was by the far the highest in Italy.

Fig. 2–9:
Energy sources
used for the
production of
thermal energy in
South Tyrol
(ASTAT 2011).
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Fig. 2–10:
Overview of the
trend in electricity
consumption
by sector (ASTAT
2011).
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Services sector

Private consumption (households)

2008

Therefore, a further increase in energy consumption is to be

heavy industry to less energy-intensive services-oriented

expected.

industrial production can be clearly seen (Fig. 2–12).

During the 2000 – 2008 period the consumption of electricity

The efforts to raise the population’s awareness of the need

rose by + 22.2 %. After 2003 the most energy-intensive sec-

to save energy have yielded their fruit. Fig. 2–13 clearly

tor was the service industry that posted the highest growth

shows that from 2007 to 2008 household electricity con-

rate and an electricity consumption about 5 % higher com-

sumption dropped by about 2.3 %. Notwithstanding the
slight improvement in energy efficiency, there is still much

pared to manufacturing industries (Fig. 2–10, Fig. 2–11).

to be done. There was also a 0.81 % drop in electricity consumption for public lighting compared to 2007.

Interesting conclusions on the growth rates can be drawn
from the comparison of consumption data with the values
standardized to 1977. It can be observed that over the past

In spring 2011 the Provincial Government implemented the

30 years the consumption of electricity in the services sec-

first measures in the public lighting sector to reduce light

tor has risen by a factor of 5. By contrast, consumption in

pollution. Order No. 559 of 4 April 2011 approved the draft

the primary sector rose up to 1995 and then dropped to the

law on the containment of light pollution. However, there is

same level as household electricity consumption. Only at

still much to be done in this field as well. Efforts are to be

the end of the 1990s did electricity consumption start to

made to change to more energy-efficient LED lighting and

rise again in the primary sector and reached similar growth

new control systems are to be developed for saving energy

rates as in the services sector. After 2002 there was a fur-

in the public lighting sector. By contrast, the public admin-

ther drop in the primary sector. Nonetheless, today’s con-

istration and market-related services with the exception of

sumption in the primary sector is about 370 % of that in

banks and insurance companies increased their electricity

1977. In the manufacturing sector the conversion from

consumption (Fig. 2–13).

Fig. 2–11:
Electricity con
sumption broken
down by sectors
in South Tyrol
in 2008 (ASTAT
2011).
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Fig. 2–12:
Overview of the
trend in electricity
consumption by
sector normalized
to 1977 levels.

Services sector
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Fig. 2–13:
Changes in
electricity
consumption in
single branches of
the services
sector and house
holds between
2007 and 2008
(ASTAT 2011).

Private consumptions
(households)
Other non
market-oriented services

-2,29

-3,21
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-0,81
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2,99
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services

4,62
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insurance companies

-1,38
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2,42

Trade

1,60

Telecommunication
services

2,58

Transport
-4,00

Fig. 2–14:
The energy
demandper unit
of value creation
and per-capita
continuous output
in various Alpine
regions. This
shows clearly the
extensive nature
of energy
consumption in
South Tyrol
compared to the
other regions
(ArgeALP 2009).
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2.5 The CO2 balance sheet

Without considering transportation, the average energy

2

consumption of an inhabitant of South Tyrol currently
amounts to 16,482 kWh (situation in 2008; inhabitants

To calculate the CO2 emissions, the energy consumption is

498,857). This is equal to a continuous output of 1881 W

multiplied by an emission factor specific for the relevant

per person. By including the transportation sector, this val-

energy source. Emission factors make it possible to calcu-

ue rises to 23,819 kWh per person a year, which is equal to

late – and ultimately compare – the climate impact of ener-

a continuous output of 2,719 W (situation in 2008).

gy consumption independently of the underlying source of

However, in terms of energy efficiency of production activi-

leased in producing energy are converted into equivalent

ties, South Tyrol ranks well (Fig. 2–14): compared to other

quantities of CO2. Emission factors take into consideration

energy production. In this way, the greenhouse gases re-

Alpine regions its production activities are more energy-effi-

a variety of gas emissions that impact the climate and are

cient. The Swiss Cantons of Ticino and St. Gallen rank at

associated with primary energy sources, such as CH4, CO,

the top. In Ticino the banking sector is the best performer,

NOx or N2O: all of them are converted into CO2 equivalents

as it is non-energy-intensive but at the same time it favours

as well.

value creation. The comparison with Vorarlberg is also interesting. This region has a somewhat higher continuous

The selected emission factors also consider the emissions

output per inhabitant. However, less energy is needed to

produced in the upstream chain (provision of energy

produce one unit of gross value added.

source) and comprise an estimated value for transfer to the
pump. Individual emission factors may vary according to

The low value compared to other regions is also surprising,

the source. In order to make our conclusions as reliable as

but it can be easily explained by the region’s particular situ-

possible, where multiple factors were present, the one with

ation: there are hardly any energy-intensive industries (met-

the highest value was taken into account for calculating the

allurgical or chemical industries, cement plants) and most

emissions.

of the energy-intensive products (metals, appliances, vehicles, chemicals and pharmaceuticals) are imported. The en-

2.5.1 CO2 emissions in the transport sector

ergy needed for the production of these goods is included
in the imports as grey energy. According to the approach
adopted, grey energy is not included in these calculations,

The transportation sector is one of the most CO2-intensive.

but is attributed to the place of production. South Tyrol can

Its share of CO2 emissions was calculated based on the

be assumed to have a high share of grey energy, but due to

energy “filled up” by South Tyrol in 2008: in that year fuel

the lack of reliable data this value is difficult to estimate.

equal to 1,116,065.3 t of CO2 was sold in South Tyrol (Table
2–11). This is equal to approx. 2.3 t of CO2 per inhabitant.

Like most Alpine regions South Tyrol has a low continuous

Please note that the amounts of fossil fuels filled up else-

output per inhabitant (Fig. 2–14). Moreover, it is self-evident

where and used in South Tyrol were not taken into account.

that South Tyrol has a low-intensive energy consumption
compared to other Alpine regions. The neighbouring re-

Railway traffic could not be considered either. Consump-

gions of Trentino, Tyrol, Salzburg and Grisons have much

tion by railways is not available as a single value and can-

higher values for continuous output per inhabitant.

not hence be represented. However, energy consumption

Table 2–11:
Overview of CO2
emissions in 2008
in the motorized
traffic sector
(GEMIS 4.5).

Traffic

2008 Consumption
Value

Unit

Energy in kWh

CO2 emission
factor [g/kWh]

CO2 [t]

Premium gasoline

116,913,529

l

1,113,952,104

330

367,604.2

Diesel

233,536,715

l

2,300,336,642

314

722,305.8

94,363

l

875,689

330

289.0

Aviation fuel
Jet A1

675,368

l

6,530,809

269

1,756.8

Methane *)

4,547,736

l

45,833,878

252

11,550.1

LNG

6,642,591

l

45,340,927

277

Total

3.512.870.050

12,559.4
1,116,065.3

*) at 200 bar, 15 °C, standard value for test gas blend (ADAC)
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by railways along the Brenner route and on the line to Mer-

quantity produced in the Province was taken into account

an and into the Pustertal is included in the electricity con-

and the emission factor of hydroelectric power was applied

sumption figure.

to it. In spite of its electricity production, the Province is not
self-sufficient from an energy perspective and must resort

Various signs point to the fact that the quantity of fuel pur-

to imports from other Italian regions from time to time.

chased underestimates the energy actually consumed on
South Tyrol’s roads. Since the railways’ share of consump-

The amount of these imports can only be roughly estimated

tion could not be determined due to a lack of detailed data,

as there are no accurate data available. For the purpose of

it can be assumed that the overall energy consumption and

calculating the emissions, they were assumed to account

even the CO2 emissions of the transport sector are some-

for 10 % of consumption and made subject to the emission

what higher.

factor for the Italian current mix (0.551 kg/kWh). This procedure was necessary because during the elaboration of
the plan no reliable data were available on the difference

2.5.2 T
 he CO2 emissions apart from the

between local supply and demand for electric power.

transport sector
If the emissions for the transportation sector are included,
South Tyrol released a total of 1.31 million t of CO2 into the

CO2 emissions amount to about 2.43 million t. In 2008 eve-

atmosphere without considering the transport sector. That

ry inhabitant of South Tyrol released an average of 4.9 t of

is equal to a per-capita share of 2.63 t/inhabitant (Table

CO2. By rounding this figure, every inhabitant of South Tyrol

2–12). The emissions linked to grey energy were not includ-

is assigned an amount of direct emissions of about 5 t of

ed in the calculation. With regard to electricity, only the

CO2.

Table 2–12:
Basic data for the
calculation of CO2
emissions from
energy consump
tion in South Tyrol
in 2008.

Sources
Liquid gas (LNG)

Energy in GWh

Emission factor*
0.277 kg/kWh

56,785.0

2,858.0

0.252 kg/kWh

720,216.0

1.7

0.266 kg/kWh

459.9

Heavy heating oil

36.0

0.322 kg/kWh

11,592.0

Light heating oil

623.0

0.302 kg/kWh

188,146.0

Waste incineration (el.) (production)

11.0

0.402 kg/kWh

4,422.0

Landfill gas

11.7

0.624 kg/kWh

7,303.3

Firewood (FW + LW)

343.0

0.010 kg/kWh

3,430.0

Pellets

204.8

0.041 kg/kWh

8,397.1

Wood chips

287.8

0.035 kg/kWh

10,047.7

5,504.0

0.010 kg/kWh

55,040.0

Electricity
(import, 10 % of consumption)

282.8

0.551 kg/kWh

155,844.8

Solar power plants (thermal)

114.0

0.024 kg/kWh

2,736.0

Methane
Kerosene

Total of fossil sources

Electricity
(hydroelectric power production)

Wind power
Photovoltaics
District heating
Heat pump (thermal)

977,198.9

4.1

0.020 kg/kWh

82.0

15.2

0.110 kg/kWh

1,672.0

637.0

0.125 kg/kWh

79,625.0

4.7

0.027 kg/kWh

127.3

Biogas (el.)

