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Executive summary

The mission of WP7 was to identify and select indicators for describing basic issues of sus-
tainable regional development in the Alps. Within the overall concept of DIAMONT, WP7 had
to create the link between the more thematically oriented WPs 5 and 6, which had the task of
giving impulses for a better understanding of the cultural differences of regional development
in the Alps and identifying the main themes and problems of Alpine sustainable regional de-
velopment, and WP8, dealing with data for measuring sustainable regional development. At
the same time, WP7 should make a contribution to the extensive “landscape® of indicators
and indicator systems by further developing ideas for suitable indicators to be applied in the
Alpine context, relevant for SOIA, the System of Observation of and Information on the Alps.

WP7 aimed to base the indicator discussion on the work already done. Even if it is never
possible to analyse and consider all existing indicator systems, it was tried to analyse a spec-
trum of approaches as broad as possible. Of special interest were indicators systems, devel-
oped with special focus on the Alps and on Alpine themes. Therefore the DIAMONT activities
were also closely linked with the results of the Working Group “Environmental Objectives and
Indicators” of the Alpine Convention, which proposed an Alpine-wide indicator system (also
adopted by the Alpine Conference) and the ongoing work of the Working Group “SOIA/RSA”
of the Alpine Convention engaged with the elaboration of a first Report on the State of the
Alps (RSA).

Starting from a common understanding of all DIAMONT partners on sustainable regional
development, a conceptual framework or rather model idea had to be developed for structur-
ing the indicator selection and development. This framework should on the one hand assimi-
late the work previously done in WP6, and may on the other hand give an input for themati-
cally focussing the data-oriented activities in WP8.

The conceptual model idea was arranged about so-called main trends of regional develop-
ment in the Alps, which were further developed on the basis of the WP6 results:

e Local centres and fringes between competition and co-operation,

e Marginalisation of rural areas,

e Congestion of transport system,

e Tourism: towards the Alpine experience,

e Innovation and competitiveness:
Modernisation of agriculture in favoured areas,
Increasing importance of innovative technologies,

e Impacts of climate change,

e Increasing importance of energy from renewable sources.

The sustainability paradigm forms the underlying structure of the conceptual framework re-
quiring the three pillars economy, ecology and society/culture to be adequately reflected by
the indicators. For further differentiating the aspects to be considered within the three pillars,
so-called dimensions were introduced. It was aimed not to propose only indicators covering
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the three pillars of sustainability but also the utmost number of dimensions for allowing a
really integrative view on the main trends.

As precursors of indicators and for orienting their interpretation, phenomena were formulated
which shall describe important characteristics of the respective main trends (cp. Fig. 0-1:).

Main trends Environ- Dimensions Phenomena Indicators
ment
Economy

for analysing a broad for describing, to make the pheno-
spectrum of different the important mena measurable,

Society thematic fields characteristics to analyse the

Culture within the pillars of and sub-trends of occurrence of the
sustainability the main trend main trend

Fig. 0-1: Conceptual framework of WP7

Referring on the term sustainable regional development and having in mind the main trends,
two leading questions for indication were formulated:

e Where, i.e. in which individual parts of the Alps (municipalities, districts), and to what ex-
tent are the main trends occurring?

e Are the individual parts of the Alps, where the main trend is occurring, developing in a
sustainable way?

With respect to these questions, the DIAMONT indicators comprise two categories:

o the “identification indicators” for identifying the occurrence of a main trend, and
o the “evaluation indicators” aimed to describe if the manifestation of the respective trend
can be characterised as sustainable or not.

The indicator selecting and developing was concentrated on four main trends, the “Conges-
tion of transport system”, “Modernisation of agriculture in favoured areas”, “Increasing impor-
tance of energy from renewable sources”, and “Local centres and fringes between competi-
tion and co-operation”. The latter had been chosen by the DIAMONT partners for being stud-

ied with more emphasis in the WPs 7, 8, 9, 10 and 11.

In the framework of DIAMONT a web-based was installed and developed in order to facilitate
the exchange of knowledge and data between the partners. The XML-based database was
installed and developed with the support of the Bavarian State Ministry of the Environment,
Health and Consumer Protection (BayStMUGV). Within WP7, the database was used as an
instrument for documenting metadata describing phenomena and indicators. It can be ac-
cessed at www.diamont.bayern.de.

If coherent and comprehensive information on the main trends is to be achieved, then the
single items of information must of necessity be aggregated. Therefore WP7 dealt with pos-
sible methods and techniques of indicator aggregation. Due to the fact that processes of ag-
gregation are contested in principle and often seen as not sufficiently transparent and not
substantively justified, WP7 worked to the rule of ,as little aggregation as possible, as much
aggregation as necessary.“ Experiences of pre-DIAMONT indicator projects dealing with
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aggregation issues, such as RAUMALP, MARS, and FUNalpin, technical recommendations
given, for instance, by the OECD, and numerous proposals for aggregation procedures com-
ing from economics and social science were considered to deduce a suitable methodology
for DIAMONT. As visualisation element the formation of so-called “main trend images” was
proposed, based on a visual aggregation of the values of “identification indicators”. By means
of these images and the underlying data comparisons between municipalities but also be-
tween bigger entities as for examples municipalities within an urban areas will be possible, if
data are available. To facilitate an Alpine-wide overview of regional development trends, it is
proposed to use statistical methods such as cluster analysis in order to achieve a compre-
hensive classification of the Alpine municipalities with respect to the main trends.

The check of data availability and data collection were not intended to be realised within
WP7, but in WP8. Therefore WP7 results in main trends based on expert knowledge, and
indicators derived from at least rough estimations of data availability and having used experi-
ences of other indicator systems. These results have to be tested in the ongoing DIAMONT
project. Indicators have to be calculated by working with the proposed calculation methods,
and aggregation methods have to be experimented.
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Section I: Introduction
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1 Tasks of Work Package 7

The task of Work Package 7 (WP7) of the DIAMONT project was to elaborate core and sec-
toral indicators for selected issues of sustainable regional development with special focus on
the Alps. Furthermore a more detailed indicator set should be proposed for one specific sec-
tor determined in WP6. At the start of WP7 a common conceptual model of main issues of
regional development in the Alps and of cause-relationships between drivers and protago-
nists of sustainable regional development and the effects on economy, society and environ-
ment was lacking. So WP7 had to create certain model ideas to focus the indicator selection
and development. Even if this step was not foreseen in the application form of DIAMONT, all
DIAMONT partners agreed that a conceptual basis would be inevitable to ensure transpar-
ency and methodological continuity.

Within the DIAMONT WP structure, WP7 followed upon the WPs 5 and 6, which had the
tasks of giving impulses for a better understanding of the cultural differences of regional de-
velopment in the Alps respectively of identifying the main themes and problems of Alpine
sustainable regional development. The subsequent WPs 8 and 9 — having a stronger prag-
matic focus — are dealing with data for describing regional development and instruments to
steer it. WP7 should link these two approaches by selecting indicators, which are on the one
hand oriented on the main important themes and problems and can on the other be de-
scribed by available data.

The input of WP5 to WP7 consisted in particular in offering a better understanding of the very
broad and complex term of culture and its integration into an indicator system. Nevertheless
it caused some difficulties to extract concrete contributions from WP5 papers’ to be opera-
tionalised in WP7. This refers for instance to the question, which cultural influences will be
most important in future, or to the question, which relevant effects on cultural identity or on
self-perception of the Alpine population will economic changes bring about, and which of
these influences and developments should be described by indicators.

In terms of main issues respectively main trends, an intensive exchange occurred with WP6.
The creation of common structural elements to be used in WPs 6 and 7 was of great impor-
tance for WP7 to ensure that the results of WP6 could also be used in WP7. Therefore sev-
eral e-mail exchanges and one joint meeting concerning the structure especially of the 3™
round of the Delphi survey and the definition of the main issues or trends took place.

Between WP7 and WP8 very close relations exist. On the one hand the investigations on
data availability realised in WP8 gave input to the indicator discussion in WP7. On the other
hand the conceptual structure developed in WP7 and, as a matter of course, the indicator
proposals are an important basis for WP8 (for more details cp. Fig. IlI-3).

The indicators proposed in WP7 also form an important link to WP9, where instruments for
stimulating and steering sustainable regional development will have to be elaborated and
optimised. The indicators should be suitable for assessing the effects of implementing these
tools. The activities in the selected test regions (WP10 and WP11) will provide the framework
for testing the indicators (for more details cp. Fig. 111-4).

Fig. I-1 provides a comprehensive overview.
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Fig. I-1 Overall concept of DIAMONT - relationships of WP7 with other workpackages
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2 Main activities of Work Package 7

According to the tasks of WP7 and the extended mission to create a suitable conceptual
model idea for the selection and development of indicators, the main activities carried out in
WP7 were the following:

e Development of a common conceptual model idea consisting of main trends, dimensions,
phenomena and indicators,

e compiling phenomena from literature analyses and interpretation of WP6 results as well
as weighting these phenomena in order to focus the indicator selection and development,

e establishment of a database on national and international indicator systems, in collabora-
tion with the project partner ifuplan and the Bavarian State Ministry of the Environment,
Public Health and Consumer Protection, to base the selection and development of DIA-
MONT indicators on already existing knowledge in the international (especially the Euro-
pean and Alpine-wide) context and on the proposals and concepts elaborated for and
used by the signatory states of the Alpine Convention,

e discussion, selection and development of suitable indicators according to the main trends
of regional development in the Alps,

e proposal of procedures for the interpretation of indicators with respect to the main trends
(aggregation methods).

In the application form it had been foreseen to carry out work on indicators to a certain gen-
eral degree for all main trends (in the application form still called “basic issues”). Additionally
more detailed work on indicators should be realised concerning one selected main trend
(originally called “specific sector”). The decision on the selected main trend was taken in
March 2006, based on the previous results of WP6 and 7. Its detailed formulation was pro-
vided by the Austrian partners at the end of May 2006. The main trend is entitled “Local cen-
tres and fringes between competition and co-operation - Steering towards sustainability” (cp.
Section I1:2.3).

WP7 does not work with concrete data yet. Collecting and harmonising data is a task of
WP8. Therefore some methods elaborated and proposed in WP7, such as the transformation
of indicator values and aggregation procedures could not be tested within this WP. This
steps will be realised in the context of WP8 using collected data to describe the selected
main trend.

The main contributions of all DIAMONT partners consisted especially in:

o the provision of literature for identifying main trends,
e the weighting of the overall phenomena list.

The French partner CEMAGREF gave substantial comments on the indicator lists and pro-
vided estimations on data availability for the proposed indicators. The German partner ifuplan
GbR supported the indicator selection and development for the main trends “Modernisation
of agriculture in favoured areas” and “Increasing importance of energy from renewable
sources”.
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3 Links to the Alpine Convention and SOIA

Some objectives of the DIAMONT were developed in close co-operation with the steering
bodies of the Alpine Convention with a view to giving a vital conceptual, methodological and
structural impetus to SOIA, the System for Observation of and Information on the Alps.

As WP7 had to develop respectively select indicators, it will provide a crucial component to
this input.

3.1 Alpine-wide indicator system for implementing the Alpine Conven-
tion

The indicator work of DIAMONT is fundamentally based on the results of the international
Working Group (WG) on “Mountain-specific Environmental Quality Objectives”, set up at the
V™" Alpine Conference held in Bled in October 1998, and the WG on “Environmental Objec-
tives and Indicators” (WG EOQI), which directly took over the mission of the previous group in
March 2003. The signatory states of Germany, France, Italy, Liechtenstein, Austria, Switzer-
land and Slovenia had sent representatives to these working groups. Non-governmental or-
ganisations had also participated. The results of the WGs, upon others,

e a systematisation of all the objectives formulated in the Alpine Convention and its Proto-
cols,

e structuring an Alpine-wide indicator system,

e proposal of an Alpine-wide system of 95 indicators, following the evaluation of existing
international and national indicator systems and comprehensive investigations including
the ongoing activities of SOIA (cp. Section 1:3.2),

e proposal for a harmonised documentation of indicators (“fact sheets”).

These results were adopted by the Alpine Conferences in 2000, 2002 and 2004 and pub-
lished in paper form (UBA 2000, BMU & UBA 2003) and on the internet (Bosch & Partner
GmbH & ifuplan 2004, final report titled “Documenting the changes in the Alpine living envi-
ronment”).

The indicator system, as the basis for the RSA, is tailored to comply with the objectives of the
Alpine Convention. Thus thematic fields not being subject of the Alpine Convention and its
Protocols such as climate change or Alpine cities are not considered in the indicator system.
According to their mandate, both WGs focussed on the state and development of the Alpine
environment. Even though, beyond classic “environmental indicators” such as immission of
nitrogen oxides and protected areas the system offers a large number of indicators to char-
acterise forms of human activities (e.g. emissions relating to road traffic, energy consump-
tion, traffic volume) and the socio-economic context (population density and age structure,
gross domestic product per inhabitant, long-term unemployment), the Alpine-wide indicator
system cannot and shall not be interpreted as an indicator system on sustainable develop-
ment.

DIAMONT uses the results of both WGs, but has a stronger focus on sustainable regional
development (cp. Section 1:4.2). Moreover, it does not feel limited to the thematic context of
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the Alpine Convention, so also fields not dealt with in the Protocols of the Alpine Convention
are in view of DIAMONT. Nevertheless DIAMONT gains from the detailed research results
on data availability and indicator formulation. The proposals for documenting the metadata
on indicators are fully adopted by DIAMONT and further developed. The indicator fact sheets
used for DIAMONT broadly overlap with those developed by the WG EOI. As a conse-
quence, some information on indicators provided by the WG could be directly transferred to
DIAMONT. The DIAMONT database, which contains both the indicators of the WG EOI and
the DIAMONT indicators makes these overlaps transparent (cp. Section 111:4).

3.2 SOIA

SOIA was established by the 111 Alpine Conference in Chambery (France, 1994) to provide
comprehensive information for describing the state of the environment and the socio-
economic situation in the Alps. To structure the further process, a Working Group was en-
trusted.

The WG on SOIA was organised in a decentralised form. National focal points were estab-
lished to work out national contributions for establishing the system. The cross national co-
ordination was situated at the Joint Research Centre of the European Commission (Ispra,
Italy) until it was cancelled by the EU in 2000. 2002 the VII™ Alpine Conference decided to
commit the responsibility of co-ordination to the newly established Permanent Secretariat of
the Alpine Convention.

Limited financial capacities on part of the signatory states and legal problems concerning the
use of databases established by national research institutions and organisations considera-
bly complicated the development of SOIA. So far, the results of SOIA are rather selective
and could not provide a comprehensive approach to a joint handling of Alpine-relevant data
within a co-operation of all Alpine States.

In 2005, the Working Group “SOIA/RSA” was installed by the Permanent Committee to de-
sign the first Report on the State of the Alps (RSA). This WG merges the activities of SOIA
and directly continues from the results of the WG “Environmental Objectives and Indicators”
(cp. Section I:3.1). During the whole phase of elaborating WP7 there has been a close con-
tact to the WG, so that impulses could be exchanged mutually.

The concrete contribution of WP7 for the impetus of DIAMONT to SOIA consists in:

e providing indicators for a set of main trends of regional development in the Alps, using
the indicators proposed by the WG “Environmental Objectives and Indicators” and
adopted by the Alpine Conference, and supplementing them by additional indicators fol-
lowing a consistent sustainability approach,

o further developing and testing the functionalities of the DIAMONT database (Section I1I:4)
established for the well structured data documentation and exchange within SOIA,

e giving methodological input concerning the aggregation of indicators.
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4 Definitions

41 Variable, indicators and indices

Following the definition provided by OECD (1993) an indicator is “a parameter [or variable],
or a value derived from parameters, which points to, provides information about, describes
the state of a phenomenon/environment/area, with a significance extending beyond that di-
rectly associated with a parameter [variable] value”. A variable is “a property that is meas-
ured or observed” (OECD 1993 and OECD 2002: 10).

According to the definition adopted by the WG “Mountain-specific Environmental Quality Ob-
jectives”, indicators can be measured, calculated or derived. In addition to describing the
state of a system, they can also be formulated to characterise and evaluate its development
(UBA 2000).

The boundary between indicators and indices is seldom drawn sharply. Nevertheless, indi-
ces are mostly interpreted as information condensed to a higher level of abstraction than
most other indicators. OECD uses the term “index” only for “aggregated or composite num-
bers computed as a function of two or more parameters [variables], indicators or sub-indices
clustered together to represent some system or phenomenon (e.g. air pollution or sustain-
able development). Such indices are often dimensionless, but sometimes a common, real
metric is used (e.g. acidification equivalents or hectares).” (OECD 2002: 11).

4.2 Sustainable regional development

Sustainable regional development is a key term within the DIAMONT project: “DIAMONT
integrates cultural, regional and local factors into the analysis and preparation of a sustain-
able regional development” (cp. DIAMONT application form, chap. 1.3 “Project abstract”).

All DIAMONT partners agreed that DIAMONT shall not only focus on economic development
of the regions nor on regional policy issues — instead, the main focus is on sustainable re-
gional development, meaning a holistic process integrating the three pillars economy, ecol-
ogy and society/culture. Furthermore, DIAMONT shall not concentrate mainly on the regional
disparities as foreseen in the classical understanding of regional development (cp. EC 1999:
ESDP Part A, Chap. 1 (19), OROK 2001, BBR 2005, etc.).

This common understanding reflects in the following albeit rough definition which has been
further discussed in the course of the project:

“Sustainable regional development will be viewed as a holistic process in which environ-
mental, economic, social and cultural resources of a region are used and developed to an
optimum equilibrium between these pillars for human well being. Therefore, sustainable re-
gional development will thoroughly take into account the inherent and geographically differ-
ent characteristics of an area.”

10
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Section ll: Conceptual framework

11
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1 Starting points

11 Conceptual framework for the indicator selection and development

One of the central starting points for developing the conceptual framework of WP7 is the
above cited understanding of the term “sustainable regional development” (Section 1:4.2).

As sustainability is given high priority within the above definition, the sustainability concept
was also of great importance for designing the indicator system. The overall objective of the
DIAMONT indicator system is to propose an indicator set balanced in the best possible way
in view of the three pillars of sustainability, at the same time considering regional develop-
ment aspects. Really well balanced indicator systems as for example the Swiss MONET" and
the indicators for the local Agenda 21 in Germany (DIEFENBACHER et al. 2005) are taken as
good models.