13.8

0.166 kg/kWh

2,290.8

Liquid biofuels

10.0

0.182 kg/kWh

Total
*) rounded values
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CO2 in t

205.0

1,820.0
1.310.036,8

Assessment of previous efforts
In order to be able to assess the efficiency of the
Province’s energy incentives, the investment
costs must be compared with the actual energy

3

Data on the investments in photovoltaic systems and wind
farms can no longer be collected. Since 2005 the incentives in these sectors are no longer linked to the investments, but to the energy produced and are subsidized

savings. This is the only way to clearly determine

through the national “Conto Energia” – energy account (see

the cost of any kWh or ton of CO2 saved.

Chap. B–4.2.1).

The basis for this analysis is provided by the
applications filed in the 1995–2008 period with
the Office for Energy Saving.

The various measures have contributed to energy saving
and to the substitution of fossil fuels with renewable energy
sources with varying degrees of success (Fig. 3–3). The two

In South Tyrol capital grants in the amount of 30 % of the
cost of intervention could be requested for measures concerning energy saving and the use of renewables. In exceptional cases this grant could be increased to 50 % and
even to 80 % for photovoltaic systems in isolated locations
not connected to the grid
Between 1995 and 2008 a total of 1,336 billion euros were
invested in various measures. The investments were very
high in years 2000, 2005 and 2008 (Fig. 3–1). This was the
result of the changes in the framework conditions of the incentive policy. Provincial law No. 1 of 30 January 1997 increased the contribution rate for private applicants for the
installation of thermal solar power systems from 30 % to
50 % and for enterprises to 40 % (Article 14). Article 35 of
Provincial Law No. 1 of 3 May 1999 increased the contribution rate for private applicants for decentralized biomass
systems from 30 % to 50 %. Provincial Government decree
No. 5292 of 29 December 2000 reduced this percentage
again to 30 %. In 2005 investments in the amount of 135
million euros were requested as grants for 28 district heating plants. As of 1 January 2009 the accrual of tax deductions in the amount of 55 % for energy saving measures
(2006 Italy’s Finance Act, Article 1, par. 344 and 345) with
regional incentives is prohibited.
The largest amount of money – for a total of 565 million euros – was allocated for the construction of district heating
systems; 206 million euros were invested in firewood and
pellet heating systems. The installation of solar panels received 183 million euros, 174 million euros went to the improvement of heat insulation, 64 million to change heat
generators and 31 million to install log gasification boilers.
The remaining 113 million euros were allocated to various
other smaller energy saving measures (Fig. 3–2).

© SEL AG/SPA - Foto: Oskar Da Riz
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Fig. 3–1:
Annual investment
for energy saving
(South Tyrol’s pro
vincial incentives
plus private
investmentshare).
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Fig. 3–2:
Investments in
energy saving
measures (provin
cial incentives
plus private
investment share
determined based
on the applica
tions filed with the
Office for Energy
Saving) and for
the production of
renewable energy
between 1995
and 2008.
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Other
measures

District heating
systems
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heat meters

Installation of combine
heat and power systems
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heat pumps
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heat recovery systems
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PV systems
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biogas plants
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wood gasification boilers

Wood chips and
pellet-fired systems

Enhanced thermal
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heat generators

0,0
Installation of
solar collectors

3

Fig. 3–3:
Direct and indirect
energy savings
obtained through
the implemen
tation of various
measures
between 1995
and 2008.
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sectors which have benefited most from the incentives are

capital grants provided by the Province. Investment incen-

those which have also invested the most. Of the aforemen-

tives of 30 % were assumed for the various measures. As

tioned measures, only interventions to enhance the thermal

mentioned earlier, photovoltaic systems no longer receive

insulation of outer building envelopes allow achieving actu-

any investment incentives since subsidies are now based

al energy savings. That can be demonstrated with the help

on the energy actually produced.

of a model example developed on the basis of the applications submitted in the period of observation. The model ex-

Heat pumps cost the Province 3.6 eurocents/kWh, solar

ample consists of a three-story building without insulation

panels approximately 2.3 eurocents/kWh, district heating

(1200 m², initial heating requirement of 226 kWh/[m²a]),

plants about 0.9 eurocents/kWh. Improving the insulation

which undergoes thermal renovation and receives new in-

of buildings costs 0.45 eurocents/kWh for an assumed life-

sulation. The calculation was made using the KlimaHaus

cycle of 75 years. The top performers in terms of cost-effi-

software 3.2. The new insulation helps reduce energy re-

ciency have proven to be the biomass heating systems,

quirements and allows achieving ClimateHouse standard C

which cost between 0.32 and 0.43 eurocents/kWh and are

(69 kWh/[m²a]). The annual reduction in energy consump-

hence the best “value for money” when it comes to Provin-

tion amounts to 23,690 kWh.

cial Government’s funding (Fig. 3–4).

The remaining measures focused mainly on replacing fossil

Heat insulation measures cost slightly more compared to

fuels with renewable energy sources. Fig. 3–3 shows the

biomass heating, but are very expedient. With their help

imbalance between direct energy saving and the substitu-

energy can be effectively saved and additional “negawatts”

tion of energy sources.

can be tapped. The high share of the building stock in the

In order to be able to compare the efficiency of various en-

justify the specific promotion of heat insulation.

total energy demand and the associated saving potential
ergy saving measures, the average saving in the first year
was determined based on the investment and then project-

When it comes to the acceptance of energy saving meas-

ed over the average lifecycle, which was set at 25 years.

ures – regardless of incentives – the resulting economic ad-

Measures for better insulation were considered as long-

vantages are decisive for the consumers. These advantag-

term investments and their lifecycle was set at 75 years. It

es are quantified looking at the costs for a heating system

corresponds to the average lifecycle of a building.

over its life cycle. Alongside the investment costs, these include the maintenance and fuel costs (operating costs),

In order to make the costs visible for the public authorities,

which, in fact, constitute the substantial part of the costs

the investment costs were considered equivalent to the

over a system’s life cycle (Fig. 3–5).
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Fig. 3–4:
Capital grants
for various energy
efficiency
measures in euro
cents per kWh
saved or
substituted.
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Fuel costs are the factor that most influence the total costs

decentralized biomass systems are still very economical,

of a system over its lifecycle. Only in the case of wood chip

but only slightly behind other measures such as district

systems do the investment costs currently exceed the fuel

heating, heat pumps or natural gas.

costs. The higher costs for heating oil and liquid gas have
quickly driven up the overall costs for these heating sys-

In order to draw comparisons, the cost-benefit ratio of so-

tems. A probable price increase in the future has not been

lar panels and thermal insulation was included as well. The

included though. Biomass fuels are currently the most cost-

results show that both measures are more cost-effective

effective option. Looking at the overall costs, in all heating

than the others and hence also the most efficient for private

systems maintenance costs have the lowest incidence.

users. If maintenance works are included, solar panels reg-

Only in the case of biomass systems do these add up more.

ister a kWh price of 4.6 eurocents and hence are almost
50 % cheaper than wood fuel.

If we consider the costs for a private user over an average
system lifecycle of 25 years and divide these by the annual

Thermal insulation is by far the most cost-effective meas-

useful heat demand, we obtain the costs for 1 kWh of ener-

ure. Due to its longer lifecycle, every kWh of heating energy

gy. The 30 % capital grant from the Province was deducted

saved costs only 2.9 eurocent. Thermal renovation is clear-

from the investment costs. This gives the actual price per

ly more efficient and cost-effective for private users than a

kWh for the private user (Fig. 3–6).

change of energy source.

While the depth drillings and surface collectors with heat

With regard to biomass, it should be noted that the current

pumps and wood chip systems require more structural in-

boom cannot last long. The sustainably exploitable and

terventions and hence higher investment costs, connecting

competitive utilization potential of local biomass is very dif-

to an existing district heating network is the most conven-

ficult to define. It is not clear whether the potential outlined

ient solution for a consumer. Pellet systems and firewood

in Chapter B–2.3.1 can actually be reached. If the Province

boilers are more or less just as expensive as a boiler that

does not wish to rely heavily on imports of biomass, new

runs on fossil fuels.

solutions are needed, and that is taken duly into account
by the latest incentives of the Province. The installation of

Heating oil and liquid gas come off the worst. Compared to

decentralized biomass systems will be further subsidized

other energy sources, a kWh of energy obtained from heat-

only in the case of energy-efficient buildings.

ing oil and liquid gas costs twice as much. The other energy sources roughly balance each other, with costs ranging
between 7.3 and 11.2 eurocents. When it comes to costs,
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Fig. 3–5:
Comparison of
the total costs for
the heating
system (15 kW) of
an average
household with an
annual net energy
demand of
15,000 kWh,
calculatedover
20 years (situa
tion: October
2010, Ver
braucherzentrale
Südtirol 2010, ©
Günther
Gantioler).
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Fig. 3–6:
Comparison of
the costs for a
kWh of energy
(incl. fuels, minus
maintenance and
investment),
calculated over an
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lifecycle of
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Energy policy objectives
South Tyrol Energy 2050 encompasses

the 1990 level. The obligation applies to the greenhouse

the objectivesof European, international and

gases specified in Annex A (CO2, CH4, HFCs, PFC’s, N2O,

global conventions and guidelines and
implements these at a regional level.

SF6). According to Annex B Italy, like all EU countries, must
cut its emissions by 8 %. The Protocol took effect on 16
February 2005. At the Cancun Climate Conference (Chap.
B–4.4.2) it was decided that the Kyoto Protocol would be
continued beyond the envisaged 2012 expiry date.

4.1 The international framework
In Communication No. 86/2010 the European Commission

4.1.1 The Kyoto Protocol

stated that implementing the Kyoto Protocol in its current
structure will not allow reaching the desired objective,

The Kyoto Protocol signed in 1997 is a supplementary pro-

namely to limit the rise of global warming to 2 °C as decid-

tocol to the United Nations Framework Convention on Cli-

ed at the Copenhagen Climate Conference (Chap. B–4.4.2).

mate Change (UNFCCC) that was adopted in 1992 in New

The Protocol covers only 30 % of the climate-relevant gas-

York. At the Kyoto Climate Conference binding targets were

es released today. All major polluters (USA, Brazil, China,

set for the first time on greenhouse gas emissions. The sig-

India, South Africa, Mexico and South Korea) must do their

natory states agreed to reduce their greenhouse gas emis-

share. In addition, the targets set for reducing the emis-

sions in the 2008–2012 period by an average of 5.2 % below

sions are not adequate.
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4.1.2 Agenda 21
Paragraph 2 introduces the precautionary principle, the
Agenda 21 was signed in 1992 at the United Nations Con-

preventive principle and the polluter-pays principle:

ference on Environment and Development (UNCED) by 178

Union policy on the environment shall aim at a high level of

countries. The action plan touched upon all political levels

protection taking into account the diversity of situations in

and describes all the relevant policy fields for an environ-

the various regions of the Union. It shall be based on the

ment-friendly and sustainable development in 40 chapters.

precautionary principle and on the principles that preven-

In Chapter 28 municipalities in the signatory states are

tive action should be taken, that environmental damage

called upon to draw up an action plan for sustainable de-

should as a priority be rectified at source and that the pol-

velopment of municipalities. Considerations on energy poli-

luter should pay. […]

cy can be found in several chapters of the Agenda.
Strategies of the European Union on Climate Protection
The effects of climate change are a topmost priority on the

4.1.3 European Union

European agenda. Since 2005 the Commission confirmed
its intention that a future climate protection strategy of the

Treaty of Lisbon (EU Reform Treaty)

European Union must necessarily contain the following ele-

The Treaty of Lisbon that ultimately took effect on 1 De-

ments (European Commission 2005):

cember 2009 changed and supplemented the contents of

• extension of action against climate change to all the pol-

the Treaty establishing a Constitution for Europe signed in

luting countries (with common but differentiated respon-

Rome on 29 October 2004. Reference to a sustainable en-

sibilities) and sectors involved (all modes of transport,

vironmental policy was also made in this Treaty. Article 3,

deforestation etc.);

par. 3, reads (European Union 2008):

• enhanced innovation, which includes the implementation

(3) The Union shall establish an internal market. It shall work

and deployment of existing technologies and the devel-

for the sustainable development of Europe based on bal-

opment of new technologies;

anced economic growth and price stability, a highly competitive social market economy, aiming at full employment

• use and development of market-based instruments (such
as the emissions trading system);

and social progress, and a high level of protection and im-

• undertake preventive and remedial efforts to adapt to cli-

provement of the quality of the environment. It shall pro-

mate change based on the urgency for action in the af-

mote scientific and technological advance.

fected regions and economic sectors.

Article 194, Title XXI, regulates energy policy in the consoli-

In 2007 the Commission clearly declared its goal to limit

dated version of the Treaty on the Functioning of the Euro-

the average rise in average global temperature to less than

pean Union as follows:

2 °C compared to the pre-industrial level (European Com-

In the context of the establishment and functioning of the

mission 2007). This intention is based on research that

internal market and with regard for the need to preserve and

stated that there is a 50 % probability to reach the goal of

improve the environment, Union policy on energy shall aim,

limiting the rise in temperature to 2 °C if the greenhouse

in a spirit of solidarity between Member States, to:

gas concentration is stabilized at 450 ppmv (parts per mil-

• ensure the functioning of the energy market;

lion by volume of CO2 equivalent) (at concentrations of 550

• ensure security of energy supply in the Union; and

ppmv probability is only of 1:6 and at a concentration of

• promote energy efficiency and energy saving and the de-

650 ppmv just 1:16).

velopment of new and renewable
• forms of energy; and

The EU expects from its Member States that by 2020 they

• promote the interconnection of energy networks.

cut CO2 emissions by 20 % compared to 1990 levels, increase the share of renewable energy in energy consump-

Article 191, Title “Environment” regards the climate and

tion by 20 % (2007: 8.5 %) (European Commission 2007)

energy policy of a region. Paragraph 1 reads:

and improve energy efficiency by 20 % (European Commis-

Union policy on the environment shall contribute to the pur-

sion 2006) (Fig. 4–1). 10 % of the necessary fuels (gasoline

suit of the following objectives:

and diesel) are to be replaced with sustainably produced

• preserving, protecting and improving the quality of the

biofuels.

environment;
• protecting human health;

The targets were confirmed once again and made more

• prudent and rational utilisation of natural resources;

stringent by the European Council of 8 and 9 March 2009.

• promoting measures at international level to deal with re-

The Commission expressed the opinion that by 2020 de-

gional or worldwide environmental problems.

veloped countries should cut their emissions by about
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Fig. 4–1:
The central pillars
of the European
energy policy for
the coming years
(Directorate
General For
Energy and
Transport 2007).
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– 20 %

+20 %
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Greenhouse gas emissions
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Energy
consumption

Renewable energy sources
(50 % 2050)

30 % compared to 1990 levels and by 60–80 % by 2050.

lustrates how the share of energy from renewable source is

The European Council is ready to work towards a 30 % re-

to be determined based on the gross end-use energy con-

duction within the EU by 2020 provided that a correspond-

sumption. According to article 11 two or more Member

ing agreement is reached with the international community.

States may decide, on a voluntary basis, to join or partly

Directive 2006/32/EC of 5 April 2006 sets forth important

quires Member States to design procedures for the authori-

coordinate their national support schemes. Article 13 reprinciples on energy end-use efficiency. According to An-

zation, approval and certification of systems for the pro-

nex 1, par. 1, by the ninth year of application of the Direc-

duction of renewable energy, heating or cooling from

tive, Member States have to reach an indicative energy

renewable energy sources as efficiently as possible.

savings target consisting of 9 % of their annual average
amount of consumption through measures in the field of

Paragraph 3 recommends considering systems for the ex-

energy services and efficiency improvement. Article 3, par.

ploitation of renewable energy or of district heating or cool-

k, defines the possibilities for third-party financing through

ing already when the planning of commercial or residential

contractual arrangements on energy saving measures.

areas. Building regulations must adopt corresponding provisions on how the share of renewable energy can be in-

According to article 5 the public sector has to fulfil an ex-

creased in the building sector (par. 4). By 31 December

emplary role in terms of energy efficiency. For this reason

2014 Member States shall introduce specific provisions in

independent energy audits (Art. 12) should be carried out

their building regulations requiring the use of minimum lev-

and programs should be developed. Finally, end users too

els of energy from renewable sources in new buildings and

(businesses, households) must be ready to do their share.

in existing buildings that are subject to major renovation.

Directive 2009/28/EC on the promotion of the use of energy

Public buildings must serve as a role model.

from renewable sources assigns the Member States shares

Pursuant to article 14, 31 December 2012 Member States

of national energy consumption that are to be covered with

shall ensure that certification schemes or equivalent qualifi-

renewable energy sources (Table 4–1). The Member States

cation schemes become available for installers of small-

must implement these targets. By 2020 20 % of the energy

scale biomass boilers and stoves, solar photovoltaic and

needed throughout Europe must come from renewable en-

solar thermal systems, near-surface geothermal systems

ergy sources. In addition, every Member State shall ensure

and heat pumps (par. 3). Guidance is made available to

that the share of energy from renewable sources in all

planners and architects so that they are able to consider

forms of transport in 2020 is at least 10 % of the final con-

the optimal combination of renewable energy sources, of

sumption (Art. 3).

high-efficiency technologies and of district heating and
cooling when planning, designing, building and renovating

According to article 4, each Member State shall draw up

industrial or residential areas (par. 5).

and adopt a national action plan for renewable energy
sources setting out how the set target should be reached.

Guarantees of origin are to be provided for electricity, heat-

Member States were required to submit their action plans

ing and cooling produced from renewable energy sources

to the European Commission by 30 June 2010. Article 5 il-

(Article 15). Such a certificate applies to the standard size of
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Table 4–1:
Overall national
targets for the
share of energy
from renewable
sources in gross
final consumption
of energy as
per Directive
2009/28/EC.

Country

Share of energy from renewable sources Target value for the share of energy from
compared to the 2005 gross final
renewable sources compared to the gross
consumption
end-use energy consumption in 2020

Belgium

2.2 %

13.0 %

Denmark

17.0 %

30.0 %

Germany

5.8 %

18.0 %

Spain

8.7 %

20.0 %

France

10.3 %

23.0 %

Austria

23.3 %

34.0 %

Slovenia

16.0 %

25.0 %

Italy

5.2 %

17.0 %

1 MWh of energy generated. It is valid 12 months and ex-

The European Commission underscored the global leader-

pires after the consumption of the corresponding unit of en-

ship role of the European Union in climate protection in

ergy. The certificate must provide information on the source,

Communication 2010/86. It reinforced its intention to make

form of energy (heat, electricity), production plant (site, type,

Europe the most climate-friendly place in the world. To that

capacity), investment grants, national feed-in subsidies for

end the Commission will undertake work to outline a path-

eco-electricity and support schemes, date of start-up, date

way for the EU’s transition to a low carbon economy by

of issue and information on the issuing country.

2050.