[::”V'“Q ‘ Pressure ‘ State ‘ Impact
orce
Environment . Environment
; E t
Environment Socio-economy nvironmen Socio-economy
Socio-economy Socio-culture Socio-culture
Socio-culture

human ac- resulting direct chances of the environmental consequences for
tivites influenc- influences, im- system dependent on the the environmental,
ing the envi- pacts on the carrying capacity of the eco- socio-economic
ronment environmental systems and socio-cultural
system system
Response

Environment, Socio-economy, Socio-culture

Policies or measurements to steer the environmental, socio-economic
and socio-cultural system
(among others legal and financial instruments, awareness-raising)

Fig. lI-1: Conceptual approach for indicator structuring (BMU & UBA 2003)

Referring to the results of the WG “Environmental Objectives and Indicators” of the Alpine
Convention (cp. Section 1:3.1), it would have been close at hand to also use the DPSIR ap-
proach for the purposes of DIAMONT. DPSIR stands for Driving forces, Pressures, States,
Impacts and Responses. It is a causal framework for organising information (e.g. indicators)
about the state of the environment (EEA?) and to describe their interrelations and interac-
tions. The idea of the framework was originally derived from social studies and only then
widely applied internationally, in particular for organising systems of indicators in the context
of environment and, later, sustainable development. Preliminary examples of causal frame-
works are, among others, the PSR-framework used by the OECD (e.g. OECD 1994) or the
DSR-framework used by the UNCSD (e.g. UNCSD 1996).

12
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Nevertheless, the strong focus of the DPSIR-approach on the environmental sphere causes
some difficulties having in mind a balanced selection of indicators in terms of sustainability. It
always depends on the point of view, how single factors or indicators are categorised. Impor-
tant driving forces influencing the environmental system can also be state factors character-
ising specific conditions of the socio-economic system. For instance, demographic factors
are to be seen as important driving forces (category “D”) with respect to agriculture and land
use, but at the same time they are also per se qualifying the social situation and develop-
ment (category “S”). To avoid unfruitful discussions on indicator categorisation it has been
decided for DIAMONT not to give the DPSIR concept so much structural and conceptual
dominance for the indicator selection and development as it has in many systems of sustain-
ability indicators.

The concept of DIAMONT as presented in the application form was structured along one
“specific sensitive sector” of regional development (e.g. tourism). This specific sector had to
be identified within WP6, using also the results of WP 5, and to be studied in detail in the
subsequent WPs. On principle this concept was maintained and strengthened by WP7, ori-
enting the indicator selection and development strongly towards so-called “main trends”. But
the original concept of “sectors” was given up in favour of a more integrative view, analysing
the state, development and interactions of different sectors with respect to a more compre-
hensive trend of regional development. Thus the central questions of indication are deter-
mined as:

e To which degree are the ,main trends” present in (which) individual parts of the Alps, be it
municipalities or districts?
e Do these trends result in a sustainable regional development?

Concerning the focus on main trends, WP7 gave important impulses to WP6. Therefore, the
third round of Delphi was structured along the main trends.

1.2 Stimuli for WP7

For elaborating the concept of main integrative trends, WP7 gained important stimuli by other
projects and research activities and draws on their experiences. Four approaches shall be
highlighted below.

1.21 Syndrome Concept

The “Syndrome Concept” was initially proposed by the WBGU (German Advisory Council on
Global Change) in its Annual Reports (WBGU 1994, 1996), to enable an integrated descrip-
tion of global environment and development problems and their specific dynamics (cp. Fig.
[I-2). Afterwards it has been taken up and further developed by the PIK (Potsdam Institute for
Climate Impact Research).

13



DIAMONT: WP7 .

Work package Report - Section |l bosch & partner

Huang-he Syndrome: Changes in the traditional
use of land

ST R AT —_— Dust Bowl Syndrome: Soil degradation through
Industrielander Schwellentan der Entwicklungslander mechanised farming
::E:::;g Sahel Syndrome: Excessive use of marginal land
Sarawak Syndrome: Conversion and/or over-
exploitation of forests and other ecosystems
Aral Sea Syndrome: Misplanning of large-scale
agricultural projects

Produktion

—————

Dust-Bowl -Synelrom_ Sahel-Syndrom Acid Rain Syndrome: Remote transport of nutri-
l"\ ents and pollutants

Bitterfeld Syndrome: Local contamination, accu-

yndron Bitierfeld-Syndrom mulation of waste and inherited pollution
==

Séao Paulo Syndrome: Uncontrolled urbanisation
Sao-Paulo-Syndrom
Los-Angeles- \
Syndrom

Los-Angeles Syndrome: Overdevelopment and
expansion of infrastructure

Transformation

Nutzungsart

Deposition

Flachenbelegung

Katanga Syndrome: Mining and prospecting

Alps Syndrome: Soil and land degradation through
tourism

Scorched Earth Syndrome: Land and soil degrada-
tion as a result of war and military action

Verbrauch

Zerstorung

<>

Fig. ll-2: Syndromes of human caused degradation of soils in different regions of the world
(WBGU 1994: 154)

“Although the term ‘syndrome’ is borrowed from the medical field, where it relates to complex
clinical profiles, in the analysis of the earth system it is used primarily to refer to interactions
among multiple cofactors. Treatment of the latter requires an anamnesis, a diagnosis based
on the examination and assessment of symptoms, and, finally, specific recommendations for
therapy. The objective in each case is to ameliorate or eliminate the symptoms, or, even bet-
ter, to avoid them entirely by means of preventive action.” (WBGU?)

A syndrome is defined as a typical pattern of civilization-nature interactions with an important
contribution to the overall dynamic of global change, or a syndrome is a pattern of non-
sustainable development (PETSCHEL-HELD et. al. 2001: 4). A certain syndrome is specified by
the interaction of social, economic or political dynamics with natural regularities given by cli-
mate, functions of soils, vegetation or water balance. Therefore, the syndrome concept is a
transdisciplinary approach.

The intention of the syndrome concept consists in the separation of the multiple phenomena
of worldwide global change in a manageable set of patterns, which one can find worldwide in
similar forming. It is obvious that these patterns change from region to region due to different
natural and social conditions. Nevertheless, certain generalisation is possible (LUDEKE &
REuUsswIG 1999: 14). Syndrome analysis makes it possible to assess which regions of the
world are particularly susceptible to specific syndromes in the present or future.

The syndrome approach is still undergoing development. The name given to each syndrome
serves as a basic characterisation of something that is always much more complex and
multi-layered than such a label can ever suggest.

14



DIAMONT: WP7 .

Work package Report - Section |l bosch & partner

In the WBGU Annual Report of 1994 the syndromes were oriented on different forms of hu-
man caused degradation of soils in different regions of the world (cp. Fig. 1I-2). The 1996
Annual Report of the WBGU (WBGU 1996, Challenges for the German Economy) follows a
wider approach and describes 16 syndromes of global change.
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Fig. II-3: Network of interrelations for the Sahel-Syndrome-generating functional pattern
(SCHELLNHUBER et al. 2002)

The further development of the syndrome concept by the PIK consisted particularly in the
methodological procedures to identify, qualify and quantify the different influencing factors
and their interactions for the respective syndrome (cp. Fig. 1I-3).

For DIAMONT the main attractiveness of the syndrome concept consists in its transdiscipli-
nary approach. Grouping sub-trends (symptoms) with respect to different “spheres” as it is
shown in Fig. II-3 gave impulses for the characterisation and description of the main trends
and the grouping of phenomena (Section II:4) to dimensions (Section 11:3) (SCHELLNHUBER et
al. 2002).

Nevertheless one important difference between the syndrome concept and the DIAMONT
approach should be mentioned here. In contrast to the syndromes the main trends of DIA-
MONT are not interpreted per se as patterns of non-sustainable development. But they can
comprise unsustainable elements of regional development.
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1.2.2 REGALP

The overall project objective of REGALP (Regional Development and cultural landscape
change: the example of the alps. Evaluating and adjusting EU and national policies to man-
age a balanced change) was to investigate the interrelation between regional development
and cultural (manmade) landscape change and to propose improvements and adjustments to
policies on EU and national level.*

Within WP 2, the core work package of REGALP, main “regional development trends” were
identified and analysed with regard to selected indicators for cultural landscape change
(PFEFFERKORN & MusovIC 2003). The two main research questions concerning WP 2 were:

e Which types of regional development and cultural landscape change can be discerned?
e How are regional development and cultural landscape change interacting?

Between 1971 and today, REGALP could identify 6 main regional development trends, which
could be specified by 9 sub-trends as follows: The most important development trend is the
“centrally dominated development trend” (1) including 65-80% of the municipalities analysed.
This trend is followed by the “balanced development trend” (2) including ca. 4-20% of the
municipalities. The third trend is the “tourism-dominated development trend” (6) with 6-9%.
The three other development trends (agriculture-(3), industry- (4) and service-dominated (5)
trends) altogether include not more than 4-5% of the municipalities analysed (PFEFFERKORN
& MusoviIC 2003).

Characterising these main trends by a selection of cultural landscape indicators, REGALP
could give input to DIAMONT which follows a similar methodological approach. The results of
the variance analyses realised to statistically verify the interrelation between regional devel-
opment and cultural landscape change were studied and considered for the indicator selec-
tion.

1.2.3 FUNalpin

FUNalpin (Virtual Future: New Types of Alpine Landscapes: Evaluating the resource bases
of new economies for reshaping regional policy) was realised between 2003 and 2006 within
the scope of the Swiss National Research Programme (NRP 48 Landscapes and Habitat of
the Alps).

FUNalpin investigated “the effects of new economies and societal tendencies upon the socio-
cultural value and the economic valuation of traditional Alpine landscapes. The change of
social and economic value systems by globalisation and liberalisation calls for a shift of bal-
ance between market sector and regulation system. This will inevitably lead to new relations
between extra-Alpine core regions and Alpine regions, but also the balance among Alpine
regions themselves will be affected. Therefore, a reshaping of regional policy may well be
imminent, with a strong tendency to differentiate between new emerging types of Alpine
landscapes, especially qualified ‘Label regions’.” (BOESCH et al. 2004: 1)

The intended main result of FUNalpin consisted in regional policy recommendations, with the
long-term objective of contributing to a sustainable development of the Alpine regions. Core
element was outlining the concept of ‘label regions’, among other methodological steps by
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setting up an adequate set of indicators for sustainable regional development and outlining
an indicator-based certification procedure for label regions. The applicability and suitability of
the concept were tested in several test regions.

E1 Indicator proposal Modul C: Within working area 8 (certification) two indica-

9 natural area of total test area tor sets on sustainable and landscape devel-
craduation opment as well as the indicator system de-

% units signed by FUNalpin itself were tested with re-

— 100 gard to the certification system. Besides the

results of the indicator discussion and the
analyses on data availability for Switzerland,
DIAMONT obtained important stimuli espe-
cially by the methodological approaches of
FUNalpin regarding transformation (mathe-
matical transformation of indicator values to
uniform graduation units, cp. Fig. 1I-4) and ag-
gregation of indicators.
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Fig. ll-4: Transformation of indicator values
(CARABIAS-HUTTER et al. 2005)

1.2.4 SUSTALP

The goal of SUSTALP (Evaluation of the instruments of the European Union as regards their
contribution to sustainable agriculture in the Alps, Fourth RTD Framework Programme, ENV
4-CT97-0442) was to study the effects of the Common Agricultural Policy (CAP) of the EU on
the environment under differing social, cultural, economic and natural environmental aspects.

Besides a description and comparison of the EU and Swiss agricultural policy and the re-
spective objectives, an empirical study was carried out analysing 5.558 municipalities of the
whole Alpine range by 43 static and dynamic variables from the social, economic and envi-
ronmental field and classifying the municipalities into eight agrarian structure region types by
means of a clustering process (cp. Fig. lI-5). In a second step, model regions in the agrarian
structure region types were chosen. By means of interviews of farmers from the model re-
gions, the question of the influence of the agricultural policy on economic strategies of farm-
ers was investigated (TAPPEINER et al. 2003).
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Fig. lI-5: Eight agrarian structure region types as found in SUSTALP (TAPPEINER et al. 2003)

As DIAMONT aims to distinguish the occurrence of different main trends on a municipal
level, there are important lessons to learn from the SUSTALP project. This refers on the one
hand to the selection and development of a representative set of indicators with given data
availability and bringing these indicators to life with comparable data collected and generated
for all municipalities throughout the whole Alpine Arc. Moreover the method of creating a
typology for the municipalities and the process of classifying them are of particular interest
for interpreting the indicators in the context of the main trends.
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2 Main trends
21 Identification of relevant main trends
One important  starting Main trends Environ- Dimensions Phenomena Indicators
point for WP7 was the se- ment
lection and definition of ﬂ ﬂ ﬂ
main trends, which should Economy

. . for analysing a broad for describing, to make the pheno-
be displayed by the indica- spectrum of different the important mena measurable,

Society thematic fields characteristics to analyse the

tors to be selected and Culture within the pillars of and sub-trends of occurrence of the
developed sustainability the main trend main trend
211 Sources considered

WP7 based fundamentally on the preparatory work done in WP6. Therein important main
trends of Alpine regional development were identified and discussed by experts in the course
a Delphi survey (especially in the third round). After finalising WP6 further progress in defin-
ing and delimiting the main trends was achieved. Thus the main trends of WP6 do not corre-
spond exactly to those of WP7. The results of WP5 also were expected to deliver inputs con-
cerning the main fields of action on promoting sustainable regional development.

Additionally to the WP6 results literature was analysed to get an overview of the currently
discussed problems and trends of regional development (with special focus on the Alpine
space). Herewith it was not the objective to realise a comprehensive literature study, but only
to focus on selected research such as political and planning documents on regional devel-
opment. Tab. II-1 presents the list of documents analysed for this purpose.

Tab. lI-1: Documents examined for identifying main trends of regional development

National Strategies
and Reports on
Spatial Planning and
Development

o Austria: Osterreichisches Raumentwicklungskonzept 2001 (OROK 2001)
¢ France: Contrats de Plan Etat-Région for Rhéne-Alpes region (CONSEIL REGIONAL ET
PREFECTURE DE REGION RHONE-ALPES 2000)

N . 1
e France: Contrats de Plan for Provence-Alpes-Céte d'Azur region (PREFECTURE DE RE-
GION DE PROVENCE-ALPES-COTE D'AZUR & SECRETARIAT GENERAL POUR LES AFFAIRES RE-

GIONALES 2000)

¢ France: 'Environmental profile' for the region Rhéne-AIpe32 (working document)

e Germany: Raumordnungsbericht 2005 (BBR 2005)

e Slovenia: Spatial Development Strategy of Slovenia (SPRS) 2004 (MINISTRY OF THE
ENVIRONMENT, SPATIAL PLANNING AND ENERGY 2004)

o Switzerland: Raumentwicklungsbericht 2005 (ARE & UVEK 2005)

o Europe: ESDP (European Spatial Development Perspective) (EC 1999, BBR 2000)

" The Contrats de Plan Etat-Région include specific objectives for mountain areas (e.g. pastoralism). Besides,
since Rhone-Alpes include the metropolised Sillon Alpine area, also urban expansion or current economic de-
velopment issues having a great significance for the French Alps were regarded.

2 In the case of both French documents mentioned a check of the selected issues and phenomena was con-
ducted after having proposed the first draft versions of main issues and phenomena.
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National Strategies o Austria: Die dsterreichische Strategie zur Nachhaltigen Entwicklung 2002 (OSTERREI-

on Sustainable De- CHISCHE BUNDESREGIERUNG 2002)
velopment or com- e France: National Sustainable Development Strategy 2003 (INTERMINISTERIAL COMMITTEE
parable documents FOR SUSTAINABLE DEVELOPMENT 2003)

e Germany: Perspektiven flr Deutschland. Unsere Strategie fir eine nachhaltige Ent-
wicklung (DiE BUNDESREGIERUNG 2002)

o ltaly: Strategia d’azione ambientale per lo sviluppo sostenibile in Italia 2002 (MINAM-
BIENTE 2002)

¢ Slovenia: Slovenia in the new decade: sustainability, competitiveness, membership in
the EU - the strategy for the economic development of Slovenia 2001-2006 (SUSTERSIE
et al. 2001)

¢ Slovenia: National Environmental Action Programme (MINISTRY OF THE ENVIRONMENT
AND PHYSICAL PLANNING 1999)

« Slovenia: Development Report 2005 (MURN & ZAKELJ 2005)

o Switzerland: Strategie Nachhaltige Entwicklung 2002 (SCHWEIZERISCHER BUNDESRAT
2002)

Social Reports o Austria: Bericht Gber die soziale Lage 2003 - 2004 (BUNDESMINISTERIUM FUR SOZIALE
SICHERHEIT, GENERATIONEN UND KONSUMENTENSCHUTZ 2004)

o Austria: Regionaler Armutsbericht fir das Bundesland Salzburg 2002 (ScHoisL 2002)

¢ Austria: Sozialbedarfserhebung im Bundesland Tirol 2003 (ScHoiBL & DIMMEL 2003)

¢ Austria: Bericht (iber die soziale Lage im Vorarlberg 2000 (AMT DER VORARLBERG LAN-
DESREGIERUNG 2000)

e Germany: Lebenslagen in Deutschland, Armuts- und Reichtumsbericht 2005 (BuNDES-
MINISTERIUM FUR GESUNDHEIT UND SOZIALE SICHERUNG 2005)

e Germany: Leben in Bayern — sozial, familienfreundlich, leistungsstark 2005 (BAYERI-
SCHES STAATSMINISTERIUM FUR ARBEIT UND SOZIALORDNUNG, FAMILIE UND FRAUEN 2005)

o Italy: Sozialbericht 2002 flr Sidtirol (ABTEILUNG SOZIALWESEN & SYNERGIA 2002)

o Switzerland: Sozialbericht Schweiz 2004 (SUTER et al. 2004)

* Europe: Gemeinsamer Bericht Giber Sozialschutz und soziale Eingliederung (EC
2005c)

o Europe: Advance Social Watch 2005 (SociaL WATCH 2005)

Research Projects ¢ RAUMALP: Raumstrukturelle Probleme im Alpenraum
(www.oeaw.ac.at/isr/raumalp/intro.html)

» REGALP: Regional Development and Cultural Landscape Change: The Example of
the Alps (cp. Section 11:1.2.2) (CASTIGLIONI et al. 2004)

¢ NEWRUR: Urban Pressure on Rural Areas (http://newrur.grenoble.cemagref.fr/)

* MARS: Monitoring the Alpine Region’s Sustainability (BAK BASEL Economics 2005)

 SUSTALP: Evaluation of instruments of the European Union as regards their contribu-
tion to sustainable agriculture in the Alps (Section 11:1.2.4) (TAPPEINER et al. 2003)

Hardly one of the mentioned documents is focussed exclusively on the Alpine regions. Na-
tional documents of Germany, Italy and France, where the Alps cover only a small share of
the national territory, do not pick Alpine development issues out as a central theme. Never-
theless, the documents provide an insight into the national and partly regional discussion on
the most important development issues and problems also present in the Alpine parts.