Article 17 regulates biofuels and bioliquids. Biofuels are ad-

The target is to reduce the emissions of industrialized

missible if their use makes it possible to reduce green-

countries by 80–95 % compared to 1990 (– 20 % by 2020).

house gas emissions by at least 35 %. This minimum will
be increased to 50 % on 1 January 2017. From 1 January

On 19 May 2010 Directive 2010/31/EC on the energy per-

2018 that greenhouse gas emission saving shall be at least

formance of buildings was adopted. The Directive indicates

60 % for biofuels and bioliquids produced in installations in

that buildings account for 40 % of total energy consump-

which production started after 1 January 2017 (par. 2).

tion in the European Union. The Directive is intended to
harmonize standards and methods concerning energy effi-

For Italy and South Tyrol these provisions with regard to the

ciency while tightening energy requirements for both the

specific promotion of combined heat and power plants

existing building stock and new constructions. After 31 De-

(CHP systems) are of particular relevance. Sustainably

cember 2018 all public buildings and after 31 December

grown rapeseed oil has a typical emission factor of 35 g

2020 all new buildings in the Member States are to be built

CO2/MJ. By comparison, diesel has an emission factor of

as nearly zero-energy buildings (article 9).

73 g CO2/MJ. It seems that the reduction provision is met.
This obviously applies only if rapeseed is grown sustaina-

The Member States must draw up minimum requirements

bly. If the exhaust heat from the power production is not

for the overall energy efficiency of buildings by taking into

used by the CHP system though, the value worsens re-

account cost-optimal levels. That will apply to all buildings,

markably and emissions cannot be reduced to the speci-

except stand-alone buildings with a total useful floor area

fied extent.

of less than 50 m² that are used only for a limited period
during the year and hence require less than 25 % of the en-

Paragraphs 3–5 indicate what surfaces are not to be taken

ergy consumption estimated for use all year round. Land-

into account for the production of energy plants. Paragraph

marks or buildings used for religious services are also ex-

7 makes provisions on social sustainability, which must be

cluded.

considered by producer countries (equal opportunity,
forced labour, minimum age for employment, etc.). The

The European Commission undertook to establish by 30

Commission must report to the Parliament every two years

June 2011 a comparative methodology framework for cal-

on the effects of the increased demand for biofuels on so-

culating cost-optimal levels of minimum energy perform-

cial sustainability (food market, displacement effects, safe-

ance requirements. Annexes I and III provide criteria for the

guard of land use rights).

calculation of the overall energy efficiency and cost-optimal
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level. Based on these, the Member States are to draw up a
report every 5 years (first edition of the report: 30 June
2011, article 5).

• Achieving an energy efficient Europe
Fields of action: Buildings and transportation; enhanced
industrial competitiveness through greater efficiency; efficient energy supply; national energy plans;

Minimum system requirements in respect of the overall energy efficiency are to be implemented for new buildings and

• Building a truly pan-European integrated energy
market

existing buildings undergoing major renovation (article 8).

Fields of action: correct implementation of internal mar-

The Directive considers as major renovation works those

ket provisions; infrastructures; authorization procedures

whose costs exceed 25 % of the building value (without the

and market rules on infrastructure development, financ-

land) or involve more than 25 % of the building envelope.

ing framework;
• Empowering consumers and achieving the highest

According to article 11, a system of certification of the en-

level of safety and security

ergy performance of buildings must be put in place. A suit-

Fields of action: consumer-friendly energy policy; im-

able certificate shall be issued for buildings that are built,
sold or rented as well as for buildings used by authorities

provement of safety and danger prevention;
• Extending Europe’s leadership in energy technology

with a useful floor area of over 500 m² (250 m² starting from

and innovation

2015) and frequently visited by the public.

Fields of action: Implementation of the strategic plan

On 19 May 2010 the European Parliament approved the

(smart grid network, energy storage, sustainable produc-

new Energy Labelling Directive (Directive 2010/30/EU).

tion of biofuels, exploitation of energy saving opportuni-

While energy-related products are currently classified ac-

ties); securing of technological competitiveness;

for energy technology; 4 new European major projects

cording to an energy efficiency scale class using letters
from A to G, the new Directive states that three additional

• Strengthening the external dimension of the EU energy market

classes may be added to the current classification, namely

Fields of action: Integration of energy markets and legal

“A+”, “A++” and “A+++” beyond class “A”. Provisions for

frameworks; privileged partnerships; global role of the

the design and content of the label are also provided (Fig.

EU; legally binding standards for nuclear safety and dan-

4–2). With this new scale the EU intends to increase com-

ger prevention;

petition in the pursuit of energy efficiency.
At a European level the following Directives are relevant to
The European Commission has addressed the future orien-

the energy sector and to climate protection:

tation of energy policy in Communication No. 614 of 28 Oc-

• Directive 1996/61/EC of 24 September 1996 concerning

tober 2010 on integrated industrial policy. The approach

integrated pollution prevention and control (IPCC Direc-

set forth aims to coordinate the effects of all the political in-

tive).

itiatives on competitiveness. In Chapter 7.1 of the Communication an expedited transition to low-carbon and a re-

• Directive 1996/92/EC of 19 December 1996 concerning
common rules for the internal market in electricity.

source- and energy-efficient economy is called for in

• Directive 1999/94/EC of 13 December 1999 relating to

Europe. In addition, a flagship initiative is announced for a

the availability of consumer information on fuel economy

resource-efficient Europe.

and CO2 emissions in respect of the marketing of new
passenger cars.

In Communication No. 639 of 10 November 2010 the Euro-

• Directive 2003/54/EC of 26 June 2003 concerning com-

pean Commission reaffirms the climate goals already de-

mon rules for the internal market in electricity and repeal-

cided in 2007 (– 20 % or 30 % greenhouse gases by 2020, a

ing Directive 96/92/EC.

zero-carbon European economy by 2050), but it also states

• Directive 2000/60/EC of 23 October 2000 establishing a

that the current measures envisaged at a European level

framework for Community action in the field of water

are absolutely inadequate to reach these goals. It is also

policy (Water Framework Directive).

noted that the quality of the national energy efficiency plans
submitted is absolutely disappointing and that the neces-

• Directive 2000/76/EC of 4 December 2000 on the incineration of waste.

sary innovations are proceeding slowly. On the one hand,

• Decision No 1753/2000/EC of 22 June 2000 establishing

reference is made to the EU’s weakness in solving energy

a scheme to monitor the average specific emissions of

issues on the global stage and, on the other, to the EU’s
vulnerability to energy supply risks as the world’s largest

CO2 from new passenger cars.
• Directive 2001/77/EC of 27 September 2001 on the pro-

importer of energy. Set against this background, the Euro-

motion of electricity from renewable energy sources in

pean Commission’s new energy strategy focuses on five

the internal electricity market.

priorities:
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• Directive 2001/80/EC of 23 October 2001 on the limitation of emissions of certain pollutants into the air from
large combustion plants.
• Decision No 1600/2002/EC of 22 July 2002 laying down

Fig. 4–2:
The energy efficiency label as provided
for by the European Directive 2010/30/EU
(www.ec.europa.eu/ energy/efficiency).
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the Sixth Community Environment Action Programme.
• Directive 2002/91/EC of 16 December 2002 on the energy performance of buildings.
• Directive 2003/30/EC of 8 May 2003 on the promotion of
the use of biofuels or other renewable fuels for transport.
• Decision No 1229/2003/EC of 26 June 2003 laying down
a series of guidelines for trans-European energy networks and repealing Decision No 1254/96/EC.
• Directive 2003/73/EC of 24 July 2003 amending Annex III
to Directive 1999/94/EC.
• Directive 2003/87/EC of 13 October 2003 establishing a
scheme for greenhouse gas emission allowance trading
within the Community and amending Directive 96/61/EC.
• Directive 2003/96/EC of 27 October 2003 restructuring
the Community framework for the taxation of energy
products and electricity.
• Decision No 280/2004/EC of 11 February 2004 concerning a mechanism for monitoring Community greenhouse
gas emissions and for implementing the Kyoto Protocol.
• Directive 2004/8/EC of 11 February 2004 on the promotion of cogeneration based on a useful heat demand in
the internal energy market and amending Directive
92/42/EEC.
• Directive 2004/67/EC of 26 April 2004 concerning measures to safeguard security of natural gas supply.
• Directive 2005/89/EC of 18 January 2006 concerning
measures to safeguard security of electricity supply and
infrastructure investment.
• Communication from the Commission of 10 January
2007: “An Energy Policy for Europe” [COM(2007) 1 final].
• Green Paper of 22 June 2005: “Energy efficiency or doing more with less” [COM(2005) 265 final]
• Green Paper of 8 March 2006: A European Strategy for
Sustainable, Competitive and Secure Energy [COM(2006)
105 final].
• Directive 2006/32/EC of 5 April 2006 on energy end-use
efficiency and energy services and repealing Council Directive 93/76/EEC.
• Communication from the Commission of 19 October
2006: “Action Plan for Energy Efficiency: Realising the
Potential” [COM(2006) 545].

• Directive 2009/29/EC of 23 April 2009 amending Directive 2003/87/EC so as to improve and extend the greenhouse gas emission allowance trading scheme of the
Community.
• Directive 2009/72/EC of 13 July 2009 concerning common rules for the internal market in electricity and repealing Directive 2003/54/EC.
• Directive 2009/73/EC of 13 July 2009 concerning common rules for the internal market in natural gas and repealing Directive 2003/55/EC.
• Regulation 443/2009/EC of 23 April 2009 setting emis-

• Communication from the Commission of 7 February

sion performance standards for new passenger cars as

2007: “Results of the review of the Community Strategy

part of the Community’s integrated approach to reduce

to reduce CO2 emissions from passenger cars and lightcommercial vehicles”. [COM(2007) 19].
• Directive 2009/28/EC of 23 April 2009 on the promotion

CO2 emissions from light-duty vehicles.
• Regulation 713/2009/EC of 13 July 2009 establishing an
Agency for the Cooperation of Energy Regulators.

of the use of energy from renewable sources and amend-

• Communication from the Commission of 3 March 2010

ing and subsequently repealing Directives 2001/77/EC

“Europe 2020 – A strategy for smart, sustainable and in-

and 2003/30/EC.

clusive growth” [COM(2010) 2010 final].
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• Communication from the Commission of 9 March 2010:

4.2.1.1 The Green Certificates (Certificati Verdi)

“International climate policy post-Copenhagen: Acting

Green certificates are certificates that electricity was pro-

now to reinvigorate global action on climate change”

duced from renewable energy sources. Green certificates

[COM(2010) 86].

can be used in a “voluntary“ market for green electricity or

• Communication from the Commission of 28 April 2010:

serve as a certificate within the framework of a legal quanti-

“A European strategy on clean and energy efficient vehi-

tative obligation (quota regulation). They are calculated

cles” [COM(2010)186].

based on the net power produced by the plant, i.e., the ac-

• Directive 2010/30/EU of 19 May 2010 on the indication
by labelling and standard product information of the con-

tual power measured at the terminals without any transformation, production and transmission losses.

sumption of energy and other resources by energy-related products (recast).
• Directive 2010/31/EC of 19 May 2010 on the energy performance of buildings (recast).

In Italy the green certificates were introduced by Legislative
Decree No. 79/1999 and subsequently amended several
times. The last amendment is contained in Finance Act

• Communication from the Commission of 28 October

20082. The limit value for access to green certificates was

2010: “An Integrated Industrial Policy for the Globalisa-

reduced from 100 MWh to 50 MWh3 and then to 1 MWh by

tion Era – Putting Competitiveness and Sustainability at

Finance Act 2008. The funding period was extended to 15

Centre Stage” [COM(2010) 614]

years and the number of certificates assigned was organ-

• Communication from the Commission of 10 November

ized according to the origin of the renewable energy

2010: “Energy 2010 – A strategy for competitive, sustain-

source. Moreover, proceeds can be targeted through the

able and secure energy” [COM(2010) 639 final].

valorisation of the energy produced. This opportunity is valid beyond the funding period. The trading of green certificates is organized in Italy by the Gestore dei Mercati Ener-

4.2 The national framework

getici – Energy Markets Manager. A dedicated funding
scheme exists for solar power plants (Conto Energia).

At a national level, large producers of energy from non-renewable energy sources are obliged by Legislative Decree

4.2.1.2 The all-inclusive rate (Tariffa omnicomprensiva)

No. 79/19991 to supply a portion of energy from renewable

As an alternative to the green certificates a new funding

energy sources into the national grid starting from 2002

scheme – the all-inclusive rate – was created for small-

(Table 4–2). The portion is calculated based on the energy

sized plants. This rate applies to plants with a rated power

production and imports needed and is progressive in na-

of up to 1 MW (200 kW for wind farms) that went into oper-

ture (annual increase of 0.35 % in the 2004–2006 period, in-

ation after 31 December 2007. The rate is calculated based

creases of 0.75 % from 2007 to 2012).

on the power actually fed into the grid. It comprises both
the incentive components and the components resulting
from the sale of energy (Table 4–5).

4.2.1 The national incentives for Green Energy
Various lines of incentives were set up to promote energy
production from renewable energy sources (Table 4–3):
• Green Certificates (Certificati Verdi);
• All-inclusive rate for small systems (Tariffa omnicomprensiva);
• Rate for photovoltaic systems (Conto energia fotovoltaico) (Table 4–4);
• Electricity exchange procedure (Scambio sul posto),
• Purchase of electricity by the GSE (Energy Services
Manager) at a fixed price (ritiro dedicato).

2

1
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Legislative Decree, No. 79 of 16 March 1999: Implementation of Directive 96/92/EC concerning common rules for the internal market in
electricity. Published in Italy’s Official Journal No. 75 of 31 March
1999.

3

Law No. 244, of 24 December 2007: Provisions for drawing up the
annual and multi-year State budget (Budget Law 2008). Published in
Italy’s Official Journal No. 300 of 28 December 2007.
Law No. 239, of 23 August 2004: Reorganization of the energy sector and mandate to the Government for the reform of existing provisions on energy. Published in Italy’s Official Journal No. 215 of 13
September 2004.

Table 4–2:
Annual rise in
mandatory share
pursuant to
Legislative Decree
No. 79/1999
(GSE 2010).

Table 4–3:
Diagram of the
facilitation and
compensation of
energy from
renewable
sources valid as
of 31 December
2007 (without
solar power)
(GSE 2010).

Year of
reference

Man
datory
quota

Year of
imple
mentation

2001

2%

2002

4
[%]
8

2002

2%

2003

2003

2%

2004

7

2004

2.35 %

2005

6

2005

2.70 %

2006

5

2006

3.05 %

2007

2007

3.80 %

2008

2008

4.55 %

2009

2009

5.30 %

2010

2

2010

6.05 %

2011

1

2011

6.80 %

2012

2012

7.55 %

2013

3

0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Facilitation

Valorization

Sale of assigned
green certificates
(broken down by
source)

Own consumption
and
free market
or
dedicated purchase*
or
purchase on site**

Dopo

Annual increase

4

A) all performance classes

Period
[Years]

0–15

Mandatory quota

–

B) for small systems (alternative to A)
Facilitation

Valorization

Purchase of energy through supply to the
grid over the all-inclusive rate (divided by
source)

–

Own-consumption and
free market or
dedicated purchase or
purchase on site***

*) with a rated power of < 1 MW (< 200 kW for on-shore wind farms).
**) with a rated power of 10 MVA or regardless of the installed power in case of not programmable renewable energy sources.
***) with a rated power < 200 kW.

Table 4–4:
Facilitation and
compensation
for energy
produced by solar
power plants
(GSE 2010).

Table 4–5:
All-inclusive rate
for the supply
of energy from
renewable
sources according
to Finance Act
20084 and later
amendments5.

4

5

Period [Years]
0–X*

Facilitation
The Conto energia rate allocated for
energy produced

follows

–

Valorization
Own consumption and free market or
dedicated purchase or
purchase on site**

*) X = 20 for photovoltaic systems; X = 25 for thermodynamic systems.
**) Up to a power of < 20 kW if the plant went into operation before 31 December 2007; up to a power < 200 kW if the plant
went into operation after 31 December 2007

Source

Rate [€/MWh]

Energy from wind farms < 200 kW

300

Geothermal power

200

Wave power and tide power

340

Hydroelectric power

220

Biogas and biomass (except bioliquids, but including vegetable oils)

280

Landfill gas and sewage gases

180

Law No. 244, of 24 December 2007: Provisions for drawing up the
annual and multi-year State budget (Budget Law 2008). Published in
Italy’s Official Journal No. 300 of 28 December 2007.
Law No. 99, of 23 July 2009: Provisions for the development and internationalization of enterprises and energy policy. Published in
Italy’s Official Journal No. 176 of 31 July 2009.
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4.2.1.3 Energy account for solar power (Conto energia)

and the overall expenditure. For 2013 the national limit for
incentives was set at 240 million euros for the plants that

The “Conto energia” – energy account – is a funding mech-

will go into operation during that period. The amount will be

anism that remunerates the energy produced at preferential

lowered to 86 million euros by the 2nd semester of 2016.

rates over a given period. The investments in the plant are

Exceeding the upper limit in force in any given period will

not subsidized. The criteria for the financing of photovoltaic

cause an additional reduction in the incentive quota.

systems in the 2007 – 2010 period were set in the Decree
dated 19 February 2007 6 (Conto energia). The criteria in the

For integrated systems (buildings) and new generation con-

decree are valid for plants that were built before 31 Decem-

centrating PV systems, the upper limit for incentives ranges

ber 2010 and went into operation no later than 30 June

between 19 and 22 million euros starting from the 1st se-

2011. The criteria were revised by the decree of 6 August

mester of 2013 depending on the type of system, between

2010 7. In early 2011 there were voices in Italy that were in-

26 and 30 million starting from the 2nd semester of 2013

creasingly warning against the uncontrollable burden for

depending on the type of system, between 32 and 37 mil-

the public budget and the scarce focus of the “Conto ener-

lion euros from the 1st semester of 2014 depending on the

gia” on the regional economy. For this reason on 5 May

type of system and between 38 and 44 million euros from

2011 Conto energia IV 8 was passed. The high incentives for

the 2nd semester depending on the type of system.

photovoltaic power were curbed once again. According Article 1 of this decree, the accrued costs that are incurred

Starting from 2013 the rates will be all-embracing based on

every year by consumers should be limited to 6 – 7 billion

the energy actually fed into the grid. A bonus will be grant-

euros. The new funding scheme applies to plants that will

ed for the self-consumed energy (Table 4–7).

go into operation between 31 May 2011 and 31 May 2016.
Supplementary bonuses
The 4th Conto energia sets the goal that photovoltaic

For specific cases, article 14 of Conto energia envisages

plants with a total output of 23 GW will be in operation in

additional support for the installation of PV systems in the

Italy by the end of 2016. The new rates in the 4th Conto en-

following amounts:

ergia favour small-sized plants. According to Article 8

• 5 % of the rate granted for systems installed on buildings

large-sized plants that will go into operation starting from

in areas that were identified by the urban land use plan

31 August 2011 will be entered in a registry of their own.

as commercial areas, mines after the expiry of the mining

The GSE (Energy Services Manager) defines the ranking

concession, landfills or polluted areas;

based on the specified priorities. In the case of buildings,

• 5 % of the rate granted for small systems that are built by

large-sized plants are systems that have an installed power

municipalities with less than 5000 inhabitants. Reference

of over 1000 kW, in other contexts large-sized plants are

is provided by the last census conducted by ISTAT be-

systems that have an installed power of over 200 kW (Arti-

fore submitting the application;

cle 3, par. u).

• 10 % of the rate granted for systems whose investment
costs can be associated up to 60 % with a system built

The new rates (Table 4–6) favour PV systems on buildings.
This aims at mitigating the effects that solar farms can have

in Europe.
• 5 eurocents/kWh for the installation of systems on build-

on the landscape. Considering the path taken in South Ty-

ings that renovate or replace roofs or walls containing

rol to prohibit plants in the open landscape, this is an ad-

asbestos.

vantage.