Concerning the research projects checked in the course of WP7, only the concepts of REG-
ALP, SUSTALP and NEWRUR (Urban Pressure on Rural Areas) were using clearly delimited
problem fields as research threads. Other projects as for example MARS based on the con-
cept of sustainability without discussing specific development problems.

Furthermore WP7 considered:

e the results of the international Working Group on “Mountain Specific Environmental Ob-
jectives” and “Environmental Objectives and Indicators” set up by the Alpine Conference:
The WG elaborated a conceptual model of cause-effect-relationships strongly oriented on
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the DPSIR-approach of the EEA and referring thematically to the Protocols of the Alpine
Convention (BMU & UBA 2003, Bosch & Partner & ifuplan 2004, cp. Section 1l:1.1),
e the syndromes defined and described by the “Syndrome Approach” (cp. Section 11:1.2.1),

e the three topics of par- WP6: Political and | | Research
ticular importance for the Delphi Planning projects

Alpine States, identified survey documents

for the 4™ Call for project

proposals of the INTER- @ @ @

REG Il B Alpine Space

Programme ° and Main trends of alpine regional
e the territorial trends with development

significant and strong

impact on the Alpine ﬁ ﬁ ﬁ ﬁ

Space identified by the

Alpine Space Prospec- WG MSEO Alpine Space PIK:

) P b P and EOI of Programme: Syndrome Interreg llib
tive Study (BAUSCH et al. the Alpine Prospective Approach 4" call
2005, more details see Convention Study
below)

Fig. 1l-6 Inputs for the selection and description of main
trends
21.2 Working procedure

During further steps of formulating phenomena (cp. Section 11:4) and identifying suitable indi-
cators (cp. Section Ill) additional changes of previous main trend formulations could be real-
ised (cp. Fig. lI-7 and Fig. 1I-12).

The final versign of main trends Main —| Phenomena [ |Indicators >
is presented in Tab. Il-2 and trend |q—| (seell:4) |q [(seelll:2)

Section 11:2.2.

Fig. II-7: Back-coupling of main trend formulation and
focussing

213 Check of comprehensiveness

The Tab. 1I-2 and Tab. II-3 contain a compilation and confrontation of the main trends se-
lected by WP7 with those studied and defined in the context of other projects and pro-
grammes.

Tab. lI-2:  Main trends in different projects and programmes

WP7 WP6 Syndrome- | REGALP - WP4 INTERREG Il B
DIAMONT DIAMONT Approach | Most significant development | 4™ call®

(BRIQUEL 2006) | (WBGU 1996) | trends (CASTIGLIONI et al. 2004)
Urbanisation Urbanisation Urban sprawl | Growth of urban areas and of their | Rural develop-
Local centres and | processes suburban and “dormitory” areas ment including the
fringes between Increasing polarisation between as | urban connection

21



DIAMONT: WP7 .

Work package Report - Section |l bosch & partner

WP7 WP6 Syndrome- | REGALP - WP4 INTERREG Il B
DIAMONT DIAMONT Approach | Most significant development | 4™ call®
(BRIQUEL 2006) | (WBGU 1996) | trends (CASTIGLIONI et al. 2004)
competition and well as within central and peripheral
co-operation regions

Suburbanisation

Decrease of services or their con-
centration in the central areas

Metropolisation of the border Alpine

regions
Marginalisation of | Marginalisation | Rural Exodus | Marginalisation and decline of pe- | Rural develop-
rural areas of rural periph- ripheral areas ment including the
eral areas Increasing polarisation between as | urban connection
well as within central and peripheral
regions

Decrease of services or their con-
centration in the central areas

Congestion of Transport pres- Increase of private motorisation Traffic and trans-
transport system sures port

Innovation and Innovation and | Dust Bowl

competitiveness - | competitive

Modernisation of economic activi-

agriculture in fa- ties

voured areas

Innovation and
competitiveness -
Increasing impor-
tance of innovative
technologies

Tourism: Towards | Tourism Mass Tourism | Growth of main touristy areas at
the Alpine Experi- | sustainability Syndrome higher altitudes
ence

Maintenance of
Alpine forests

Contaminated
Land Syn-
drome

Maintenance
and develop-
ment of natural
and cultural
resources

Impacts of climate | Climate change | Smokestack Climate change
change effects
Increasing genera-
tion of renewable
energy

Two main trends identified within WP6 were not taken up in WP7. These are the “Mainte-
nance of Alpine forests” and the “Maintenance and development of natural and cultural re-
sources”,

o the first to get a better balance of the importance of the main trends — questions concern-
ing the maintenance of Alpine forests are dealt within other main trends such as “Margin-
alisation of rural areas” or “Impacts of climate change”;

e the latter because the main trend could not be described and marked out in sufficient
detail. The methodological approach of WP7 focussing on different dimensions of sus-
tainability should guarantee that the most important aspects of the protection and the
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sustainable development of natural and cultural resources are considered within the other
main trends.

With respect to recent discussions on increasing use of renewable energy and in order to
consider the prominent role of the Alps for providing energy from renewable sources (also
considered by the Energy Protocol of the Alpine Convention), a new main trend on “Increas-
ing generation of renewable energy” was included.

2004, the national co-ordinators of the Alpine Space INTERREG Ill B programme decided to
propose to the Monitoring Committee to launch a study, so as to build a prospective vision of
the Alpine area, which should be a basis to elaborate a possible co-operation programme
after 2006 and to implement strategic projects. This so-called “Prospective Study” was elabo-
rated by a transnational group of independent experts. The proposals for the programming in
the new Structural funds period have been based on a comprehensive analysis of “main terri-

torial trends”.’ For this analysis, a list of relevant sources has first been compiled, including

e general sources, such as statistical reports, general EU documents,
e results of SPESP and of ESPON studies,

e reports on studies by OECD, EEA and other EU agencies,

e research projects concerning the Alpine Space area.

The results of this literature screening have been synthesised into an initial set of trends,
albeit mostly formulated in a general way. To determine the degree of territorial impacts of
the identified trends, a web-based survey among experts was carried out (BAUSCH et al.
2005).

The results are compiled in Tab. II-3. The identified “top territorial trends” are marked in or-
ange colour, “further important territorial trends” in yellow colour. As Tab. 1I-3 shows, all “top”
and “further important” territorial trends identified in the “Prospective Study” are more or less
touched by the main trends in DIAMONT.

Tab. 1I-3:  Main trends identified in the Alpine Space Prospective Study (BAusSCH et al. 2005,

modified)
Field of terri- | Short description of trend" Impact®? | DIAMONT:
torial devel- (Territorial trends with significant and Main trends
opment strong impact on the Alpine Space) (partly cited in short form)
Natural resources and biodiversity
habitats and loss of habitats and biodiversity 1,45 nearly considered within all the main
biodiversity trends
air pollution and | increasing environmental damages by 1,45 Congestion of transport system
climate transport

3 _..or “territorial trends in the focus of sustainable spatial development” respectively: "Even though [this] title
includes the categories social, economic and territorial, we only speak about territorial trends in the text. This
can be explained by the fact that we are speaking of the territorial dimension of trends, i. e. the territorial level or
unit to which the trends pertain. Considered are trends in the three categories of sustainable development para-
digm: natural resources and biodiversity, economy, as well as culture and social welfare. A fourth category,
namely spatial development has been added in order to accommodate developments of a more narrowly de-
fined territorial character.” (BAuscH et al. 2005: 17)
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Field of terri- | Short description of trend” Impact” | DIAMONT:
torial devel- (Territorial trends with significant and Main trends
opment strong impact on the Alpine Space) (partly cited in short form)
landscapes variety of landscapes endangered especially: Local centres and fringes,
153 Marginalisation of rural areas
natural heritage | increasing pressure on natural re- ’ all main trends
sources and natural heritage
natural hazards | dynamic increase of natural hazards 1,29 Impacts of climate change
nature protection | growing extent of protected areas in the | 2,18 (Marginalisation of rural areas)
EU
water resources | deterioration of water resource quality 1,79 Local centres and fringes
waste increase of waste 2,09 Local centres and fringes
Economy
accessibility growing importance of accessibility to 1,53 Local centres and fringes, Marginalisa-
infrastructure and knowledge tion, Tourism: towards the Alpine experi-
ence, Increasing importance of innova-
tive technologies
knowledge economy and society are 1,50 Increasing importance of innovative
progressing technologies,
Marginalisation of rural areas
economic restructuring is expected to 1,66 not considered
accelerate
increasing administration costs 2,47 not considered
transportation increase of transportation volume, road Congestion of transport system
growth, rail decline 145
growing impact of transportation on the ’ Congestion of transport system
environment
energy rising energy consumption 1,66 Congestion of transport system,
Increasing generation of renewable
energy,
Tourism: towards the Alpine experience
state and society | declining State aid and funding 1,74 not considered
continuing direct public support to 2,47 not considered
SMEs
agriculture growing competition in agriculture 1,70 Marginalisation of rural areas, Moderni-
sation of agriculture in favoured areas
tourism dynamic competition / concentrationin | 1,61 Tourism: towards the Alpine experience
the tourism sector
growth of city and cultural tourism 1,89 Tourism: towards the Alpine experience
Cultural and social welfare
Cultural heritage | New meanings and weight of cultural 2,00 not considered
heritage due to EU enlargement
population overaging population 1,39 Marginalisation of rural areas
depopulation 1,98 Marginalisation of rural areas
decline of working age population 1,99 Marginalisation of rural areas
growth in immigration (here: outmigra- | 1,81 Local centres and fringes
tion from metropolitans to core)
state and society | increasing social protection expenditure | 1,98 not considered
and administration costs
declining public expenditure across the | 2,07 not considered
EU
science, tech- growing interest in higher education, but | 1,40 partly: Local centres and fringes
nology and edu- | also stronger competition between
cation universities
emerging opportunities for European 1,82 partly: Local centres and fringes

cities as R&D locations
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Field of terri- | Short description of trend” Impact” | DIAMONT:

torial devel- (Territorial trends with significant and Main trends

opment strong impact on the Alpine Space) (partly cited in short form)
societal preconditions and priorities for | 2,06 not considered

R&D are in transformation

Spatial development

economic con- economic concentration in the EU / 1,62 Local centres and fringes,

centration growing disparities Marginalisation of rural areas
spreading of economic power 1,80 not considered

spatial dispari- increasing regional differences of job 1,80 Local centres and fringes,

ties opportunities / unemployment Marginalisation of rural areas

urbanization urbanisation and counter- urbanisation | 1,70 Local centres and fringes,
processes are taking place Marginalisation of rural areas

1) Because of the survey design of the Prosperity Study a detail analysis of later introduced territorial trends
(marked by italics) was not possible any more. Further information on the intention of these trends are not
available. Therefore a precise assignment to the main trends of DIAMONT was not possible in all cases.

2) average impact = average voting of the categories “territorial impact to the Alpine space”, “dynamic of the
trend” and “duration of the trend” (by the given ordinal scales a value near 1,0 means that most of the ex-
perts consider a trend to be of a strong impact or respectively of a strong dynamic or respectively of a long
lasting duration, values near 2 means medium impact, near 3 weak impact).

2.2 Description of the main trends
In the following sub-chapters the main trends are described:

e Local centres and fringes between competition and co-operation,
e Marginalisation of rural areas,
e Congestion of transport system,
e Tourism: towards the Alpine experience
e Innovation and competitiveness:
- Modernisation of agriculture in favoured areas,
- Increasing importance of innovative technologies,
Impacts of climate change,
Increasing importance of energy from renewable sources.

In the case of the main trends chosen for indicator selection and development (cp. Section
[1:2.3), some key questions for indication were formulated at the end of the sub-chapters for
giving a first orientation concerning the focus of the indicator selection and development.

The main trend “Local centres and fringes between competition and co-operation” was se-
lected to be studied with more detail in the subsequent work packages (cp. Section 11:2.3).
Therefore this main trend is presented and discussed with more detail in the following sub-
chapter.

There is a broad consensus that the main trends are not characteristic exclusively for the
Alps but for the whole European region even if the form of their occurrence may differ. Nev-
ertheless, the natural, economic and social conditions in the Alps are in some ways different
from those in the lowlands. Thus some trends occur in a more pronounced way and / or are
associated with other problems or potentialities. For this reason a short analysis of the spe-
cific conditions in the Alps influencing the main trends is added.
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221 Local centres and fringes between competition and co-operation

On European level, one can see the increased significance of cities and urban structures,
lifestyle and culture. Public discourse and policies favour cities and agglomerations, espe-
cially the metropolitan ones. Both, economic process and public discourse currently run into
a spatial and, in consequence, also into a social polarisation of functions and future chances.

The REGALP project (cp. Section 11:1.2.2) demonstrated that the Alps are facing a significant
polarisation of spatial development, too. Urban centres and suburban areas in the valley
floors are growing whereas unfavourable areas are increasingly marginalised. In 1991, 57%
of the population and more than 70% of all workplaces were concentrated in these booming
regions, representing only 23% of the total Alpine area. Consequently land-use conflicts flare
up as residential and commercial areas, traffic infrastructure, agricultural production as well
as recreation and landscape protection compete for the limited spatial resources.

The urban sprawl along the main valleys results from “post-suburbanisation” processes
which are characterised by the movement of former high-standing functions, like business
related services, retail trade or logistics, to the suburbs and former rural areas, inverting the
old models of centrality. This was driven by new forms of production and distribution but also
based on national tax policies. Malls, shopping centres and shopping agglomerations, busi-
ness and technology parks, service centres, (private) universities and high-schools, leisure
and wellness parks, residential areas of town-leaving families and much more were located
in a former rural environment. A new patchwork of “rurban” structures can be seen in many
Alpine areas. Even in some touristy locations a similar sprawl is to be observed. However,
this process of “post-suburbanisation” is not spread out all over the Alps. There are regions,
like the Austrian or German Alps, where this process is going on rapidly, whereas other
countries as ltaly or Switzerland are less subject to the stress of post-suburbanisation. Be-
sides, this process is rather selective, since it excludes ‘remote’ areas lacking not only infra-
structure, but also, and above all, inhabitants (PERLIK & BORSDORF 2006).

Within the Alpine area, where larger metropolises* are mostly missing, small and medium
sized towns are the cores of urbanisation and focal points of regional development proc-
esses. Unlike comparable towns outside the Alps, such towns took on essential supply func-
tions in the past due to topographical and climatic conditions. Today they are often strongly
linked with their neighbouring (sub- and periurban) municipalities and form units stretching
across several communities, the so called urban areas (PERLIK 2001).

The main trend concentrates on local centres and their fringes, i.e. their urban areas, within
the perimeter of the Alpine Convention®. The definition of local or small centres respectively
follows considerations of the ESPON project (OIR 2006), which works on a pan-European

4 Metropolitan areas comprising the core city with its periurban municipalities and post-suburban subcentres gen-
erally have about a million inhabitants and are orientated on a global level.

®The “Prospective Study” of the Alpine Space INTERREG IlIB Programme stressed the importance of investiga-
tions on the interrelation between those MEGAs (Metropolitan European Growth Areas) outside the Alps and the
urban centres within the Alps. Nevertheless it has been decided to concentrate the DIAMONT activities exclu-
sively on the Alpine Convention perimeter, among other reasons due to the limited capacities in the project to
collect and handle peri-Alpine data.
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level. Accordingly, in the framework of DIAMONT, “small centres” are defined as entities with
less than 20.000 inhabitants within a continuous built-up area, a typical urban architecture, a
good access to a wide array of networks and the proximity with specific functions, this means
by structural and functional characteristics.

On the one hand, the main trend deals with the different development paths of the local cen-
tres and their fringes. Their past and recent developments are dependent from the natural
conditions, their historic background, the characteristics of their labour market and last but
not least from their surroundings. Some gain in importance as they are able to develop su-
pra-regional functions (e.g. for international tourism or other new specialisations) or are em-
bedded in bigger and expanding urban areas (dynamic development types). Others, mainly
small towns, which are relatively isolated in low populated regions (e.g. Digne-les-Bains in
France), still fulfil traditional supply functions. They may keep their functional significance but
cannot compete with more important towns to fulfil other functions (e.g. high education). A
third group is characterised by the decline of former key economic sectors which got mean-
ingless in the national or global market. This group can be divided in either regions with no
positive impulses at all or those with innovative initiatives as “starting points” for slowing or
even turning the decline (cp. Fig. II-8).

Dynamic developing types Stagnating and losing developing types

Small centres which are
maintaining their (traditional)
central functions because they are
relatively isolated in sparsely
populated (rural) regions away
from other competitive centres.
Functional relations with
surrounding villages are less
intense than in dynamic urban
areas.

Impulses for further concentration
processes and growing of the local
centre are limited, because there
are almost no more benefits to be
gained, e.g. for the labour market
and the socio-cultural sphere.
Nevertheless there still remains

Urban areas which suffer from a decline of key economic sectors
(e.g. by decline of old industries), which got meaningless in the
supra-regional, national or global market. The core towns are
subsequently losing traditional central functions, economic and
social importance and thereby their attracting power for the
surrounding towns and villages.

Do

Q@Q

q

Local centres and their fringes which are developing supra-regional
strategic functions (also for tourism or by innovative input from outside) and
therefore are growing in or at least preserving their importance.

The functional relationships of the town and the periurban towns and
suburban areas are intensive and sometimes also shifting.

@
o<

Small (and medium sized) towns losing
traditional functions and getting sub-
urban or periurban character since they
are included in bigger and growing
urban areas and cannot compete any
more with centralized functions taken
over by the core town.

These towns maintain or even extend
their residence function. In the core
town economic and socio-cultural
functions are strengthened.

Small (and medium sized) towns
forming part of an urban area with
a previously powerful core town,
where former high-standing
central functions move to the
outskirts (suburban or periurban
towns or communities). The whole
urban area is still developing in a
dynamic form but the outskirts get
more economic and social profit
than the core town.

certain movement from the rural
area to the town because,
amongst other factors, the real
estate market is not very dynamic.
Local centres of this type and their
whole urban areas are
characterised by a rather stable
development.

The decline of the core town
drags the surrounding small
towns along to decline. In the
whole urban area there are no
positive impulses for stopping
the decline.

Even if the urban area as such
suffers decline, there are single
cells with “starting points” for a
more positive development (e.g.
by innovative initiatives or
experiments). Presently they
cannot compensate the
declining trend of the urban
area as such, but they offer
certain potentials for the future.