• The arithmetic mean value between the incentive for systems on buildings and other systems of the correspond-

Starting from 2013 the approach to the incentives will be

ing category is granted to systems whose modules are a

drastically changed and follow the German model. Incen-

part of acoustic barriers, greenhouses, roofs of stops or

tive will be linked to the installed power that was set as the

pergolas. Coverage cannot exceed 50 % in case of

target for the relevant period. This will limit the incentives

greenhouses.
The incentives envisaged in Conto energia IV cannot be ac-

6

7

8
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Ministerial decree of 19 February 2007: Criteria and procedures to
promote the production of electricity through the photovoltaic transformation of solar energy. Pursuant to article 7 of this Legislative
Decree No. 387 of 29 December 2003. Published in Official Gazette
No. 45 of 23 February 2007.
Ministerial decree of 6 August 2010: Promotion of the production of
electricity through the photovoltaic transformation of solar energy.
Published in Official Gazette No. 197 of 24 August 2010.
Ministerial decree of 5 May 2011: Incentive to electric power generation from photovoltaic solar plants – Fourth Energy Account. Published in Official Gazette No. 109 of 12 May 2011.

crued with those for the use of renewable energy sources
pursuant to Provincial Law No. 9 of 7 July 2010.

Table 4–6: Incentive rates for energy from photovoltaic systems
contained in the new Ministerial Decree of 5 May 2011.

4

Incentive rates according to Conto energia III, 2010 in €/kWh, valid up to 31 May 2011
Start-up before 30 April 2011

Power in kW

on building

on ground

1<P<3

0.402

0.362

3 < P < 20

0.377

0.339

20 < P < 200

0.358

0.321

200 < P < 1000

0.355

0.314

1000 < P < 5000

0.351

0.313

P > 5000

0.333

0.297

Incentive rates according to Conto energia IV, 2011 in €/kWh, valid up to 1 June 2011
Power in kW

Start-up June 2011
on building

other

Start-up July 2011
on building

Start-up August 2011

other

on building

other

1<P<3

0.387

0.344

0.379

0.337

0.368

0.327

3 < P < 20

0.356

0.319

0.349

0.312

0.339

0.303

20 < P < 200

0.338

0.306

0.331

0.300

0.321

0.291

200 < P < 1000

0.325

0.291

0.315

0.276

0.303

0.263

1000 < P < 5000

0.314

0.277

0.298

0.264

0.280

0.250

0.299

0.264

0.284

0.251

0.269

0.238

P > 5000
Power in kW
1<P<3

Start-up September 2011

Start-up October 2011

Start-up November 2011

on building

other

on building

other

on building

other

0.361

0.316

0.320

0.281

0.298

0.261

3 < P < 20

0.325

0.289

0.288

0.256

0.268

0.238

20 < P < 200

0.307

0.271

0.272

0.240

0.253

0.224

200 < P < 1000

0.298

0.245

0.265

0.210

0.246

0.189

1000 < P < 5000

0.278

0.243

0.233

0.201

0.212

0.181

P > 5000

0.264

0.231

0.221

0.191

0.191

0.172

Start-up December 2011

Power in kW

on building

other

1<P<3

0.298

0.261

3 < P < 20

0.268

0.238

20 < P < 200

0.253

0.224

200 < P < 1000

0.246

0.189

1000 < P < 5000

0.212

0.181

P > 5000
Power in kW

0.199

0.172

Start-up 1st semester of 2012

Start-up 2nd semester of 2012

on building

other

on building

other

1<P<3

0.274

0.240

0.252

0.221

3 < P < 20

0.247

0.219

0.227

0.202

20 < P < 200

0.233

0.206

0.214

0.189

200 < P < 1000

0.224

0.172

0.202

0.155

1000 < P < 5000

0.182

0.156

0.164

0.140

P > 5000

0.171

0.148

0.154

0.133
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PV systems on buildings

Table 4–7:
Rates valid
starting from 2013
according to
Conto Energia IV
of 5 May 2011
in €/kWh.

Other PV systems

All-inclusive rate

Bonus for own
consumption

All-inclusive rate

Bonus for own
consumption

1<P<3

0.375

0.230

0.346

0.201

3 < P < 20

0.352

0.207

0.329

0.184

20 < P < 200

0.299

0.195

0.276

0.172

200 < P < 1000

0.281

0.183

0.239

0.141

1000 < P < 5000

0.277

0.149

0.205

0.127

P > 5000

0.218

0.140

0.199

0.121

4.2.1.4 Electricity exchange procedure
(Scambio sul posto)
The electricity exchange procedure consists of the valori-

The certificate is also necessary when calculating income
tax (IRPEF) to obtain a 55 % tax break (max. 100,000 euros
for works to reduce winter heating consumption, max.

sation of the energy fed into the grid by compensating the

60,000 euros for thermal insulation and solar power sys-

energy drawn from the grid. Resolution No. 289 of 2006

tems, max. 30,000 euros for boilers). The tax deduction for

provides the basis for the contract between grid users and

energy saving measures was initially provided for by article

the producers of energy from renewable sources (< 20 kW).

1, paragraphs 344 and 345, of the 2006 Finance Act 12; it
was then extended until the end of 2010 by the 2008 Fi-

4.2.1.5 Purchase of electricity by the GSE (Energy
Services Manager) at a fixed price (ritiro dedicato)

nance Act 13. The measure cannot be accrued with regional
incentives.

This measure allows for a streamlined procedure for producers of renewable energy to sell the electricity produced

The 2011 Finance Act extended by one year (until 31 De-

on the market as an alternative to bilateral contracts or di-

cember 2011) the possibility to deduct 55 % of the costs

rect sale on the energy exchange. This opportunity can be

incurred for energy efficiency works from the income tax.

used by operators of plants with a rated power below

Article 48 of the new law 14 adopted the principles of the old

10 MVA; no rated power limit exists for unpredictable re-

regulation. The only difference compared to the previous

newable energy sources.

regulation is that the costs cannot be deducted from income tax over a period of five years but over ten years.
This is less favourable for consumers. However if current

4.2.2 Building energy efficiency

inflation rates are maintained also in the future, the disadvantages should be kept in check.

Energy efficiency in the building sector is regulated by Legislative Decree No. 192/200510, amended by Legislative De-

The Decree dated 26 January 2010 readjusted the thermal

cree No. 311/2006 . The national decree introduces energy

insulation values 15 for buildings defined in the Decree of 11

performance certificates as an appropriate instrument to

March 2008 (Table 4–8). The insulation values vary by cli-

11

determine the value of real estate. Such certificates are val-

mate zone – Italy had already been divided into six climate

id for 10 years and are to be produced

zones in 2008.

• as of 1 July 2009 for the sale of real estate
• as of 1 July 2010 for renting.

9

Resolution No. 28/06 of 13 February 2006: Technical and economic
conditions of the on-site exchange service for electricity produced
by systems fuelled with renewable energy sources having a rated
power of no more than 20 kW according to Article 6 of Legislative
Decree No. 387 of 29 December 2003. Published online on 13 February 2006 at www.autorita.energia.it and in Italy’s Official Journal
No. 55 of 7 March 2006.
10 Legislative Decree No. 192 of 19 August 2005: Implementation of Directive 2002/91/EC on the energy performance of buildings. Published in Italy’s Official Journal No. 222 of 23 September 2005.
11 Legislative Decree No. 311 of 29 December 2006: Corrective and
supplementary provisions of Legislative Decree No. 195 of 19 August 2005 implementing Directive 2002/91/EC on the energy performance of buildings. Published in Italy’s Official Journal No. 26 of 1
February 2007.
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12 Law No. 296, of 27 December 2006: Provisions for the drawing up of
the annual and multi-year State budget (Budget Law 2007). Published in Italy’s Official Journal No. 299 of 27 December 2007.
13 Law No. 244 of 24 December 2007: Provisions for the drawing up of
the annual and multi-year State budget (Budget Law 2008). Published in Italy’s Official Journal No. 300 of 28 December 2007.
14 Law No. 220, of 13 December 2010: Provisions for the drawing up of
the annual and multi-year State budget (Stability Law 2011). Published in Italy’s Official Journal No. 297 of 21 December 2010.
15 Implementation of article 1, par. 24, item a) of Law No. 244 of 24 December 2007 defining the limit values of the annual primary energy
demand and thermal transmittance for the purpose of applying paragraphs 344 and 345 of article 1 of Law No. 296 of 27 December
2006, Decree of 11 March 2008.

Table 4–8:
Overview of the
thermal insulation
values valid at
a national level
pursuant to the
Decree of
26 January2010.

Climate
zone

Horizontal or inclined fixed structures

Fixed vertical
structures (walls)

Roofs

Floors*

Windows including
window frame

old

new

old

new

old

new

old

new

A

0.56

0.54

0.34

0.32

0.59

0.60

3.9

3.7

B

0.43

0.41

0.34

0.32

0.44

0.46

2.6

2.4

C

0.36

0.34

0.34

0.32

0.38

0.40

2.1

2.1

D

0.30

0.29

0.28

0.26

0.30

0.34

2.0

2.0

E

0.28

0.27

0.24

0.24

0.27

0.30

1.6

1.8

F

0.27

0.26

0.23

0.23

0.26

0.28

1.4

1.6

* Floor in direction of unheated rooms or outdoors

Legislative Decree No. 28 16 of 3 March 2011 implemented

Article 13 amended Legislative Decree No. 192 of 23 Sep-

in Italy EU Directive No. 28 of 23 April 2009 on the promo-

tember 2005. As of 29 March it is mandatory to have a

tion of the use of energy from renewable sources. Articles 5

clause in purchase and tenancy contracts for buildings or

to 7 of this Decree address the approval procedure. The

parts of buildings by which the buyer or tenant confirm that

target is to streamline the procedures as a whole.

they have received a copy of the building’s certificate.
Starting in 2012, ads for the sale of real estate must com-

Article 10 of the Legislative Decree takes a position on

prise information on the building’s energy efficiency.

photovoltaic plants in the open landscape. According to it,
systems of up to a maximum of 1 MW can be installed in

Article 15 provides information on the training of technical

open areas. They must be distant at least 2 km from other

personnel involved in the installation and maintenance of

similar plants if the owner is the same. Moreover, no more

boilers, fireplaces and furnaces fuelled with biomass, PV

than 10 % of the agricultural surface available to the owner

and solar systems, systems for the use of geothermal ener-

can accommodate said plants. These limitations do not ap-

gy with low enthalpy and heat pumps. Regions and Auton-

ply to agricultural land that has lied fallow for more than 5

omous Provinces must have a specific training programme

years.

in place; participants who have successfully completed the
course receive an official certificate of qualification.