Legend
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Fig. 11-8:

Development trends of urban areas

On the other hand, the main trend treats the functional relations between the local centres
and their fringes as well as within these areas. The special (mostly linear) structure of the
urban fabric in Alpine valleys and the scarcity of land available for development would re-
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quire a fruitful co-operation between the Alpine municipalities to realise a wise spatial division
of regional functions and services. This could reduce existing (social, ecological and eco-
nomic) problems, avoiding harmful developments and fostering a sustainable development.
In contrast, competition between the core cities and their emerging fringes or within these
(suburban, peri-urban and post-suburban) areas results in an ineffective use of financial re-
sources for investments and infrastructure, an impairment of natural resources (soil sealing,
air pollution, loss of landscape aesthetics and natural habitats, etc.) or an increase of traffic
(by commuters and for daily life needs) which may cause additional environmental impacts
and changes of social structure and life quality.

Special situation in the Alps:

Even if urbanisation processes in the Alps form part of an Europe-wide urbanisation trend,
there are some differences which make Alpine regions to a place with a particular form of
urbanisation. Historical development led the Alps to thin settled regions, compared to urban
areas outside the Alps (and to dense settled regions compared with other mountain ranges).
Small population densities stand for generally low potential for urbanity and interactions be-
tween actors. The historic development of labour recently leads towards a specialisation
which makes the Alps more a place of residence and recreation than of worldwide creation of
goods or non-tourist services.

Last but not least the scarcity of sites for construction already mentioned above results in
special conditions of competition and co-operation.

Important fields of indication:

Identification of local centres and their fringes:

e Which are the core towns and their respective urban areas to be observed in the frame-
work of DIAMONT?

The indicator-based delimitation of urban areas strongly refers to the work of PERLIK (2001)
on urban areas in the Alpine space. He aimed at cross-boarder comparability and complete-
ness. Existing national definitions of agglomerations or urban areas could not be used, as
they differ to a large extent and have not been developed regarding the specifics of the Al-
pine space. Thus it was necessary to use an own method of delineating the urban areas,
which could be based on only a few indicators. The French method of CNRS and EQUIPE
P.A.R.l.S. (1996 cit. in PERLIK 2001: 68) complied with the necessities, as it allowed to only
use the indicators ‘Resident population’ and ‘Commuter relations’.

For the Alpine space, a two-step procedure based on this French method was conducted. It
is only based on functional aspects and does not consider settlement structures. The basic
unit of the delineation are municipalities (LAU2).

1. Definition of core cities of urban areas: core cities were defined as towns above a
threshold of 10.000 inhabitants respectively above 5.000 jobs.

2. Delineation of the urban areas of the core cities:

a. The inner periurban zone comprises municipalities, where the percent-
age of out-commuters to the core city exceeds a threshold of 30%. Mu-
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nicipalities defined as core cities according to 1) but having more than
30% of out-commuters to a neighbouring larger town are also treated as
periurban municipalities.

b. All municipalities, whose out-commuting rate to the core city and the in-
ner periurban belt exceeds 30%, are part of the outer periurban zone.
Next, all municipalities are added, whose out-commuting rate is split to
two or more core cities with adjacent urban areas. These urban areas
form the so called polycentric periurban zones.

Towns without periurban municipalities are treated as discrete urban areas. Two adjacent
core cities are treated as one urban area, whereas the political centre is treated as core city
of this urban area.

Problems of delineating urban areas arose in particular at the edge of the Alpine space,
where Alpine municipalities are part of the catchments of metropolitan areas such as Munich,
Turin, Milan, where different functional spatial units widely overlap. Nevertheless, approxi-
mately 190 urban areas have been delineated within the Alpine space (cp. Fig. 11-9).

Miinghen

g N :

SR I PTONSE ’ .

g vﬁw@‘ L3 i 0830 b g AR

() S ST ST s ]
ot

NERS B
PG B g
s gl S K T2
ﬁ;‘}.ﬁw :.F\_M Aﬂ,r{?’" qﬁif# Sl N
e, %07 S, ori iR, Wl /]
e TR /
100 km

i
En

W,
/ *)/ I Y 5
o : : s
r .‘ < @ rzignano
fis S
6‘! ‘E s

Kemstadt einer Urbanisationszone / Pole urbain d'une aire urbaine / Polo urbano di una area urbana /
Osrednje mesto obmodja urbanizacije

Nebenzentrum einer Urbanisationszone / Centre périurbain d'une aire urbaine / Centro minore di una area urbana /
Stransko jedro obmotja urbanizacije

Gemeinden einer Urbanisationszone mit Kemstadt im Alpenraum /
Communes d'une aire urbaine, pole urbain en arc alpin /

Comuni di una area urbana con polo urbano nell'area alpina /

Obéine urbanizacijskega obmotja z osrednjim mestom v alpskem prostoru

Perialpine Anteile einer Urbanisationszone mit Kernstadt im Alpenraum (nicht gemeindegetrenn) /
Parties périalpines d'une aire urbaine, pole urbain en arc alpin (non subdivisées en communes) /
Parti perialpine di una area urbana (non suddivise in comuni) /

Obalpski prostor urbanizacijskega obmodja (brez delitve po obginah)

Gemeinden einer Urbanisationszone mit psnalpmer Ker_nst;dll

Communes dune aire urbaine, pole urbain en zone périalpine /

Comuni di una area urbana con polo urbano perialpino /

Obeine nekega urbanizacijskega obmotja z osrednjim mestom v obalpskem prostoru

Perialpine Anteile einer Urbanisationszone mit perialpiner Kemstadt (nicht gemeindegetrennt) /

Parties périalpines d'une aire urbaine, pole urbain en zone périalpine (non subdivisées en communes)

il

B

e
nchiip) .

& %’({\"\ ‘i?'av
ol 1S
g

1

Menton/

Ventimiglia Parti perialpine di una area urbana con polo urbano perialpino( non suddivise in comuni) / y

Obalpski deli nekega urbanizacijskega obmogja  osrednjim mestom v obalpskem prostoru (brez delitve po obginah)
i / Communes d'espace & dominante rurale /

Grassel ot
Comuni esteni alle aree urbane / Obine izven urbanizacijskih obmog

ann
Antibes

&}

Fig. 11-9: Delineation of urban areas within the Alpine Region (PERLIK 2001)
Characterisation of the development of local centres and their fringes:

¢ How can the dynamic development type be distinguished from the stagnating and losing
development type?

e Which are the specific structural and functional characteristics of the urbanisation proc-
esses?

e Which are important preconditions for a dynamic development?
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Co-operation and competition:

e Which are the mutual dependencies between the respective core towns and their sur-
roundings?

Impacts of urbanisation:

e Does the urban area suffer ecological impairments or damages?

e Does the urbanisation process go along with an impairment of human health?

e Does the development foster sustainable social structures (e.g. equal access to goods
and services, equal participation in the labour market)?

¢ Does the division of regional functions foster sustainability?

222 Marginalisation of rural areas

Rural areas in the Alps currently develop in very different ways. In the catchments of urban
regions and agglomerations some of them are undergoing suburbanisation processes. Oth-
ers do capitalise on touristy development. Today, an easy and pithy differentiation between
urban and rural areas is not possible any more (SCHULER et al. 2004). The main trend “Mar-
ginalisation of rural areas” focuses only on such rural areas which are not comprised neither
in suburbanisation processes nor in touristy development.

The peripheral rural areas are characterised by activities related to the primary sector, but in
the same time by an abandonment of traditional agriculture resulting in notable landscape
changes (CONTI & FAGARAZzzI n.d.). Other characteristics are the low population density as
well as population decline and aging due to emigration of young people. Lacking touristy po-
tentials, difficult accessibility or simply political decisions cause that tourism is no suitable
alternative for fostering economic development. In general the peripheral rural areas are
poorly integrated into economic, social and political processes.

Nevertheless, these unfavourable conditions create new opportunities and rural areas can
play a role in the coming knowledge-based economy. Structural changes and modern com-
munication technologies such as the new and developing technologies of telework create
new economic and social perspectives (VIRKKALA 2006 and “Periphera project”’). The aban-
donment of agriculture is also the chance of developing and expanding more natural habitats
and new wilderness (CONTI & FAGARAZZI n.d.).

Special situation in the Alps:

Even if marginalisation of peripheral areas is occurring in the whole Europe and similar fac-
tors are steering these processes, in the Alps marginalisation happens upon special spatial
and natural conditions. Due to the topographic situation, areas situated on mountain slopes
or in side valleys can suffer bad accessibility and can spatially get caught in isolation, al-
though their geographical distance to neighbouring agglomerations is not so high. As tradi-
tional agriculture is very often an important economic pillar for the rural economy, the com-
petitiveness of agriculture (on the local, regional, national or even global scale) can be deci-
sive for the economic and social surviving of the rural municipalities. The Alpine-typical natu-
ral conditions as steep slopes and short vegetation periods can complicate agricultural use,
nevertheless, these premises may not always be disadvantageous (cp. Section 11:2.2.4).
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223 Congestion of transport system

Contrary to the objectives of the 6th Environmental Action Programme of the EU, the devel-
opment of transport volumes and capacities is often regarded as a backbone of economic
growth within Europe. As transport costs of road transport are only partly internalised and the
rail transport tends to be remarkably slower due to differing technical systems, the growth of
freight transport mainly occurs on the road system.

Also individual mobility is increasing. Recent trends show e.g. tendencies to shorter but more
frequent vacations in destinations far away, which result in larger distances travelled. About
60% of passenger-km are already travelled for leisure purposes, mostly by car (HAUBNER
2003).

Due to the position in the centre of Europe, these developments also affect the Alps to a
large extent. So a significant transport growth is expected for the Alpine region, e.g. up to
70% in freight transport and up to 80% in passenger transport to the year 2030 (Business as
usual scenario of the study Environmentally Sustainable Transport (BMUJF n.d.)). Inner-
Alpine traffic, tourism and transit transport will all contribute to these increments which will
mainly account for road transport. As road traffic infrastructures are well developed espe-
cially on the transit corridors, the different types of traffic overlap on these parts of the road
network. As a consequence, population and environment in these regions suffer strongly
from the impacts caused by the high traffic densities.

The main trend “Congestion of Transport System” focuses on those municipalities or regions
being the most influenced ones by presently high or increasing traffic loads. These can be
municipalities or regions along or in the vicinity of important transit routes or passes, or those
being strongly affected by touristy traffic or commuter traffic. To identify them, the proposed
indicators do not describe only the development of passenger and freight transport on the
Alpine transport network but also its possible impacts on the environment (especially noise
and air pollution), economy (establishment of enterprises along the corridors) and society. It
is obvious that some municipalities or regions benefit from their function as important trans-
port corridors. Their excellent accessibility causes population growth and enhances the es-
tablishment of big enterprises having positive impacts on the local or regional economic de-
velopment (for instance concerning the labour market, and the provision of private and public
services). Others are isolated from these benefits and only suffer the negative effects as for
example the loss of environmental quality and attractiveness for leisure and tourism.

Special situation in the Alps:

Municipalities and regions being strongly influenced by traffic and its impacts exist within and
outside the Alps. Likewise within and outside the Alps these impacts can have positive or
negative effects on their development (considering environmental, economic and social con-
ditions). The special situation in the Alps is characterised by

e high concentration of traffic on a few corridors due to the topographic situation and the
limited area for permanent infrastructure and settlement,

o the special conditions of pollutant dispersal and noise propagation in mountainous areas
which differ strongly from the lowlands.
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Important fields of indication:

Infrastructure conditions:

e Do the infrastructure characteristics (e.g. type of road, course of road, transit corridors
within or in the direct vicinity of settlements) imply a strong influence of traffic on the mu-
nicipality or region?

Traffic loads:

e Are the roads and railways in the area of the municipality or region heavily loaded by traf-
fic?

e Does the respective modal split enhance the risk of negative impacts on the environment
and human health?

Impacts on the environment and human health:

e Is the municipality or region affected by air pollution and noise?
e Is the landscape scenery damaged by road and rail infrastructure?

Economic and social impacts:

e Does the municipality or region benefit from traffic (population growth, labour market,
GDP, private and public service provision)?

224 Innovation and competitiveness

This main trend focuses on the overall development of old and new economic sectors (ex-
cept tourism) in the Alps, its dependence on social, environmental, technical, infrastructure
and political conditions in the regional and national context, and on the question, to which
extent the Alps develop to a more self-sustaining economic area.

¢ Modernisation of agriculture in favoured areas:

In some valleys and basins the Alpine agriculture meets favourable conditions of production
similar to those outside the Alps. To remain competitive with extra-Alpine regions and food
production in a globalised world, Alpine agriculture needs to be modernised. This modernisa-
tion may occur in different pathways. One option is the process of intensification, which is
characterised by capitalisation and mechanisation of the production with a rising level of spe-
cialisation, increased input (e.g. of fertilizers), adoption of new agricultural technologies, high
employment of capital, very often a decrease of employment and an enlargement of the pro-
duction capacity. The other possibility is the production of high quality products which
achieve higher market prices than mass products. Strategies include the production and la-
belling of organic products, labelling the origin of products, or focussing on niche products.

Special situation in the Alps:

In mountainous areas natural conditions for agriculture generally differ from flatlands in most
locations. Farmers have to deal with varying conditions for growth sometimes changing from
plot to plot (slopes of different steepness, different expositions, different soils, different eleva-
tions, etc.). These premises are not always disadvantageous, e.g. some cultures like wine-
growing benefit from these conditions and in some valleys the naturally given factors are as
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favourable as in flatlands. Still some conditions, such as slopes which are not easy accessi-
ble and not suitable for mechanised cultivation pose a clear disadvantage.

Another important difference to flatlands is that Alpine agriculture in favoured areas — mainly
valley bottoms and basins — has to face a strong spatial competition with other land uses,
especially with infrastructure, housing, industry and trade.

Concerning its environmental, economic and social impacts, modern agriculture in the Alps
does not differ from extra-Alpine agriculture in principle, apart from minor regional character-
istics (e.g. higher share of organic farming).

Important fields of indication:

Characteristics of modern agriculture:

e Are there common characteristics of modernised agriculture (e.g. full- or part-time farm-
ing, multifunctionality, necessary inputs)?
e Where is modern agriculture in the Alps located?

Economic importance of agriculture:

¢ Which importance does agriculture have for the municipal labour market?
e Are the modern farms profitable in economic terms?

Impacts of modernised agriculture:

¢ Do the municipalities, where modernised agriculture is establishing, suffer ecological dis-
advantages e.g. due to high water consumption by agriculture, worsening conditions for
drinking water supply, losing biological diversity?

e Does the modernisation of agriculture also support social modernisation processes such
as a higher participation of women on the management of the farms, a better professional
training of the farmers or a higher part of younger farm holders?

¢ Increasing importance of innovative technologies

Historically, industry played a prominent role in the economic development of the Alps. Dur-
ing the 19th and 20th century nearly all large and easily accessible longitudinal valleys in the
Alps have been industrially developed. Despite this tradition, in the 1980ies and 90ies, many
industrial locations which were branches of industries located in non-Alpine agglomerations,
have been closed down due to competition reasons (BATzING 1998). Former advantages (like
labour surplus, direct access to hydropower and mineral resources) are no decisive location
factors for modern enterprises any more. Regardless of these changes, trade and industry
remained an important and often underestimated part of the Alpine economy. Furthermore,
developing local innovation centres or higher education facilities today is often seen as a
means to foster development in Alpine urban regions. Due to this economic importance, cri-
ses in industrial development have serious consequences for the economic stability of Alpine
regions.

Otherwise there also exist new perspectives for entrepreneurial evolution. Thanks to an in-
creasing independence of modern enterprises from distances and material transport also
relatively remote locations can gain attractiveness (VIRKKALA 2006) e.g. for consulting and
service enterprises as much as highly specialised component suppliers. Moreover, small-
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and medium-sized enterprises are often more flexible and competitive than larger ones if
they use chances of networking and modern telecommunication (BATzING 1998, CIPRA
2006). Developing these perspectives primarily depends on the innovative potential in the
Alpine regions, and on the capacity of Alpine firms to catch new development opportunities in
line with global market orientations.

Special situation in the Alps:

The globalising economy and the changing markets set the general conditions for enterprises
within and outside the Alpine space. For Alpine industries, the dependencies on non-Alpine
enterprises are said to be growing due to regional and international labour division and a
demand concentrating on few Alpine key resources (tourism, transit, etc.). Nevertheless, the
following specifics can foster innovation and innovative capacities in the Alpine space:

¢ the specific natural and topographic conditions require innovation e.g. in the field of engi-
neering sciences (construction of tunnels, utilisation of water power, prevention of natural
hazards as floodings etc.),

e specific resources (e.g. wood species, materials) require specific working techniques,

e changes of environmental conditions as climate occur earlier and to a larger extent, so
there is a higher need of developing innovative strategies to adopt to the changing situa-
tion.

225 Tourism: towards the Alpine experience

The Alps are (behind the Mediterranean coasts) the second most favoured tourist destination
in Europe considering tourism arrivals and overnight stays. Although the economic impor-
tance of tourism in the Alps is sometimes overestimated, it is a key branch for many Alpine
areas, as tourism intensity is considered medium for app. 40% and high for app. 20% of the
Alpine municipalities (EEA 2003). About 10% of the Alpine municipalities are economically
monostructured (BATzING 2003). Based on good natural and infrastructure conditions (i.e.
concerning sufficient snow cover), here tourism dominates the whole local or regional econ-
omy.

In recent years, tourism demands and travel patterns are changing. Tourists are travelling
more often, for shorter stays and further from home and are often looking for destinations
offering manifold opportunities and amenities (EEA 2003). These changing demands and the
growing mobility put high pressure on the tourism sector in the Alps. Both, competition on the
international as much as on the inner-Alpine level contribute to this pressure.

These developments can result in different effects and adaptation strategies respectively. In
some former intensively developed tourism destination, which cannot compete, existing tour-
ism infrastructures are abandoned. Other tourist destinations are developing strategies of a
moderate non-mainstream tourism, specialising on providing high quality tourism or eco-
tourism in decentralised locations.

This main trend however concentrates on tourism destinations, where processes of concen-
tration and intensification of tourism supply are occurring. Joined skiing areas, diverse events
and concerted marketing strategies are only some means to face the regional competition
and to enable tourism locations to follow the permanently changing and fastidious tourist and
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leisure demands. This may positively affect economic investment power and induce higher
utilization rates. But it also leads to serious disadvantages such as ecological and social im-
pacts, as (over-) development tends to overstrain the existing structures and the financial
resources of those communities, often resulting in a significant public debt.

Special situation in the Alps:

Changes in the touristy demand behaviour and the growing international competition of a
globalising tourism sector affect both Alpine and non-Alpine tourism destinations. On the one
hand, the Alps — in contrast to non-Alpine destinations — are outstanding, as the natural and
topographic conditions facilitate a specific manifold of tourism and recreational (outdoor) ac-
tivities making them an attractive tourism destination both in winter and summer season. On
the other hand, some Alpine destinations are faced with the problem of seasonality, because
they have only one or two seasons, resulting in insufficient utilization rates of the hotel indus-
try. At the same time, the Alps are often described as a region highly sensitive against eco-
logical impacts.