According to article 11, new buildings and buildings undergoing major renovation must cover at least in part their de-

Article 22 sets forth that the infrastructure for the distribu-

mand for thermal (heating and cooling) and electrical ener-

tion of district heating and cooling is to be considered as

gy with renewable sources. As of 31 May 2012 at least

primary urbanization works. The entire section 5 (articles 24

50 % of the energy for sanitary hot water must come from

to 33) of the Legislative Decree governs the various incen-

renewable energy sources. In addition, the following targets

tives in the field of renewable energy sources and coordi-

apply to cover the energy demand for heating and cooling

nate these.

with renewable energy sources:
• as of 31 May 2012 20 %;

Article 34 updates the guarantee of origin for energy from

• as of 1 January 2014 35 %;

renewable sources. The purpose of this guarantee is to al-

• as of 1 January 2017 50 %;

low producers to demonstrate to consumers the share of
renewable energy in the energy mix.

Article 12 envisages a cubage bonus of 5 % for existing
buildings if the share of renewable energy for electricity,

Article 37 makes it possible for Provinces and Autonomous

heating and cooling made available by the renovation

Provinces to enter into contractual agreements concerning

works exceeds the values set forth in article 11 by 30 %.

the transfer of shares of renewable energy. The opportunity

Public buildings can make available their roofs to third par-

of transferring shares is offered only to regional authorities

ties for the production of electricity from renewable energy

that have achieved their saving target, as proven by a

sources.

specified method (article 40, par. 5). Article 40 regulates
monitoring activities concerning the use of renewable ener-

16 Legislative Decree, No. 28 of 3 March 2011: Implementation of Directive 2009/28/EC on the promotion of the use of energy from renewable sources and amending and repealing Directives 2001/77/EC
and 2003/30/EC. Published in Official Gazette No. 71 of 28 March
2011.

gy sources and energy efficiency. The purpose of this monitoring is to meet the EU policy’s requirements (EU 2020).

89

4

4

4.2.3 The national energy strategy

cy. In the transport sector the greater use of biofuels, energy efficiency and the development of E-mobility lie in the

A national energy strategy is currently being developed. It

foreground. End-use electricity demand is to be increasing-

is based on the following strategy targets:

ly covered with renewable sources; the transmission lines

• Improving security of supply to counter Italy’s high de-

are to be modernized and the differences between produc-

pendence on energy imports;
• Reducing greenhouse gas emissions in order to make It-

tion and consumer profiles are to be balanced by means of
appropriate technological measures (smart grids). The ex-

aly’s economy more low-carbon and to allow it to keep

isting incentive instruments for the production of green

its international obligations;

electricity (Chap. B–4.2.1) are deemed adequate. Italy in-

• Improving the competitiveness of industry and com-

tends to design these instruments so that they are more

merce by supporting the demand for technologies in the

predictable for potential users and increase their efficiency.

renewable energy sector and technological innovation.

It is expected that grid parity – namely the price level
starting from which investments are profitable without any
further incentives – will soon be reached for some technol-

4.2.4 T
 he National action plan for renewable

ogies.

energy
In the sector of energy efficiency (building insulation) and
On 10 June 2010 the National Action Plan for Renewable

heating and cooling from renewable energy sources, the

Energy according to EU Directive 2009/28/EC was present-

tax breaks introduced in 2007 have proven to be particular-

ed in Rome. By implementing the measures contained in it,

ly suitable. The plan recommends keeping this opportunity

Italy aims to cover 17 % of its overall energy consumption

in the future even if the shares to be written off, the amorti-

with renewable sources by 2020 (2005: 4.91 %). The share

zation period and the maximum costs that can be claimed

of electricity from renewables is to be increased from

are to be reconsidered. By contrast, white certificates are

16.29 % to 28.97 %. It is envisaged that the share of wind

to be changed so that these can pay off for beneficiaries

power is to be increased from 0.74 % to 6.59 % and that of

within ten years. New opportunities for tax deductions are

solar power from 0.01 % to 3.1 % (Economic Development

to be created for specific investments with long amortiza-

Ministry 2010).

tion periods.

In 2005 the gross energy consumption amounted in Italy to

In the building sector new standards are planned to en-

141.2 Mtoe. According to the trend scenario (incl. already

courage a more intensive use of renewable energy sources.

defined measures), the gross energy demand by 2020

There is already today an obligation to cover 50 % of heat-

should rise to 166.5 Mtoe: the European guidelines would

ing demand in public buildings (20 % in historical buildings)

be clearly missed. Due to the effects of the economic cri-

from renewable energy sources. A rotating fund should be

sis, the gross energy demand dropped in 2008 to 131.6

set up for the energy-efficient renovation of public build-

Mtoe. Through additional measures and efforts the gross

ings.

energy demand could be limited by 2020 to about 131.2
Mtoe (Economic Development Ministry 2010). The action

In the energy transmission sector the modernization and

plan orients the envisaged measures along two lines of in-

development of smart grids should be pressed ahead. If

tervention:

grid security can be guaranteed, the energy from renewa-

• Improving governance in the institutional sector

ble energy sources is given a higher priority in accessing

• Sectoral policies

the grid. In addition, it should be widely exempted from access costs. If energy from renewable sources cannot be

Improving governance means improving the coordination

fed into the grid because of capacity limits of the grid, the

between the requirements of energy policy and those of

grid operator is liable for failures.

other policies in the economic, environmental and innovation sectors, as well as with the initiative of the lower-level

In the transport sector the plan focuses on the mandatory

authorities (Provinces, Provinces). This should encourage

addition of biofuels in fuels: this share amounted to 3.5 %

the harmonization of public programmes, standards and

in 2010 and should be increased by about 0.5 % in the next

procedures. Last but not least, a regional “burden sharing

two years.

mechanism” is introduced so that all institutions can duly
participate in sharing responsibility.
As for sectoral policies, measures are defined to increase
the share of renewable energy sources and energy efficien-
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4.2.5 The legal framework in Trentino

pine range. The 2000W society, an energy policy vision
developed at ETH Zurich for Switzerland, aims at a sustain-

The Autonomous Province of Trento passed a regional law

able use of natural resources and climate-friendly energy

on climate protection on 9 March 2010 (Provincial Law No.

consumption (Novatlantis 2004, Koschenz & Pfeiffer 2005).

5 of 9 March 2010 “Il Trentino per la protezione del clima“ –

It is the first concept oriented in the long term.

Trentino for climate protection). Its goal is to develop strategies for long-term climate protection and to implement

According to the 2000W concept, by the year 2100 Swiss

measures to cut CO2 emissions and the emissions of other

per-capita energy consumption including transportation is

climate-related gases by 90 % of 1990 levels by 2050 (by

to be cut to 17,500 kWh per inhabitant a year (Fig. 4–3).

50 % of 1990 levels by 2030).

This corresponds to an annual continuous output of 2000
W per person. With reference to the situation in Central Eu-

Systematic monitoring should document climate trends

rope, it means that consumption is to be reduced on aver-

and their effects on the environment in Trentino. The moni-

age to one-third of today’s level. CO2 emissions are to be

toring will be carried out by existing institutions with the

cut to a ton per year per person. Ultimately it would mean

held of available infrastructures. A new centre for renewa-

that only one fourth of the continuous output per person

ble energies will be set up at the University of Trento whose

would be covered by fossil fuels.

tasks will include the search for locally suitable solutions
for supplying energy to Trentino’s economy.

The envisaged implementation period of 100 years is necessary because infrastructures are to be suitably adapted,

In addition, it is envisaged that a regional committee for the

numerous innovations are still needed, long-cherished hab-

promotion of sustainable development and climate protec-

its must be changed and a change of culture is required.

tion will be set up. For specific projects, alongside the environmental impact assessment and sustainability analysis

An intermediate target for Switzerland is a reduction of the

and the strategic environmental assessment, the energy

continuous output from the current 5000 W/person (5000

consumption and the climate relevance must be assessed

W + 1000 W of net imported grey energy) to 3500 W/per-

as well.

son by 2050. The share covered by energy from fossil fuels
is to be reduced from today’s 3000W to 1500 W per person
in the future. These goals are to be reached by:

4.3 G
 uidelines from cross-border
conventions in the alpine region

• increasing material and energy efficiency;

4.3.1 The ARGEAlp Energy Guidelines

• new ways of life and business – the slogan is “using not

• reducing fossil fuels through efficiency and substitution
with renewable energy sources;
having”;

The “energy industry” is also a central theme to the ARGE
Alp (Alpine Countries Working Group). The member regions

• professionalization in planning and investing as well as in
the running of buildings and plants.

and countries have set the following alpine-specific goals
for their own field of application alongside general targets,

In the opinion of scientists at ETH Zurich, this vision can be

such as rational energy use and energy saving:

implemented without necessarily having a negative impact

• All of the opportunities for reasonable energy use in the

on the quality of life (Novatlantis 2005). Zurich (Bebe et al.

Alpine region are to be used.
• The appropriate use of single energy sources and the exploitation of saving potential are to be promoted.

2009), Basel (Government Council of the Basel-Stadt Canton 2005) and Geneva have already started the implementation of the 2000W concept with pilot projects.