2.2.6 Impacts of climate change

Climate change is already happening. Observations show a global warming, the snow and
ice cover decreased during the 20" century, precipitation — like temperature — increased, but
the changes varied regionally. While global warming in the last 100 years amounts in the
mean 0,8°C, in the northern part of the Alps mean temperature increased in the last 30 years
up to 1,6°C. Even more important is the seasonal shift of precipitation and the expected in-
crease of extreme meteorological events (SEILER 2006 and REMO?).

This main trend on "Climate Change" focuses on the possible impacts of climate change to
men and Alpine cryo-, hydro- and biosphere. That means, not the often discussed details of
the predicted changes of temperature and precipitation regime are of main interest, but the
ecological, economic and partly also the social consequences of these changes.

A higher frequency and intensity of extreme meteorological events will increase natural haz-
ards with strong impacts e.g. on the economy. The less obvious, long-term but lagging
changes of natural conditions may influence the economy in an even more serious way. For
example a shift in the snow-line, shorter periods of snow cover, melting glaciers and a declin-
ing stability of soils due to changes in the permafrost have serious implications for winter
tourism. Drier conditions especially in summer would undermine energy and water supplies
as well as agriculture and forestry. A shift of the permafrost-line would make some ground
less firm and lead to difficulties for existing transport infrastructure, tourism areas and settle-
ments.

The need for the development of several adaptation strategies for different public and private
sectors (agriculture, forestry, land use planning, infrastructure etc.) and economic branches
(tourism, energy supply, water supply and distribution etc.) is obvious.

Special situation in the Alps:

The intricate topography of mountain environments complicates weather patterns and con-
fuses climate models, making it more difficult to project the specific impacts of climate
change on these regions. Nevertheless, it is clear that climate change will add to the current

35



DIAMONT: WP7 .

Work package Report - Section |l bosch & partner

stress factors on the Alps and its impacts will partly differ from those outside the Alps due to
the specific conditions of Alpine environment and economy®.

2.2.7 Increasing generation of energy from renewable sources

For meeting the objectives of international climate policies as fixed in the Kyoto Protocol, the
tapping of the full potential of all renewable energy sources will be required. In the face of the
EU member states failing to meet their 2010 national goals for renewable energy production
as laid down in Directive 2001/77/EC, experts expect that political support for renewable en-
ergy sources is likely to increase rather than diminish after an assessment of national renew-
able energy policies in view of the 2020 goals in 2007 (EC 2005b, LAUBER 2005).

From a technological perspective and considering global price increases for fossil fuels, the
difference between generation costs and market value of renewable energy is predicted to
approach 0 ct/kWh around the year 2020 (NITSCH et al. 2005). Reaching this break-even
point would imply a huge future economic potential for energy production from renewable
sources in the Alps. The lessons of recent hot summers with nuclear power plants having to
reduce their capability due to cooling water limitations have furthermore illustrated the limited
capacity of nuclear power as permanently available energy source and once again stressed
the need to develop a strong power supply base from renewable energy sources.

The controversial discussion about the extension or construction of hydropower plants has
gained a new momentum in recent times. The uncertainties of the liberalisation of the Euro-
pean energy market (BATZING 2003) seem at least partly overcome and there is a growing
interest in increasing the installed capacities of hydropower plants.

Special situation in the Alps:

Due to their geographical position in the centre of Europe, the Alps are of great importance
for power generation, transmission and the trading of electric energy. The Alps are also
unique in their considerable share of energy generated from regenerative sources. This is
mainly a result of the ample supply of water and the topographic situation, which offer ideal
preconditions for an extensive generation of hydropower. On a global scale, the Alps feature
one of the most extensive networks of hydro-power plants, power supply lines and power
consumers, both commercial and private, of all mountain regions.

Nowadays, hydropower contributes some 55% to 70% to the overall electricity generation in
some Alpine States such as Austria (EC 2001d) and Switzerland (BFE 2006). It is not only
the amount but also the “quality” which makes hydropower a valuable resource in the Alps:
Due to their topography, the Alps offer the opportunity to produce expensive surge current in
pump storage power plants and to provide it to the European energy market. In the future

® REMO (regional scale model on climate change), recently developed by the German Umweltbundesamt and the
Max Planck Institute for Meteorology, provides detailed data on future climate changes also in the Alps (includ-
ing all Alpine countries). Based on the simulation a temperature increase in winter of more than 4°C until 2100
has been predicted in comparison to the time period between 1961 and 1990.
http://www.umweltbundesamt.de/uba-info-presse/hintergrund/Klimaaenderungsworkshop.pdf (loaded:
07.07.2006)
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context of a substantial trend towards using renewable energy sources across Europe, the
Alpine pump storage power plants might serve as crucial storage facilities for wind and solar
power, thus providing a constant supply of renewable energy for Western and Central
Europe (ERLACHER 2005 and POLDERVAART 2005). Due to the current Alpine precipitation
regime, river power plants have limited power generation potential during winter months,
which on the other hand are the months with the highest power demand. Climate research
however suggests that the Alpine precipitation regime is likely to produce more wintertime
run-off in the process of climate change, as more precipitation is predicted to fall as rain and
will no longer be held back in glaciers and snowfields. This trend would increase the power
generation potential of river power plants and thus their competitiveness in the energy mar-
ket.

Although hydropower is a clean energy in terms of GHG and air pollutant emission, its eco-
logical impact on landscape, water balance and biodiversity needs to be borne in mind.

Compared to hydropower, other forms of energy generation from renewable sources play a
minor role in the Alps. Yet, there is a relevant potential for the use of decentralised energy
sources such as biomass, geothermic, wind or solar energy.

Important fields of indication:

Characteristics of renewable energy generation in the Alps:

e Is the increasing generation of renewable energies a significant trend in the Alpine re-
gion?

e How are capacities for the generation of renewable energy distributed across the Alps?

e What is the modal split between renewable energy sources and are there regional differ-
ences?

e How does the generation of renewable energies modify the Alpine landscape?

Socio-economic characteristics:

e How relevant is the Alpine renewable energy sector in terms of employment and eco-
nomic development? Does the increasing demand for biomass residue open up new op-
portunities in the forest sector?

e How are revenues distributed?

Impacts of renewable energy generation on the Alpine environment:

e |s there a trend towards reducing the negative effects of hydropower on landscapes,
habitats and species?

e To what extent do wind turbines and photovoltaic installations change the Alpine scen-
ery?

e What further ecological impacts are related to the generation of renewable energy?

2.3 Main trend to be studied in detail

During the final discussion of WP6 results in March 2006, the main trend “Local centres and
fringes between competition and co-operation - Steering towards sustainability” had been
selected to be studied with more detail in the subsequent work packages. The preliminary
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version on the formulation of the main trend has been provided by the Austrian Leadpartner
in June 2006. Based on this version the indicator work was strongly focussed on this main
trend (cp. Fig. 1I-8 and Section 1l11:5.1). Additionally, three other main trends were selected to
discuss and provide indicator ideas for:

1. Congestion of transport system (cp. Section 11:2.2.3 and Section I1I:5.2),

2. Innovation and Competitiveness - Modernisation of agriculture in favoured areas (cp.
Section 11:2.2.4 and Section 111:5.3),

3. Increasing generation of energy from renewable sources (cp. Section 1:2.2.7 and
Section I11:5.4).
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Alps’. For this reason the ecological, social and economic pillar need a sufficient differentia-
tion to clarify their respective contents. Within the methodological concept of WP7, the so-
called “dimensions” take this function of further differentiating the three pillars of sustainabil-

ity.

In contrast to the main trends and phenomena (cp. Section II:4), the “dimensions” them-
selves are not subject of indication. They solely act as structuring elements in order to orient
the formulation of phenomena and the selection and development of indicators towards a
broad spectrum of aspects to be considered under the umbrella of sustainable development
(cp Fig. 11-10).

Pillar of
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Environment

Structure

Water exchange
¥

Dimension
Energy balance Aesthetics

Matter exchange Human Health
Production Innovation,
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and consumption technology and
Labour

Public services
and security

Social
participation and
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performance and
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Public and
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Fig. lI-10: Dimensions in the DIAMONT concept

" The concept of sustainable development aims at fairness within and between the generations and is therefore
an interrelated system of different domains which can be summarised in three pillars: economy, environment
and society (OECD 2004 cited in BAK BASEL EcoNomics 2005).
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In accordance with the DIAMONT partners, the structure sticks to the original three-pillar-
concept of sustainability. Cultural aspects are assigned to the social pillar, consciously leav-
ing aside the insight that culture is often interpreted to play an important role for the imple-
mentation of sustainable development. Sometimes this is reflected by the definition of a
fourth cultural pillar of sustainability, encompassing the fields of governance (governance
structures and processes) and administration (cp. e. g. HAWKES 2001, but cp. also discussion
in Section 11:3.3 based on the results of WP5).

The definition of contents of the pillars of sustainability already has been undertaken in a
number of different projects, which serve as a basis for the definition of dimensions in the
current context. Tab. 1l-4 presents an overview of the assignment and contains some key-
words for a better understanding of the dimensions. The following chapters will give a more
detailed insight into the definition of the dimensions.

It should be mentioned that a straightforward assignment of certain dimensions to one single
pillar is hardly possible and allocations might be disputable, as dimensions can encompass
aspects of the social as much as of the economic pillar. This refers e. g. to the dimensions of
“population” or “labour”, which one could assign to both pillars named.

Tab. ll-4: Dimensions and respective keywords

Dimension Dimension

Keywords - examples Keywords - examples

Environment

Structure Distribution of ecosystems and Water ex- Change of water regime: precipi-
landscape elements change tation regime, snow cover, melt-

o Distribution of habitats ing water, development of gla-
e Fragmentation of ecosystems and ciers
habitats ¢ Change of flooding area, flooding
« (Intrinsic) structure of ecosystems | [l RIS e Emission and immission of radia-
Structure of soils, soil sealing ance tion

e Emission and immission of noise
e Change of temperature regime

Species ¢ Change of species composition Aesthetics ¢ Alpine scenery
e Species biodiversity e Landscape biodiversity

Matter ex- e Emission and immission of air RUINERMEEIGEE o  Impairment of human health by
change pollutants air pollution

e Emission and immission of water ¢ Impairment of human health by
pollutants water pollution
e Emission and immission of soil ¢ Impairment of human health by

pollutants noise

Investment
e Subsidies
e Social welfare
e Taxes

e Insurances

e Prices and costs, inflation, in-
debtedness

e Credits, saving and interests

Value added

e Relevance of the economic sec-
tors and branches

o Competitiveness

e Structure of enterprises (number
and size)

e Provision of infrastructure (build-

ings, transport infrastructure etc.)

40



DIAMONT: WP7

Work package Report - Section |l

bosch & partner

Dimension |Keywords - examples Dimension |Keywords - examples
Economic « public utilities like electricity, natu- | {Labour e Demand and supply of working
perfc_)rmance ral gas, coal delivery, water sup- places
and infrastruc- ply, sewers, radio and television e Jobs in the different economic
t_ure (continua- bandwidth allocation, cable tele- sectors
tion) vision service, etc.) ¢ Employment and unemployment
Production and Consumption of material and Innovation, * Science
consumption resources technology and | , Technical progress
Buying / spending power information e Research by enterprises
Consumption of energy e Access to communication, com-
Waste management munication infrastructure
Transport performance ¢ Innovative potential, activities and
obstructions

Society / Culture

Population Spatial distribution of population Public services | « Services provided to the citizens
Seasonal distribution of popula- and security (by the public sector or the pri-
tion vate sector): access to education,
Increase and decrease of popula- health care, (public) transport, in-
tion (migration and birth and mor- formation,
tality rates) e Personal safety (accidents, delin-
Age pyramid quency)

o Safety against (natural) disasters

Social equity Good social relations, social co- Social partici- | « Democratic participation

and family hesion pation and e Social self-organising
Equity of gender, migrants, freedom o Solidarity
handicapped people, ethnic mi- e Freedom and choice of action
norities
Childcare

Income and Access to basic material for good | |Culture ¢ Maintenance of cultural tradition

wealth life: nutrition, shelter e Cultural identity
Personal income (sources)

3.1 Environmental pillar

Several principles for structuring the environmental pillar are already in use for the purposes
of environmental or sustainability reports and indicator systems. Three of these principles
shall be highlighted because they are often used:

e using the environmental media (such as air, atmosphere, water, soil, fauna and flora,
landscape) as an underlying structure (e.g. BUWAL 2002, EEA 2005, GOVERNMENT OF
THE REPUBLIC OF SLOVENIA 2002, StaBa & UBA 2002, UNCSD?®) facilitating a comprehen-
sive presentation of the state and development of the single media;

e structuring according to environmental problems such as air pollution, ozone depletion,
water pollution, climate change, chemicals , waste, and soil degradation (e.g. EEA 2001,
EEA 2003);

e finally a more innovative and integrative approach, carried out in the framework of the
“Millennium Assessment — Constituents of well-being” (Millennium Assessment 2005a
and b), which is trying to allocate causes and effects to the following “ecosystem ser-
vices”:

- Supporting (nutrient cycling, soil formation, primary production, etc.),
- provisioning (food, fresh water, wood and fiber, fuel, etc.),
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regulating (climate regulation, flood regulation, disease regulation, water purifica-
tion, etc.),
cultural (aesthetic, spiritual, educational, recreational, etc.).

All approaches being analysed have advantages and disadvantages. The media focussed
consideration of the ecological pillar fosters a simplified sectoral treatment of complex issues
detached from possibly interconnected causes and effects. Difficulties to use the “ecosystem
services” as structure of an indicator system in the context of DIAMONT arose from problems
in a straightforward assignment of observed (sub-)trends and their effects to one single eco-
system function. Rather commonly, changes in the environment e.g. changes of the land-
scape (increase of wooded areas) touch several ecosystem services (provisioning, regulat-
ing, cultural).

Checking different approaches for structuring the ecological pillar, it became evident that
overlapping and problems of assignment cannot be completely avoided. Therefore, an at-
tempt was undertaken to find an underlying structure facilitating a media spanning vista and
at the same time avoiding too many assignment problems. The approach bases on the idea
of the ecological balance of a region and different sub-balances (cp. Tab. 1I-4).

To evaluate to a certain extent, whether this structure was feasible and useful, the sub-
balances are confronted with the dimensions used in other projects and reports (cp. annex
1.1).

3.2 Economic pillar

Although only a rather limited selection of literature had been analysed for the field of econ-
omy, the impression arose that economic terminology is more standardised than terminology
used in the environmental sector (cp. Section 11:3.1). Even if some assignments are disput-
able, a set of five terms could be defined. Shortcomings of the proposed structure are e.g.
the scarce treatment of the field of entrepreneurship, which is only partly covered by the di-
mensions “Economic performance and infrastructure” or “Innovation, technology and infor-
mation”. The contents of the field of economic structure often are similar to those of the di-
mension “Economic performance and infrastructure” and thus were left aside.

Also a dimension “Economic stability” was consciously renounced, as this complex term of-
ten comprises all or a lot of objectives of the magic square of economic policy (price stability,
a high level of employment, balance of payments equilibrium, as well as steady and ade-
quate economic growth) and thus is not suitable for a differentiation of the economic pillar.

Annex 1.2 gives an overview of the terms found in literature and the assignment to DIA-
MONT dimensions defined.

3.3 Social pillar

As for the other pillars, a series of reports already differentiates the social pillar into various
aspects or dimensions. By grouping these aspects the following proposal was elaborated as
headlines of a structure for the social pillar.
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The dimensions:

e “Population”,

e “Social equity and family*,

e “Income and wealth”,

e “Public services and security”,

e ,Social participation and freedom®,

e “Culture” limited on considerations on cultural traditions and cultural identity.

As already mentioned in Section II:3 the DIAMONT partnership agreed to stick to the original
three-pillar-concept of sustainability leaving aside the often expressed interpretation that cul-
ture plays an important role for the implementation of sustainable development (e.g.
HAWKES 2001%). Not to conceptualise an independent cultural pillar is primarily caused by the
results of DIAMONT WP5 (BOEScH 2006) which stated that:

“in a time of sharply increasing influences of modernization and globalization proc-
esses in social, economic and also ecological matters, there is growing evidence of a
common development strategy of all relevant actors, whereas the original regional dif-
ferences (partly of cultural, historical and political causes, partly because of diverse
location qualities) are diminishing as decisive factors of regional development. [...]
This in turn is a clear signal to DIAMONT: For monitoring regional development in the
Alpine Convention context we must not spend to much efforts on indicators based in
traditional cultural differences, but more on indicators measuring sustainable progress
in a globalising world.” (DIAMONT, WP 5: 6-7). “In general, the cultural aspects that
were conventionally deeply intertwined with the Alps, won't play an important role in
regional policy” (DIAMONT, WP 5: 72).

Referring to a broad understanding of culture the term encompasses both action and struc-
ture. According to WP5 “culture” means “the attitudes, visions and behaviour of humans,
social groups, regional populations, even nations, etc. to handle their life, to shape their envi-
ronment, and to making sense of their very existence; but ‘culture’ means also the results of
such actions, manifest in (cultural) objects (i.e. artefacts)” (DIAMONT, WP 5: p 9). Following
this definition a lot of forms of cultural expression do furthermore manifest in other dimen-
sions considered in the DIAMONT indicator structure. Therefore the “cultural dimension”
within the social pillar has been limited on cultural traditions and cultural identities. Especially
the first mentioned are still going to play an important role in the tourism industry (DIAMONT,
WP 5: 72)°.

8 » The Fourth Pillar’ provides a clear definition of culture, analyses its function within the emerging new planning
paradigms and proposes practical measures for the integration of a cultural perspective into the public sphere.
Its key conclusion is that a whole-of-government cultural framework, operating in parallel with social, environ-
mental and economic frameworks, is essential for the achievement of a sustainable and healthy society.“ (HAw-
KES 2001)

% In other indicator systems the “cultural” dimension is considered only in a very limited form. For instance the key
indicators on sustainability of cities and Swiss cantons (Ernst Basler + Partner AG & novatlantis 2003) provide
only one indicator on culture namely the public expenditure for libraries, museums, galleries, theaters, concerts,
preservation of historical monuments, mass media, etc..
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Governance as well as administrative and institutional structures — also being part of a
broader concept of culture and having (partly!) strong influences on conceptualising instru-
ments and implementing measures for steering regional development — will be discussed in
the context of WP9.

The dimension of “Human health” has been included in the environmental pillar, even if this
categorisation is not completely consistent. Health related aspects are often discussed in the
social context because following the WHO definition human health has to be interpreted in a
broader sense: “Health is a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity”'®. Important aspects of the social well-being have
been included especially in the social dimensions of “Social equity and family“ and “Public
services and security”. Within the ecological pillar health aspects are limited on physical well-
being.

The dimensions of the social pillar also consider some — although not all — thematic aspects
presently being in discussion in the context of a declaration of ,Population and Culture® of the
Alpine Convention. The three thematic fields to be dealt with in the future Declaration have
been accorded during the VIII. Alpine Conference. They are described as “social awareness
and co-operation” (collective awareness, encompassing Alpine and extra-Alpine co-
operation), “cultural diversity” (encompassing material and immaterial cultural heritage, di-
versity of languages, artistic creativity) as well as “quality of life and equal opportunities” (en-
compassing settlement structures, basic supply, education, leisure activities, communication
and information, community life)'". Especially the third thematic field has been reflected in
DIAMONT.

Annex 1.3 provides a selective overview on different aspects of the social dimensions dis-
cussed and analysed in other documents on research and reporting.
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4

4.1

As a preliminary step for
selecting

Phenomena

Idea of the phenomena

indicators so-

Main trends

called phenomena have
been formulated. They
describe important pecu-
liarities and sub-trends
intertwined to form the
respective main trend. According to the entire structural concept, the phenomena are as-
signed to the dimensions and will focus the indicator selection and development. Further-
more, they play an important role for supporting the indicator interpretation. As the indicators
are formulated in a neutral way (e.g. population change) and can be also assigned to differ-
ent main trends, the phenomena clarify which specific indicator manifestations are character-
istic for the respective main trend (e.g. population growth is a typical phenomenon of strong
urbanisation processes, whereas population decrease characterises marginalisation proc-
esses, cp. also more detailed explanations in phenomena formulation in Section 111:1.2 and
Section 111:1.3).

Tab. II-5:

Environ-
ment

Economy

Society
Culture

Dimensions

Phenomena

Indicators

!

for analysing a broad
spectrum of different

thematic fields
within the pillars of
sustainability

Derivation of phenomena from literature studies - extract

11

for describing,
the important
characteristics

and sub-trends of

the main trend

!

to make the pheno-
mena measurable,
to analyse the
occurrence of the
main trend

Raumentwicklun
gsbericht 2005
(CH)

BOREK 2001 (AT)

Raumor St

ericht 2005 (DE) Spatial
D

in

Dx Dx

SDSS 2004 (SLO) |SEDS: Strategy
Spatial for the economic

of

Slovenia 2004

Slovenia 2006

Strategy of Slovenia 2001-

Phenomena / important trends

Agglomerations,
urban regions

Increasing importance of agglomerations
/metropolis

Growing together of city and suburb forming a
strong functional unit, development of urban
regions

Development of functional islands within
agglomerations

Separation of living, working and leisure

Expansion of urban regions

Dispersed growth of urban regions

Intensification of commuter connections
between core cities and suburbs

Decrease of relations within walking distance

Concentration of population in urban areas

Concentration of political decision and control in
agglomerations

Concentration of economic power in
agglomerations

Concentration of entrepreneurial decision and
control in metropolitans

Concentration of capital market oriented
decision and control in metropolitans

Generating technical and scientifical innovations
in metropolitans

Generating social and cultural innovations in
metropolitans

Gateway-Function: Access to people (options
for face-to-face-contacts, traffic relations) in
metropolitans

Gateway-Function: Access to market (trade fair
centres) in metropolitans

Concentration of jobs in agglomerations

Concentration of jobs in the tertiary sector in
agglomerations

Lower decline of persons employed in
metropolitan areas in comparison to rural and
other urban areas

High contribution of agglomerations to the entire
emissions
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The idea of formulating phenomena has been inspired by the “Syndrome Concept” (cp.
Section II:1.2.1 and Fig. 1I-3), where a similar approach for characterising the complex “Syn-
dromes” by “symptoms” has been chosen. The phenomena lists established for all main
trends result from literature studies (cp. Tab. lI-1), realised in the context of the identification
of the main trends (cp. Tab. 1I-5), and from the Delphi surveys of WP6 (cp. Tab. 1I-6).

Tab. ll-6:  Derivation of phenomena from the Delphi survey realised in WP6 (three rounds) -

extract
Urbanisation
Pillar of SD  |Dimension Phenomenon WP 6
results of results of contents of
the 1st round | the 2nd round| the 3rd round
Environment Structure Soil sealing in areas, where open spaces are already rare X
Environment Water exchange Loss of water absorbing capacity by soil sealing X
Environment Water exchange Loss of retention area and flooding area for rivers by infrastructural
development and soil sealing
Environment Structure Fragmentation of natural biotopes by construction X X
Environment Species Loss of species adapted to extensive non-fragmented areas
Environment Structure Loss of green corridors and open space
Environment Structure Loss of typical natural biotopes of Alpine valleys due to high (x)
competition of nature protection and agriculture with urban uses
Environment Structure Loss of fertile soils of Alpine valleys due to high competition of (x) X
agriculture with urban uses
Environment Matter exchange High contribution of agglomerations to the entire air emissions (x)
Economic performance |Expansion of urban regions X
and infrastructure
Economic performance |Expansion of areas used for settlements (especially one-familiy X
and infrastructure houses) and infrastructure in suburban areas
Economic performance |Expansion of areas used for settlements and infrastructure in (x)
and infrastructure suburban areas disproportionate to population growth
Economic performance |Coalescence of traditional villages into suburban areas X
and infrastructure
Economic performance |Usage of hazardous zones (like valleys slopes, flood expansion fields, X X
and infrastructure etc.) for construction
Economic performance |Development of high tech business parks (industrial and commercial X
and infrastructure areas, also combining of shopping and leisure activities) in urban
areas
Public and private Loss of buying power and income taxes in core cities in favour of the
financing suburban areas
Public and private High costs for construction due to increasing costs for safety and X
financing security standards
Public and private High real estate prices due to high competitiveness of land use
financing
Society / Culture |Population High part of the Alpine population living in towns X X
Society / Culture |Population High density of population in urban areas X
Society / Culture |Population Immigration of extra-Alpine population due to high attractiveness of X X
the Alpine agglomerations (e.g. due to their attractive landscape)
Society / Culture |Public services and Concentration of public and private service provision in X
security agglomerations
Society / Culture |Public services and Development of new services activities polarizing in cities peripheries X
security

x  Phenomenon identified by WP6
(x) Phenomenon identified by WP6 but with slightly modified formulation and / or
thematic focusing

The analyses of political and partly also of scientific documents dealing with problems of sus-
tainable regional development in the Alps as well as the special focus of WP 6 resulted in a
certain imbalance concerning the representation of the three pillars of sustainability. There-
fore a selective (experience-based) supplementation especially within the ecological pillar
was necessary.

Within WP7 we refrained from adding further phenomena which describe measurements and
actions taken. This is why some activity-oriented phenomena identified and discussed in
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WP6 have not been taken over in the phenomena lists. Further related activities will be taken
in the course of WP9.

During the work progress, the phenomena lists have been continuously updated in accor-
dance to new main trend re-formulations and their thematic focussing (cp. Fig. 1I-7).

As the main trends themselves are not exclusively specific for the Alps (cp. Section 11:2.2) the
phenomena are neither. Nevertheless, their individual occurrence and interconnections to
other phenomena express the characteristic and specific conditions in the Alps (cp. Section
[11:3.4.2).

4.2 Phenomena lists and results of weighting

The results of the above described steps (literature studies and interpretation of the results of
the Delphi survey) lead to comprehensive phenomena lists for all the identified main trends.
These lists are documented in annex 2.

To focus the work on indicator selection and development a prioritisation of the phenomena
has been conducted

e by weighting the phenomena according to their relevance for the Alps in the respective
country using five ranks (very high: 5, rather high: 4, rather low: 3, very low: 2, irrelevant:
1, no opinion: 0); this ranking was carried out by all project partners of DIAMONT (except
the Swiss one);

e by considering the ranking results of the third round of Delphi realised for only some se-
lected phenomena in WP6 (four ranks were defined: very high: 4, rather high: 3, rather
low: 2, very low: 1, no opinion: 0).

Interpreting the weighting results of the DIAMONT partners, the following problems arose:

¢ Not all partners carried out the weighting exclusively considering the phenomena of one
main trend at a time but considered the phenomena of all the main trends simultane-
ously.

e |t became obvious that some main trends had not been focussed sufficiently and were
including contradictory sub-trends; thus a well-defined weighting was not possible.

e The formulation of some phenomena provoked misunderstanding.

e The different partners weighted on different levels, some using generally higher, other
generally lower scores.

The overall weighting result is consciously not based on an average value of all scores to
respect the different conditions in the Alps. These can evoke significant differences in the
importance of certain phenomena from one country to the other. Furthermore the estimations
delivered by the different partners for their countries were not comparable as such. Whereas
the other partners delivered one result for one country, there were differing estimations on
the importance of the phenomena from the Italian side as two partners were participating and
EURAC delivered the estimations of several people.

In annex 2 the methods of interpreting as well as the weighting results are summarised.
These tables served as the basis for the further steps on indicator selection and development
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(cp. Fig. II-11). Due to the above mentioned problems or limitations concerning the interpre-
tation of the weighting results it has been decided,

¢ to use the weighting results only as an orientation for the selection of phenomena, and
e to continue the formulation and further focussing of the main trends.
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Urbanisation

Results of the 3rd round of Delphi (WP&)

Results of the weighting by DIAMONT partners (WP7)

Pillar of SD

Dimension Phenomenon Apprecia|Average |highest |ApprecialAverage |Highest Relevance Total
tion present (value |[tion future |Value for the Alps in your country
present present (future future AMGI UIBK EURAC UNCEM ifuplan CEMA-
(%) ) GREF
Structure Soil sealing in areas, where open spaces are already rare 1,0 50 37 - 3,0 5.0 177
VWater exchange Loss of water abgorbing capacity by soil sealing 2,0 40 33 3,0 3,0 5,0 203
Water exchange Loss of retention area and flooding area for rivers by infrastructural development and B2 2598 3B 74 33 388 40 50 40 20 40 40 230
soil sealing
Structure Fragmentation of natural biotopes by construction 4.0 a0 33 20 3.0 4.0 213
Species Loss of species adapted to extensive non-fragmented areas 3.0 40 30 3,0 - - 130
Structure Loss of gresn corridors and open space B2 298 33 79 33 3,98 40 40 33 3,0 3,0 5,0 223
Structure Loss of typical natural biotopes of Alpine valleys due to high competition of nature B2 2598 3B 74 33 388 20 40 40 30 30 40 200
protection and agriculture with urban uses
Structure Loss of fertile soils of Alpine valleys due to high competition of agriculture with urban =11) 286 333 (=51 258 363 40 40 37 40 3.0 a0 237
uses
Structure Layouts requlating space consurnption 53 277 317 77 32 383 5,0 - - - - 4.0 90
Matter exchange High cantribution of agglamerations ta the entire air ermissions 3.0 40 43 3.0 40 a0 23
Energy balance Emissions of noise 30 40 3z 3.0 3.0 20 187
Matter exchange Air pollution in agglomeration, especially in valleys and basins 3.0 40 43 3.0 1,0 50 203
Matter exchange Pollution of groundwater caused by insufficient technical infrastructures and 40 a0 33 20 20 40 183
increasing trafic
Matter exchange Pollution of rivers by insufficient waste water treatment 40 an 23 20 10 A0 17 3
YWater exchange Excessive exploitation of drinking water in the vicinity of agglomerations 30 an a7 10 20 4.0 167
Human health Impairment of human health by air pollution 3.0 40 40 20 3.0 4.0 200
Humman health Impairment of human health by noise 3,0 50 33 2,0 3,0 20 183
Aesthetics Damages of Alpine scenery due to uncontralled urban spraw! 74 307 356 =5 3,09 367 3.0 50 40 3,0 3,0 5,0 230
In the suburb loss of environmental guality as a former rural quality 40 40 35 20 20 40 195
Econamic Expansion of urban regions 40 50 30 3.0 3.0 50 230
performance and
infrastructure
Econaormic Growing together of city and suburb 30 50 37 3.0 1.0 40 197
performance and
infrastructure
Economic Expansion of areas used for settlements (especially one-familiy houses) and 40 40 33 - 40 50 203
performance and infrastructure in suburban areas
infrastructure
Econamic Expansion of areas used for settlements and infrastructure in suburban areas an an 27 - - 40 127
performance and disproportionate to population growth
infrastructure
Econarnic Coalescence of traditional villages into suburban areas 53 273 3 B2 27 328 40 50 40 20 20 40 210
performance and
infrastructure
Economic Usage of hazardous zones (like valleys slopes, flood expansion fields, etc.) for 40 a0 35 20 3.0 40 215
performance and construction
infrastructure
Economic Developrnent of high tech business parks (industrial and commercial areas, also 36 24 313 a7 2,78 329 30 40 30 20 40 50 210
performance and combining of shopping and leisure activities) in urban areas
infrastructure
Economic Abandonment of previous industrial and warehouse sites in inner cities 20 a0 20 3.0 20 40 160
performance and
infrastructure
Econamic Retreat of agriculture in urban and suburban areas a0 an 35 20 3.0 40 185
performance and
infrastructure
Econarnic Concentration of economic power and entrepreneurial oriented decisions in 30 40 43 3.0 3.0 30 203
performance and agglomerations
infrastructure
Fublic and private Concentration of capital market oriented decisions in agglomerations 3.0 40 40 3.0 - 20 160
financing
Public and private Budget irnbalances between care cities and sub-urbs (core cities offer extensive 20 20 3.0 1.0 40 120
financing senvices for the whole agglomeration)
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Fig. II-11:

Economy Praduction and Intensive commuter connections between core cities and suburhs 34 226 35 (51 285 ahs an 50 47 20 an 50 27
consumption
Economy Production and High quantity of waste accumulation 30 3.0 33 20 10 40 163
consumption
Economy Production and High quantity of waste water accumulation 30 3.0 33 20 10 40 163
consumption
Economy Innovation, Generating technical and scientifical innovations in metropolitans 30 3.0 37 3.0 30 50 207
technology and
information
Economy Innovation, Generating social and cultural innovations in metropolitans 30 40 33 30 10 40 183
technology and
infarmation
Society # Culture |Population High part of the Alpine papulation living in towns 20 3,0 37 3,0 40 15,7
Society # Culture |Population High density of population in urban areas 20 5,0 43 3.0 - 40 183
Society # Culture |Population Imrnigration of extra-Alpine population due to high attractiveness of the Alpine =1 257 3,22 EE 29 357 20 3.0 30 30 a0 40 180
agglomerations (e.g. due to their attractive landscay
Society # Culture |Population Imrnigration out of peripheral rural areas due to high attractiveness of the 20 50 30 3.0 30 30 1890
agglomerations for the population searching for a more urban lifestyle
Society / Culture |Population Selective migration from the core cities to the agglomeration communities 20 20 27 20 10 an 137
Society / Culture | Social equity and Concentration of deprived people in the core cities, concentration of the middle and 3n 20 23 30 10 40 163
family upper class in the communities in suburban areas
Society / Culture | Social equity and Loss of social cohesion as a former rural quality in the suburb 36 244 278 a1 2,59 313 30 3.0 23 30 10 40 16,3
family
Society / Culture |Income and wealth  |Increase of households with an income higer than the average in the suburban areas 3n - a7 20 10 40 13,7
Society / Culture |Public serices and |Concentration of public and private service provision in agglomerations 30 50 37 3.0 30 40 217
security
Society # Culture |Public services and [Development of new services activities polarizing in cities peripheries 40 27 286 A7 292 386 20 3.0 1.0 30 a0 130
security
Society # Culture  [Hurman health Increasing interest paid to wooded areas in densely populated wvalleys for citizens 32 2,18 2563 53 2,64 329 30 20 33 1,0 20 30 143
oxygenation
Society / Culture |Social participation  |Concentration of political decisions and control in agglomerations 3n 3.0 a7 an 3n 18,7
and freedom
Society / Culture | Culture In the suburban area loss of cultural traditions as a former quality of rural areas 30 3.0 33 a0 30 163
Society / Culture |Culture Lass of identity caused by transfarmation of the cultural landscape and the an 3n 20 20 an 160
coalescence of traditional villages and suburban areas
not yet assigned Marginalisation of small and medium-size cities 30 - - - 50 8.0
not yet assigned Setting up planning documents including cities peripheries BB 293 38 79 33 388 30 - - - 40 70
not yet assigned Inclusion into metropolises commuters catchment areas 30 - - - 40 7.0
not yet assigned Revitalisation of city centres a0 - - - a0 8.0
please add: Additional pt
Urban decline, shrinking s
“Waccum of urban development strategies after the collapse of central city theory X
Globalised architecture ¥
Recycling of urban materia K
Murnber of results B10 530 850 530 430 B00 B10
Sum of all scores 188.0 2030 1843 1360 1020 2370 10503
Average of all scores 31 38 34 25 24 an 172

Phenomenan of minor imporance (weighting results)
Phenomenan controversially weighted (weighting by partners)
Phenomenan of future importance (weighting 3rd round)
Phenomenon of high importance (weighting results)

Summarised weighting results — extract of annex 2
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4.3 From phenomena to indicators

While further focussing the four main trends chosen for elaborating indicators (cp. Section
[1:12.3) and while discussing suitable indicators (Section Ill:1.2 and Section 111:1.3) the
weighted phenomena lists were critically reflected and further delimited. Phenomena not fit-
ting to the reformulated main trends any more were dropped and new suitable phenomena
described. Thus a compilation of phenomena was obtained for which indicators had to be
proposed. To make this process transparent the following criteria were defined. The phe-
nomena chosen do not need to apply to all of these criteria.

e The phenomenon should have a close relation to the reformulated main trend: Due to the
reformulation and focussing of some main trends, some phenomena evaluated as highly
important by the Delphi and DIAMONT experts, do not seem to be relevant any more.

e The phenomenon is appropriate to identify differences on the level of municipalities (or at
least regions): Some phenomena evaluated as being of high importance refer to the na-
tional or even global level.

e The reformulated main trend requires additional phenomena.

e The phenomenon was weighted to be important by the Delphi experts and DIAMONT
partners.

e The phenomenon, even if weighted low, contributes to complete the spectrum of the di-
mensions of sustainability, which should be considered in the context of the main trend.

Fig. 11-13 provides one extract of this review process. Complete tables for the main trends
studied with more detail are presented in annex 3.