• The hydroelectric power reserves are to be used with
moderation within the framework of environmental necessities and the requirements of nature and landscape
protection as well as in case of documented need.

4.3.2 The Energy Protocol and Climate Action
Plan of the Alpine Convention

• All opportunities are to be exploited to make sure that
energy is distributed in the safest possible way for the

The Convention on the Protection of the Alps signed in

landscape.

1991 (Alpine Convention) is a binding treaty between the
Alpine States and the EU. The signatory States undertake

In 2009 a report on energy policy in ARGEAlp member

to adopt a common policy on the preservation and protec-

countries (Arge Alp 2009) was issued in which the imple-

tion of the Alps (Art. 2, par. 1). The convention consists of a

mentation of the 2000W society was proposed as a long-

Framework Convention and the relevant technical proto-

term energy policy vision for the regions in the central al-

cols. Article, par. 2, indicates the basic orientation of the
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energy protocol. In the Alpine region a nature-, landscapeand environment-friendly production, distribution and use

4.4.2 The Climate Conference in Copenhagen
(COP15) and Cancun (COP16)

of energy is to be implemented and energy-saving measures are to be encouraged.

The UN Climate Conference in Copenhagen took place
from 7th to 18th December 2009. The declared goal was to

At the 9th Alpine Conference in Evian on 12 March 2009 the

establish globally binding measures in order to limit the

contracting parties adopted a Climate Action Plan. It envis-

looming climate change to a temperature increase of 2 °C.

ages that the Alpine region is to become a model region for

At the last minute agreement on a political statement was

the prevention of and adaptation to climate change. The

reached: it represents a non-binding declaration of intent of

consolidation of the environmental network, energy-saving

the countries to set measures by which warming is to be

building, danger prevention, crossing exchanges and cli-

limited to 2 °C. However, no concrete measures were tak-

mate-friendly tourism should contribute to this.

en. By 2020 the emissions of greenhouse gases are to be
reduced as follows:
• USA: –17 % compared to 2005 level (3–4 % compared to

4.4 C
 limate Policy Framework
Conditions

1990)
• China: –40 to –45 % compared to 2005 levels (depending
on industrial production)

4.4.1 The Copenhagen Diagnosis

• India: –20 to –25 % compared to 2005 levels
• EU: –20 %, possibly –30 % compared to 1990

Before the start of the Copenhagen Climate Summit

• Japan: –25 % compared to 1990

(COP15) held from 7th – 19th December 2009, scientists
from all over the world updated the latest ICCP Report with

At the Climate Summit in Cancun (Mexico) in December

the latest data and estimates (The Copenhagen Diagnosis

2010 the 194 contracting parties, with the exception of Bo-

2009). The report shows that climate change is proceeding

livia, reached an agreement on the final declaration. The

much more dynamically than hitherto believed. In addition,

compromise reached on 12 December 2010 includes both

it is clear that the global CO2 emissions related to fossil fu-

lines of negotiations of climate diplomacy: on the one

els in 2008 are almost 40 % more than in 1990. The result is

hand, the deliberations of the Kyoto countries and, on the

that global warming of more than 2 °C in 20 years is very

other, the overall Climate Framework Convention (Bali Ac-

likely (25 % probability) even if today’s global emissions

tion Plan), which all 194 countries belong to. The latter doc-

were to stabilize at this level. Every year that goes by with-

ument comprises an avowal of the international community

out doing anything increases the likelihood that this 2 °C

to limit global warming to +2 °C compared to the pre-in-

increase may be even exceeded.

dustrial age. If needed, and if justified by climate science
findings, this target could be reduced to 1.5 °C. A Frame-

This rise in temperature is likely even if there were no more

work Convention for the adaptation measures was decided

emissions after 2030. A comparison of the values meas-

in order to press ahead with the adjustment measures. For

ured with past scenarios clearly shows that the trend is

the first time, even the historical responsibility of industrial-

moving towards the upper boundary of the forecast tem-

ized countries and their contribution to climate change was

perature increase (Fig. 4–4).

mentioned. A global climate fund (Green Climate Fund) is
to be established by means of which mitigation and adap-

Even sea levels have risen much more than expected over

tation measures are to be funded. Moreover, the Human

the past 15 years at an average rate of 3.4 mm a year: that

Rights Council passed a resolution affirming that climate

is 80 % more than the IPCC values forecast in earlier simu-

change is a violation of human rights.

lations, no less. This accelerated rise in sea levels corresponds to a doubling of the quantity of water from melting

In turn, the document of the Kyoto States made reference

glaciers and ice caps of Greenland and western Antarctica.

to the target set by science according to which industrial-

If global warming is to be limited to a maximum of 2 °C

by 25 to 40 % by 2020. The countries also agreed that

above pre-industrial values, worldwide emissions between

1990 was to be taken as the year of reference for the emis-

2015 and 2020 must reach their highest levels and then be

sion reduction targets. In addition, a pledge was made to

ized countries must to cut their greenhouse gas emissions

rapidly cut. The average annual per-capita emissions

consider a second commitment period of the Kyoto Proto-

should be reduced to below a ton of CO2 by 2050.

col. The solution of major issues, such as binding commitments for countries that are not Parties to the Kyoto Protocol, was postponed to the following year.
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Glossary
Adaptation measures in climate protection

GECAM

Adaptation measures in climate protection aim at mitigating

GECAM or white diesel is a diesel-water emulsion (mixing

the consequences of climate change in a region. Their im-

ratio 90:10) that reduces the formation of particles by 50 %.

plementation does not affect the causes of climate change.

The GECAM distributed mainly in Italy, France and the

Biofuels

ical of diesel fuel, among which fine particulate and nitro-

Biofuels are liquid or gaseous fuels used for transportation

gen oxides.

Czech Republic reduces the emission of the pollutants typ-

that are obtained from biomass.
Green certificates
Biomass potential

These are official certificates that a given quantity of elec-

The biomass potential is to be understood as that quantity

tricity (e.g., kWh) was produced from renewable energy

of energy that can be produced by burning firewood, wood

sources.

chips and wood pellets.
Grey energy and grey emissions
District heating and district cooling

Grey energy is the share of energy and emissions that are

The distribution of thermal energy in the form of steam, hot

contained in or caused by imported goods and services

water or chilled liquids, from a central source of production

and hence do not appear in South Tyrol’s emissions bal-

through a network to multiple buildings or sites, for the use

ance. The accurate determination of grey energy for South

of space or process heating or cooling.

Tyrol is an extremely complex process. Since South Tyrol
imports a large quantity of energy-intensive goods and

End-use energy (final energy)

services (e.g., vehicles, steel) from other regions, this share

It is the energy that is available to users for a given pur-

is of fundamental importance.

pose. It is calculated from the primary energy minus the
production and transmission losses. The end-use energy

Grid parity

covers the last level of trading. Contrary to gross final con-

It is the threshold from which electricity from photovoltaic

sumption of energy, the transmission and distribution loss-

or another renewable source can be offered at the same

es, the own consumption of the energy sector, the non-en-

price as the end-user electricity price.

ergetic oil products produced in refineries (bitumen,
lubricants, etc.) as well as those products that are needed

Gross final consumption of energy (2009/28/EC)

for electricity and district heating production are already

“Gross final consumption of energy” means the energy

subtracted.

commodities delivered for energy purposes to industry,
transport, households, services including public services,

Energy from renewable sources

agriculture, forestry and fisheries, including the consump-

Energy from renewable non-fossil sources, namely wind,

tion of electricity and heat by the energy branch for elec-

solar, aerothermal, geothermal, hydrothermal and ocean

tricity and heat production and including losses of electrici-

energy, hydropower, biomass, landfill gas, sewage treat-

ty and heat in distribution and transmission

ment plant gas and biogases.
Nearly zero energy building
Energy performance of a building

It is a building that has a very high level of overall energy

The calculated or measured quantity of energy that is

efficiency. The nearly zero or very low energy demand

needed to cover the energy demand in the course of ordi-

should be covered mostly with energy from renewable en-

nary use (e.g., heating, cooling, ventilation, hot water and

ergy sources – including energy from renewable sources

lighting).

that are produced on or near the site (2010/31/EU).
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Negawatt

Units of measurement for energy:

It is a theoretical unit of power introduced by the US physi-

Kilo [k] = 103

cist Amory Lovins that measures the electricity saved by in-

Mega [M] = 106

creasing energy efficiency. The term negawatt is used when

Giga [G] = 109

investments to reduce energy consumption are made and

Tera [T] = 1012

there is a need to measure the quantity of energy saved.
1 Megawatt hour [MWh] = 1 * 103 Kilowatt hours [1kWh] =
Primary energy

3600 * 106 Watt seconds [Ws]

It is the energy that is contained in energy sources of natu-

1 Megajoule [MJ] = 103 Kilojoule [kJ] = 106 Joule [J]

ral origin. These source can be the following (Fig. 5 – 1):
• Fossil fuels (coal, crude oil, natural gas)

1000 kJ = 0.27778 · kWh

• Biomass (wood, plants)

1 kWh = 3600 kJ

• Wind power
• Hydroelectric power

1 US Barrel = 158.758 l

• Solar energy (useful solar radiation: heat, light)
• Atomic energy (uranium)

Useful energy

• Geothermal power (ground heat)

It is the energy that users can actually use.

• Tides (tidal range)
Secondary energy

Wooded surface

It is the energy obtained from primary energy through

Wooded areas that are used directly for the production of

transformation processes such as combustion, fission, re-

wood.

fining that is stored in secondary energy sources such as,
e.g., kerosene, gasoline, district heating, electricity, etc.

Fig. 5–1:
From primary
energy to useful
energy. The figure
shows the quan
tity of energy that
is necessary to
cover the demand
for useful energy.
Given the same
quantity of useful
energy, the
primary energy
input for wind
power is much
lower compared
to atomic power
(Ellipson 2006).
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