Finally the phenomena were selected and formulated by combining a top down and bottom
up approach as it is shown in Fig. 1I-12. This revision process also lead to slight reformula-
tions of the main trends (cp. Fig. 1I-7), which are already considered in the respective chap-
ters presenting the main trends (Section 11:2.2.1, Section 11:2.2.3, Section 11:2.2.4 Section
11:2.2.7).

Top down approach

Main Trend |w———p| Phenomena

Dropping
> phenomena

Revised main ¢ ) Revised <+—> Indicators

trend phenomena

| Additional

phenomena

Bottom up approach

Fig. lI-12: Top down and bottom up approach to select and formulate phenomena ((ifuplan)

51



DIAMONT:
Work package Report — Section Il

WP7

bosch & partner

Pillar of SD
Environment

Environment

Environment

Environment

Environment

Environment

Dimension

Phenomenon

Indicator development

Structure

Soil sealing by construction of infra-
structure

Substituted by the phenomenon “Increasing
land take for infrastructure and settlement”;
indicator(s) to be discussed

Structure

Loss of fertile soils of Alpine valleys
by construction of infrastructure

Not evaluated as being of high importance
by experts and DIAMONT partners

Matter ex-
change

Pollution of soil nearby the streets
(e.g. by safety salt, mineral oils)

Indicator(s) to be discussed

Matter
exchange

Immission of transport specific air
pollutants (eutrophying, acidifying
and toxic substances)

Indicator(s) to be discussed

Human health

Impairment of human health by air
pollution

Indicator(s) to be discussed

Energy balance

Emission of noise

Only discussed in the context of the phe-
nomenon “Impairment of human heath by
noise”

Economic per-
formance and
infrastructure

Modernisation of railway transport
network (high speed connections)

Not evaluated as being of high importance

by experts and DIAMONT partners, not any
more linked strongly enough with the refor-
mulated main trend

Economic per-
formance and
infrastructure

High competition of infrastructural
demands of transport with other
space demands (in particular in re-
gions of highly dynamic develop-
ment)

Substituted by the phenomenon “Increasing
competition of land use”;
Indicator(s) to be discussed

Economic per-
formance and
infrastructure

Economic prosperity in the vicinity of
supra-regional transit corridors (ac-
tivity and prosperity)

Indicator(s) to be discussed

Production and
consumption

Changes of modal split of travel to
work displacements in favour of
public transport

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the refor-
mulated main trend

Production and
consumption

Strong concentration of traffic on a
few high-ranked corridors

Substituted by the phenomenon “Conges-
tion of transport system”;
Indicator(s) to be discussed

Society / Population Concentration of population in the Substituted by the phenomenon “Low attrac-
Culture vicinity of supra-regional transit cor- |tiveness as space of living”;
ridors Indicator(s) to be discussed
Society / Social equity  |Increasing social differences in mo- |Not evaluated as being of high importance
Culture and family bility by experts and DIAMONT partners, not any
more linked strongly enough with the refor-
mulated main trend
Society / Public services |Traffic accidents There is no direct relationship between con-
Culture and security gestion of infrastructure and frequency of
accident; not evaluated as being of high
importance by experts and DIAMONT part-
ners
Phenomenon of minor importance (weighting results)
Phenomenon of high importance (weighting results)
Fig. lI-13: Selection of phenomena to be indicated (extract of annex 3.2)
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Section lll: Indicators
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1 Context

11 The DIAMONT indicator system in the context of other indicator sys-
tems - what is new?

One can start with the justified question why another system is needed at all, given the
wealth of existing indicator systems. In their preliminary work before the start of the DIA-
MONT project, Bosch & Partner carried out extensive research on regional, national and in-
ternational indicator systems in the course of other projects. It emerged that

o the Alpine space is indeed covered by European indicator systems. But because of their
focus on the European context and scale, these systems are not always suited to map
differences within the Alps and do not obligatorily deal with all thematic aspects relevant
for the Alpine space;

¢ the national indicator systems of the individual Alpine states do not yield results that can
be compared across the entire area covered by the Alpine Convention. Moreover many
of these systems are not even implemented (yet).

The Working Group on “Environmental Objectives and Indicators”, set up by the Alpine Con-
ference, has suggested 95 indicators for a system that would be customised to the area cov-
ered by the Alpine Convention and has checked the availability of data'. This system of indi-
cators is the essential base line for the work on indicators in DIAMONT (cp. Section 1:3.1).
However, there is one caveat: this system of indicators has been developed solely for the
objectives of the Alpine Convention. As it is well-known, the Alpine Convention — still —
leaves out some relevant aspects such as climate change and Alpine cities. This means that
in terms of the indicators required for sustainable regional development this system is by
definition incomplete.

The DIAMONT system of indicators jndicators for a...
aims to describe the relevant develop- . considering all pillars of

s P~ sustainable... |:> sustainability and as many
ments within the area covered by the dimensions as possible
Alpine Convention with sufficient spatial
differentiation and in adequate thematic , allowing sufficient spatial

. aue : regional... |:> differenciation on LAU2

breadth (cp. Fig. 1ll-1). Starting point for and NUTS3 level

all considerations on the subject is the S '
concept of sustainability, which however devolpment |:> ELZ\;S‘;EH?:lt%ztzgt\;vgugzo

does not gain structural dominance as it and trends
has in many systems of sustainability
indicators. Those often aim at a com-
prehensive evaluation of e.g. a munici-
pality or region in terms of sustainability
or the respective pillars.

Fig. lll-1:  Purposes of indicators in DIAMONT

The DIAMONT system of indicators rather revolves around the main trends (cp. Section 1l:2),
whereas the pillars of sustainability (economy, ecology and society) only play secondary role.
It aims to make a statement about the following questions:
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e Where, i.e. in which individual parts of the Alps (municipalities, districts), and to what ex-
tent are these trends occurring (cp. also Section 111:3.5.2)?

e Are the individual parts of the Alps, where the main trend is occurring, developing in a
sustainable way?

Regarding these questions the DIAMONT indicators can be divided in two categories (cp.
Fig. 111-2):

o the “identification indicators” (1), which shall identify the occurrence of a main trend (cp.
Section 111:1.2), and

e the “evaluation indicators” (E), which try to describe if the manifestation of the respective
trend can be characterised as sustainable or not (cp. Section I11:1.3).

all Alpine municipalities (LAU 2)
all Alpine urban areas

l requirement:
indicator set must be able to detect
urbanisation processes and to differentiate
between dynamic, losing or stagnating
development types

indicators for the
| |identification of
main trends

e.g. for identifying local
centres and their fringes
and for characterising
the development

Alpine municipalities/urban areas || Alpine municipalities or urban
where a certain trend occurs areas where other trends
or other trend
e.g. Alpine municipalities forming manifestations occur

part of urban areas where
urbanisation processes take place

indicators for sustainability
E |evaluating if the >O< objectives
Fig. l-2:  Func- trend is sustainable / \ as references
' ) or not for evaluation
tions of identification
and evaluation indi- irr?gilé:t?igtt:must be abje | AlPine municipalities Alpine municipalities
cators within the to describe ecological Alpine regions where Alpine regions where
e e and social impacts of the trend is linked with the trend is linked with
DIAMONT indicator urbanisation processes | unsustainable subtrends | | sustainable subtrends
system

Furthermore it is possible that “identification indicators” also function as “evaluation indica-
tors” at the same time. This happens when characteristic sub-trends of a main trend can be
evaluated per se as fostering or constraining sustainable development.

1.2 Identification indicators

As mentioned above, the “identification indicators” shall be used to localise the main trends
and to describe the extent of their occurrence. To allow a synoptic view on the identification
indicators, the idea of generating so-called “main trend images” was developed (cp. Section
[11:3.4.2). Every municipality or complex of municipalities (e.g. within an urban area) is ex-
pected to be described by a certain combination of indicator values, forming a specific image
for the municipality. Ideally, by comparing those images across the Alps, symptomatic ,main
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trend images” will become apparent (cp. Section 111:3.4.2). To facilitate an Alpine-wide com-
parison of the development trends, it will be necessary to classify the resulting “main trend
images” or rather the underlying data by means of statistical classification methods such as
cluster analysis (cp. Section I11:3.5.2).

As important pre-condition for generating main trend images, it is of utter importance to
clearly define the direction of the phenomena characterising the main trend (cp. Section
I1:4.1). For instance, with respect to the main trend “Local centres and fringes...”, the deci-
sion was taken, that the phenomena describe the dynamic type of urbanisation, e.g.: “strong
labour market” or “increasing competition of land use”.

It shall be stressed once again that this direction does not allow interpretation in view of sus-
tainability (unless the “identification indicator” is additionally classified as “evaluation indica-
tor”).

Practical work with data within WP8 will show, whether the main trend — until then only de-
duced from literature research and expert inquiries by using a more theoretical approach,
and described in a hypothetic way (cp. Section 1l:2.2) — actually reflects the real situation.
Possibly a retroactive adjustment of the main trend formulation will be necessary (cp. Section
[11:3.5.2). Fig. IlI-3 gives an overview of the whole procedure, also revealing where WP7 final-
ises and WP8 — searching for data and testing them — ties in with the results of WP7.

WP7: Identification and WP8: Check of data
Main trend selection of indicators a;lzlletibllltty,thafrgn(inlsahon
Formulation based on <> Selection of orcata;iestoraata
literature research and . . . . g “ .
expert inquiries identification indicators ~~A| Data cqllection
A ¢ WPS8: *
Describing and
Phenomena specifying the Generating
selected main indicator values
Defining the direction

trend +
in which the described
main trend is deemed > < )4 Assessing
to be pronounced * data range
| (e.g. extreme values)

Testing indicators

v

Generating “main trend
images” for each
municipality
(or complex of municipalities) [] steps already been carried out

v

Interpreting results in
the Alpine context

v

Check of (hypothetical)
main trend description

|
v

Input for the selection of
test regions

WP 10

:| Tasks still to be realized

Fig. lll-3:  Procedure for creating “main trend images” by using “identification indicators”
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1.3 Evaluation indicators

Having identified the occurrence and extent of a main trend, the real question is to be an-
swered: Does this trend with its proposed phenomena comply with the requirements of a
sustainable regional development? Therefore the “evaluation indicators” rely on references to
(sustainability) objectives: only the interpretation of the indicator values against the objectives
will give us the necessary information, if the respective status or process can be evaluated
as being sustainable or not.

Alpine-wide agreed objectives on sustainable development can mainly be gathered from the
Alpine Convention™ and its Protocols as well as from European documents. It has not been a
task of WP7 to realise a comprehensive analysis of these objectives. As an example objec-
tives of the Alpine Convention were assigned to “evaluation indicators” of the selected main
trend “Local centres and fringes between competition and cooperation” (cp. Section 111:5.1).

In literature and experts inquiries risk and chances of sustainability are often discussed
closely linked with the description of main trends. The formulation of phenomena, to which
“evaluation indicators” have been assigned, reflects these hypotheses (e.g. “Low healthiness
of urban life style” or “Decreasing river water quality”). Nevertheless hasty estimations and
evaluations should be avoided. Only working with concrete data and objectives will finally
provide the necessary information how certain risks of non-sustainable development go
along with main trends or not (cp. Section 111:3.5.2).

The “evaluation indicators” form an important link to WP9, where instruments for stimulating
and steering sustainable regional development will have to be elaborated and optimised
(ifuplan 2006). These instruments should be suitable for influencing the development of mu-
nicipalities in a manner that the identified “evaluation indicators” develop in the “right” i.e. a
more sustainable way. Within WP9 the indicator set of WP7 will possibly be completed by
additional indicators which may express if and how the respective instruments are imple-
mented.

The work in the selected test regions (cp. WP10 and 11) will provide the framework for test-
ing indicators and tools or instruments respectively.

10 Nevertheless, it has to be considered that until now not all the Alpine states ratified all the Protocols of the
Alpine Convention.
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Fig. lll-4: Procedure for assessing sustainability of main trends and sub-trends by using
“evaluation indicators”
1.4 General requirements of the indicator system

It is evident that the indicator set suitable for DIAMONT needs to meet certain requirements
in order to fulfil its function. There are criteria that environmental, but also economic and so-
cial indicators should generally meet. The OECD (1993) has defined three basic criteria for
indicator selection: a) policy-relevance, b) analytical soundness and c¢) measurability (cp.
Tab. lll-1).

Tab. llI-1:  Criteria for indicator selection (OECD 1993).

Policy relevance and utility for users

An environmental indicator should:

e provide a representative picture of environmental conditions, pressures on the environment or society’s re-
sponses;

¢ be simple, easy to interpret and able to show trends over time;

e be responsive to changes in the environment and related human activities;

e provide a basis for international comparisons;

¢ be either national in scope or applicable to regional environmental issues of national significance;

¢ have a threshold or reference value against which to compare it so that users are able to assess the
significance of the values associated with it.

Analytical soundness

An environmental indicator should:
¢ be theoretically well founded in technical and scientific terms;
e be based on international standards and international consensus about its validity;
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¢ lend itself to being linked to economic models, forecasting and information systems.
Measurability

The data required to support the indicator should be:

¢ readily available or made available at a reasonable cost/benefit ratio;
¢ adequately documented and of known quality;

e updated at regular intervals in accordance with reliable procedures.

“These criteria describe the ‘ideal’ indicator and not all of them will be met in practice” (OECD
1993). In the context of the DIAMONT project, most of these criteria are also valid and
should be regarded. However, due to the scope and the objectives of DIAMONT, some addi-
tional interpretations are necessary.

Spatial differentiation:

DIAMONT aims to enable municipalities and districts to monitor and analyse their develop-
ment in terms of sustainability. The indicators ought to facilitate a differentiation of develop-
ment trends on a local level, i.e. LAU2 or at least NUTS3. This can only be analysed by
working with concrete data, but already the development of indicators should consider this
aspect as far as possible. For instance, an indicator of the taxation of vehicles will not allow
for any differentiation on a local or regional, but only on a national level.

Thematic differentiation:

The indicators should allow an analysis of the respective main trend as accurate as possible.
Therefore after the phenomena best representing the main trends have been selected (cp.
Section 11:4.2), indicators most suitable to display those phenomena are required (cp. Section
l11:1.2). Considering the concept of sustainability, the whole range of dimensions should be
represented (cp. Section Ill:1.1).

The compilation of the indicators in a comprehensive scheme for generating trend images
implies that information doubling by using (very) similar indicators should be strictly avoided
for fear of overvaluing single aspects within the overall main trend image. For the same rea-
son doubling of information should be prevented by selecting suitable variables used for the
generation of more complex indicators. If for instance the traffic volume is already considered
as indicator to identify and characterise the main trend “Congestion of transport system”,
additional indicators which are calculated using primarily the variable of traffic volume (like
emission of noise) should not be integrated in the main trend image. ldeally, the selection
and definition of indicators should ensure that variables are mostly independent from each
other.

Status and trend, existence of reference values:

In order to identify and characterise main trends, it is obvious that trend indicators, i.e. indica-
tors showing changes in time, will be the most appropriate ones to fulfil the task. The formu-
lation of the phenomena, which the (identification) indicators are assigned to, already gives a
basic reference towards the interpretation of indicator values (e.g. “high importance of
branches of an urban economy” or “increasing land take for infrastructure “ contributes to a
pronounced occurrence of the main trend). Nevertheless, sometimes the status value itself
allows interpretation. So we know that an unemployment rate of more than 10% is rather
high, one of less than 5% would be desirable and already be seen as close to full employ-
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ment" . We do not imperatively need information on the temporal evolution of this indicator
to decide, whether the situation characterises a dynamic or a losing developing type of ur-
banisation. In other cases only the combination of status and trend values is helpful to de-
scribe the occurrence of a main trend or the level of sustainability (e.g. it is important to know
from which present status of infrastructure density a further enlargement and concentration
of infrastructure take place to evaluate the ecological risks coming along with this process).

The formulation of the indicator has to clearly define, if the indicator has to be calculated for
describing a status or a trend.

Data availability:

The identification of appropriate indicators should be always an iterative process, searching
for thematically well focussed indicators (“best needed indicators”) in accordance with data
availability (“best available indicators”) and compatibility with other already existing systems
of indicators (“best established indicators”).

The check of data availability was not intended to be realised within WP7. It will be the task
of WP8. Nevertheless, knowledge from other pre-DIAMONT indicator projects (cp. Section
1:3.1) was used to come to an estimation on data availability. The aim was to focus on indica-
tors where the chance is given that they can actually be calculated on the required spatial
level. Furthermore — referring also to “best established indicators” — other indicator systems
were analysed for providing suitable indicators for the DIAMONT indicator system (cp.
Section 1lI:2).
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2 Inputs from other indicator systems in the Alps

Although the idea of the indicator system in DIAMONT does neither refer to common struc-
tural concepts of indicator systems as PSR, DSR, DPSIR nor intends to allow interpretation
on the development of the pillars of the sustainability concept, it should not be elaborated
detached from other activities for indicator development respectively from other indicator
systems already in use. As all these initiatives already dealt with questions of thematic as-
signment, the informative value of indicators and data availability, they may inspire the indi-
cator selection and development within the framework of DIAMONT.

In order to structure the work with existing indicator systems, an indicator database was cre-
ated for internal use, comprising information on the name of the indicator system, the name
of the organisation using the indicator set, the geographical level of application (NUTSO,
NUTSH1, etc.), the area covered by the indicator set (name of country or region), and the
number of indicators contained to a given point in time. The references listed in Section 1V:2
give an overview of all systems considered for elaborating the DIAMONT indicators.

21 Development of indicators in the context of the Alpine Convention

Considering the special needs of the Alpine Convention and the fact that indicator systems
on a national or European level do not suffice to monitor the development of single regions
(cp. Section 111:1.1), efforts have been taken to install instruments tailored to the spatial and
thematic coverage of the Alps. The most important approaches in this context are

¢ the indicators developed by SOIA (cp. Section 1:3.2) which was focused on issues of cli-
mate change, water balance, fauna and flora, forest and socio-economy,

e the indicators of the working group on “Environmental Objectives and Indicators” (WG
EOI, cp. also Section [:3.1).

2.2 Indicator systems on the national and international level

As already mentioned in Section 111:1.1, there is a wide range of indicator sets used for envi-
ronmental and sustainability reporting by different institutions and organisations on a global,
European or national level. Their objective mainly is generating information in an aggregated
spatial context rather than differentiating development trends on a regional or even local
level. However, some of these indicator systems have been borne in mind while approaching
certain issues of indication in the framework of DIAMONT (compiled in Tab. 11I-2).

Tab. llI-2: Examples of indicator systems on a national or regional scale

Level Source/author Indicators / Indicator system

International |OECD Environmental Indicators for Sustainable Development (OECD 2002)
European Environment | Core Set of Indicators™
Agency
EUROSTAT Environmental Pressure Indicators for the EU (EUROSTAT 2001)

European Communities | Sustainable Development Indicators to monitor the implementation of
the EU (EC 2005a)
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Level Source/author Indicators / Indicator system

Austria Bundesregierung 48 indicators developed in the context of ,Die dsterreichische Strate-
gie zur Nachhaltigen Entwicklung 2002“ (the Austrian strategy on
sustainable development)

Germany Umweltministerkonferenz | Kernindikatoren einer nachhaltigen Entwicklung (UMK-Indikatoren)15
(core indicators of sustainable development)
Umweltbundesamt Kernindikatoren'® (core indicators)
Bundsamt fur Bauwesen |INKAR: Indikatoren und Karten zur Raumentwicklung (BBR 2004)
und Raumordnung (indicators and maps on spatial development)
France Institut frangais de 45 indicators of sustainable development (IFEN 2003)

I'environnement

Italy Agency for Environ- Environmental data yearbook (APAT 2005)
mental Protection and
Technical Services

Switzerland Bundesamter fur Raum- | Indikatoren der Nachhaltigen Entwicklung MONET"
entwicklung, Umwelt, (indicators of sustainable development)

Wald und Landschaft
sowie Statistik

Slovenia Ministry of the Environ- | State of the Environment Report 2002 (GOVERNMENT OF THE REPUBLIC
ment and Spatial plan- OF SLOVENIA 2002) — Indicators
ning
Institute of Macroeco- 43 development indicators of the Development Report 2005
nomic Analysis and De-
velopment
23 Municipal indicators systems in the context of Local Agenda 21

Indicator systems designed to monitor sustainable development on a municipal level are of
particular interest in the framework of DIAMONT. Those developments started in connection
with the follow-up processes of the 1992 Earth Summit in Rio. Their aim is to offer tools for
monitoring and controlling the success of municipal strategies and measures in the frame-
work of Local Agenda 21-processes.

Sustainability indicator systems are in use in a number of municipalities or have at least been
used once for a first report on the situation of local sustainability (GEHRLEIN 2003)'®. Con-
scious that those indicator systems are not specially focussed on municipalities in the Alpine
space, they gain importance in the context of DIAMONT as they reflect main municipal is-
sues concerning sustainability. Additionally, looking at these indicator systems helps to get
some sense of which indicators are feasible in terms of data availability.

In the following some selected initiatives are shortly described.

2.31 Towards a Local Sustainability Profile — European Common Indicators

The Europe-wide sustainability monitoring initiative “Towards a local sustainability profile -
European common indicators” (EC 2000) was developed through a bottom-up approach by a
working group of the Expert Group on the Urban Environment in close consultation with local
authorities across Europe. The monitoring initiative is intended to support local authorities in
their work towards sustainability and provide objective and comparable information on pro-
gress towards sustainability across Europe. From the perspective of local authorities the
monitoring initiative will provide a practical tool for monitoring progress towards sustainability,

62



DIAMONT: WP7 .

Work package Report — Section | bosch & partner

with a view to enabling further development of local processes and initiatives to promote sus-
tainability (EC 2000).

The initiative is based on a common set of 10 integrated indicators reflecting the interactions
between environmental, economic and social aspects. To enable comparability of the moni-
toring results across Europe and to foster the dissemination of the indicators, those have
been documented in comprehensive methodology sheets (EC 2001c).

2.3.2 Indicators in the framework of Local Agenda 21

As small and medium sized municipalities sometimes lack the financial possibilities and the
manpower to develop own indicator sets, the German federal states of Baden-Wirttemberg,
Bavaria, Thuringia and Hesse undertook a joint project to provide an unified but flexible set of
indicators on a municipal level (DIEFENBACHER et al. 2005). The indicator system is oriented
towards objectives of sustainability and consists of 24 core indicators which can be substi-
tuted or supplemented by additional 90 indicator proposals. The system is structured by four
pillars of sustainability, i.e. by the fields of economy, ecology, society and social aspects as
well as participation. The indicator set has been developed and tested in close co-operation
with municipalities and districts. Several of those have used the indicator set to start a report-
ing on local sustainability.

2.3.3 Sustainability indicators for South Tyrol

Aim of the project is to quantify sustainable development in South Tyrol and to provide the
basis for planning sustainability for the future. Starting from the analysis of existing interna-
tional indicator systems, indicators were adapted to the special needs of a mountain region.
Thus a link to systems at the international level could be maintained. The indicators are de-
rived from periodically updated variables on a municipal level. The indicator system covers
the areas environment, economy and society (TROI et al. 2002, EURAC & IRE 2006).

24 Development of indicators within research projects and initiatives

Advanced indicator systems have also been developed within research projects carried out
in the Alpine space. Some of the projects mentioned below have already been presented in
Section 11:1.2 in the context of describing important stimuli for developing the concept of main
integrative trends. Nevertheless, they shall be named once again to highlight their special
contributions in the context of indicator development.

2.41 ESPON

The European Spatial Planning Observation Network (ESPON)' is set up to support policy
development and to build a European scientific community in the field of territorial develop-
ment. The main aim is to increase the general body of knowledge about territorial structures,
trends and policy impacts in an enlarged European Union. For this purpose, national, re-
gional and local knowledge from applied research and studies on territorial development and
spatial planning are looked at from an European perspective. Expectations of the EC and the
Members states, among others, include:
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e to obtain a diagnosis of principal territorial trends at EU-scale,

o the development of integrated tools and appropriate instruments (ESPON database, indi-
cators, methodologies for territorial impact analysis and spatial analyses, mapping facili-
ties) in order to improve the spatial co-ordination of sector policies,

e a cross-sectoral analysis and spatial scenarios offering an European perspective on re-
gions and larger territories and their development opportunities.

To achieve the objectives of the ESPON programme, a number of applied research projects
has been launched covering a wide range of spatial issues as well as research goals and
approaches. One outcome, for instance, is the ESPON Database, providing fundamental
indicator based regional information down to level NUTS3. The information contained is on
the one hand derived from national and European statistical offices or similar sources, on the
other hand different ESPON projects produced specific data.

2.4.2 Indicators in MARS

One important objective of the project Monitoring the Alpine Regions’ Sustainability (MARS)
— besides the main objective of creating and establishing a platform of sustainability on re-
gional level — is the provision of a database consisting of suitable indicators and comparable
data. Moreover, respective methods of aggregation and integration to monitor a sustainable
development of the Alpine space and its regions should be provided (BAK BASEL ECONOMICS
2005).

In the framework of the project, data have been used to analyse a set of 45 indicators from
the fields of economy, society and environment on the level NUTS2 by using the database of
the BAK Basel Economics. A further detailing of the data to the level of NUTS3 is planned
(and needed) to obtain a closer view of the specific situation of the Alps. Apart from the spa-
tial aggregation, criticism has been raised that indicators of the environmental pillar refer to
rather general aspects, which do not show special relevance concerning the mountain area
(CARABIAS-HUTTER et al. 2005).

2.4.3 Indicators in SUSTALP

In the framework of SUSTALP (cp. Section 11:1.2.4) an empirical study was carried out ana-
lysing 5.558 municipalities of the whole Alpine range by 43 static and dynamic variables from
the social, economic and environmental field. The variables were derived from 76 variables.
According to the goal of the project, those were mainly displaying the agricultural structure,
but to a smaller extent also the socio-economic situation as well as natural and geographic
conditions (TAPPEINER et al. 2003). Nevertheless the fact that the creation of an Alpine-wide
comparable database has been managed in the framework of the project also influences the
work in DIAMONT especially for selecting indicator on the main trend of “Modernisation of
agriculture in favoured areas”.

244 Indicators in NORDREGIO

The study “Mountain Areas in Europe: Analysis of mountain areas in EU member states,
acceding and other European countries” (NORDREGIO 2004) used an extensive set of indi-
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cators to reach its objectives of developing a common delineation of mountain areas, of de-
scribing and analysing their situation as well as of developing a typology of mountain areas.
Furthermore, the study aimed to analyse and evaluate the measures and policies imple-
mented by national governments and the EU with regard to mountain areas as well as the
development of proposals to adjust measures and policies to the situation and needs of
mountain areas (NORDREGIO 2004).

In order to reach its aim, the study used statistical and geographical data from national and
European sources on a municipal level (LAU2) as far as possible. Main problems for the re-
searchers arose from incomplete data as well as from changing administrative entities. The
approach of the study was strongly data-driven. Thus the set of indicators is not based on an
underlying structure as e.g. the sustainability concept or a problem-oriented approach.

245 Cultural landscape indicators of REGALP

In WP2 of the REGALP project (cp. Section 11:1.2.2), main “regional development trends”
were identified and described by using indicators for characterising cultural landscape
changes on a municipal level. The 20 indicators are based on statistical data (socio-
economic and land use data) which were harmonised for the Alpine countries (PFEFFERKORN
& MusoviC 2003).

246 Indicators in FUNalpin

As explained in Section 1I:1.2.3, the intended main result of the project FUNalpin consisted in
regional policy recommendations as a contribution to achieve a sustainable development of
the Swiss Alpine regions in the long run. As a core element the concept of “label regions” is
introduced, a certification granted to regions that develop in accordance to the objectives of
sustainability. As a benefit, those certified regions should then be preferentially treated in
regional and sector policies.

One part of the project was the design of a set of indicators to facilitate an evaluation of re-
gions against objectives of sustainable development as well as an indicator-based certifica-
tion procedure for label regions. The set comprises 15 indicators which are assigned to the
pillars of sustainable development and respective sub-objectives. The set has been tested
within test regions — also in comparison to two other indicator sets of sustainable and land-
scape development — and proven to be suitable to evaluate sustainable regional develop-
ment in mountain regions (CARABIAS-HUTTER & RENNER 2004, CARABIAS-HUTTER et al.
2005).

2.5 Specialized indicator systems as input for main trend indication

For selecting and developing indicators for identifying and evaluation the main trends, some
specialized, partly also sectoral indicator systems have been of special interest. Some ex-
amples are presented hereinafter. More references are listed in Section IV:2.
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2.5.1 Rural Areas in Switzerland

Main objective of the study “Nicht-stadtisch, rural oder peripher — wo steht der Iandliche
Raum heute?” (Non-urban, rural or peripheral — what is the position of the rural zone today?,
SCHULER et al. 2004) was to identify the position of regional development in Switzerland. In
particular the questions were pursued, how the term “rural area” can be approached today,
what functions those areas fulfil in Switzerland and how these areas developed in the last
two decades. In order to analyse the developments of territorial units according to different
definitions, indicators describing the trends in demography, economy, land use as well as
commuter relations were used. The indicators were derived from statistical data on a munici-
pal level.

The study was of special interest for the main trend “Local centres and fringes between com-
petition and co-operation”. It discusses differences in the development of rural and urban
areas and comprises indicators for distinguishing rural from urban areas.

2.5.2 IRENA

During each of its meetings at the end of the 1990ies’’, the European Council requested the
European Commission to report on the integration of environmental concerns into Commu-
nity sectoral policies. As a contribution to meeting this requirement for the agricultural sector,
it was stated to be necessary to develop indicators for monitoring such integration, i.e. agri-
environmental indicators. Thereafter preliminary sets of indicators were identified in several
communications from the Commission to the Council and European Parliament®. Further-
more conceptual background and initial methodological proposals for the indicator develop-
ment were provided by these documents.

In order to meet this need for clear information DG Agriculture, DG Environment, DG Euro-
stat and DG Joint Research Centre have agreed to pool skills and resources with the Euro-
pean Environment Agency to assess the integration of the environment into the Common
Agricultural Policy and in particular to develop indicators to monitor such integration, i.e. agri-
environmental indicators, through the project known as IRENA (Indicator Reporting on the
Integration of Environmental Concerns into Agriculture Policy)?".

IRENA also tried to integrate other agri-environmental indicators resulting from activities of
the OECD, EUROSTAT, and the EEA as well as indicators developed in the context of EU
programmes like ELISA (Environmental Indicators for Sustainable Agriculture).?? The final
indicator report was published in 2006 (EEA 2006a).

IRENA was of special interest for giving ideas for indicators of the main trend “Modernisation
of agriculture”. It had to be considered that IRENA do not intend to monitor regional policies.
Therefore the IRENA indicators are established on NUTS2 and 3 level.

" Cardiff (June 1998), Vienna (December 1998) and Helsinki (December 1999)
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2.5.3 ILO-KILM-Indicators

The “Key Indicators of the Labour” (KILM) are a multi-functional research tool of the Interna-
tional Labour Organization (ILO). KILM is a comprehensive database of country-level data on
20 key indicators of the labour market. It allows analyses of key issues in the labour market.
Each indicator is accompanied by descriptions of the standard international definition of the
concept and measurement procedures, guidelines on how the indicator can be used in
analyses of labour market issues, and words of cautions on comparability limitations.?> Even
if the “Key Indicators of the Labour” are designed for analyses on national level, they can
also be applicable on local and regional level due to generally good statistical databases in
the respective countries.

254 TERM

The Amsterdam Treaty** identified the integration of environmental and sectoral policies as
the way forward to sustainable development. The need for integration strategies and for
monitoring environmental themes as well as sectoral integration was re-emphasised by the
sixth environmental action programme (EC 2001b) and the EU strategy for sustainable de-
velopment (EC 2001a). The main aim of the Transport and Environment Reporting Mecha-
nism (TERM) is to monitor the progress and effectiveness of transport and environment inte-
gration strategies on the basis of a core set of indicators (EEA 2006b).

In the meantime, 40 indicators have been defined in the framework of TERM, e.g. represent-
ing the fields of investments, economic instruments, spatial planning and infrastructure sup-
ply. The indicators are structured around seven main policy questions (e.g.: Is the environ-
mental performance of the transport sector improving?) and can also serve as benchmarking
tools by the comparison with concrete policy objectives (EEA 2000).

The TERMe-indicators were of special interest for the main trend “Congestion of transport
system”.
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3 Aggregation of indicators

3.1 Objectives and examples of aggregation

Aggregation means the grouping and amalgamation of two or more different variables or
indicators into one indicator or index (OECD 2002). Aggregated indicators become more and
more popular, but at the same time reservation on their utilisation is increasing. The discus-
sion on suitable forms of condensing information by generating aggregated values had his-
torically been more anchored in economics and social science than in ecological research
(LAND 2000). Already in the 1990ies a lot of studies related to these subjects had been real-
ised (HAGERTY et al. 2001 and SHARPE 1999 cit. in NoLL 2002). National accounting including
the calculation of the Gross Domestic Product (GDP) has ever been an incentive for social
and ecological research to develop own summarising indices. But the orientation on this in-
dex is very ambivalent. On the one hand the deficiency of the GDP for measuring welfare
resulted in a lot of criticism and stimulated the search for alternative welfare indices (e.g. the
Index of Sustainable Economic Welfare (ISEW) measuring the state of human well-being by
considering economic, social and environmental factors, OECD 2002). On the other hand the
comprehensive index GDP emanates great fascination in politics (NoLL 2002).

Objectives of aggregating indicators can be, among others:

e generating reliable and well-synthesised information for policy makers and the public,
e providing simple messages about complex issues,

e reducing the number of indicators,

o facilitating the comparison of regions,

e highlighting best-practices.

According to these objectives different categories of aggregation can be distinguished
(OECD 2002):

e ‘“Spatial aggregation that is dependent on geographic scale. National environmental sta-
tistics are often based on the compilation and aggregation of data produced at sub-
national level. The choice in geographic scale influences the area over which monitoring
results can be estimated and whether the data can be aggregated on an ecosystem, ad-
ministrative boundary or other geographic level and be representative of conditions over
that area.

e Temporal aggregation is linked to the natural “variability” of the variables monitored and
to the need for more synthesised and usable information (e.g. annual averages for vari-
ables measured daily or even hourly).

e Thematic aggregation is linked to the need for more readable and digestible information.
Thematic aggregation establishes totals based on data for subcategories (e.g. total NO,
emissions based on emission inventories, or total water resources based on water ac-
counts). It may further be used to establish indices of urban air quality, global warming
potential, acidifying substances, nutrient balances, etc., through the use of proper con-
version factors.”
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Furthermore aggregation processes can be realised on different levels. There is a wide
range beginning from easy and transparent aggregation processes of only some single vari-
ables up to the generation of synoptic, highly aggregated indices which aim or claim to give a
comprehensive view of very complex issues (like the already mentioned GDP).

Examples of such highly aggregated indi-
ces are:

Fig. lll-7:

the Ecological Footprint for quantifying
the human pressures on the natural
environment arising from the consump-
tion of renewable resources (food, ma-
terials and energy) and pollution (WWF
2004),

the German Environmental Barometer
and the German Environmental Index
DUX (UBA)®,

the Natural Capital Index, combining
pressure and state indicators concern-
ing ecosystems and related species
developed by the World Conservation
Monitoring Centre and the National In-
stitute of Public Health and the Envi-
ronment (The Netherlands), for evalu-
ating progress made in conservation of
biodiversity (used for instance in the
context of the UNEP GEO-1 report,
UNEP 1997 and WCMC n.d.).

Fig. 16: HUMANITY'S ECOLOGICAL FOOTPRINT,
1961-2001
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Aggregation on lower levels are often realised for drawing together variables (frequently pol-
lutants) within one single environmental sector such as air, atmosphere or water. Examples
are:

e air quality indices like, for instance, the
“ATMO-index for urban areas” pro- SOUEINDIGES ATMD INDICE ATTHO
vided by the French Agency for the o
environment and Energy Management pr—
(ADEME, cp. Fig. llI-8)*® or the Ger-
man “Luftqualitatsindex” used by the
Bavarian Agency for Environment for
regular environmental reporting
(BayLfU 2004);

e the quality categories of the morpho-

logical structure of waterbodies being Fig.lll-8: The French urban air quality

subject e.g. of regular reporting based index ATMO (OECD 2002)
on German-wide maps (LAWA 2002);

e the chemical indices of water quality (e.g. BACH 1980);

e the Global Warming Potential, which had been elaborated by the Intergovernmental
Panel on Climate Change consulted by the Subsidiary Body for Scientific and Techno-
logical Advice, and which is used to calculate the carbon dioxide equivalence of anthro-
pogenic emissions by sources and removals by sinks of greenhouse gases listed in An-
nex A of the Kyoto Protocol®”;

e the Ozone Depleting Potential which had been developed by the UNEP Ozone Secre-
tariat and which was integrated, inter alias, in the core set of indicators of EEA%,

All these indices are often used and meanwhile well established in a lot of (environmental)
reports.

3.2 Aggregation procedures

Following the OECD-paper “Aggregated Environmental Indices: Review of Aggregation
Methods in Use” (OECD 2002), the process of aggregation can be differentiated into four
sequent steps. The rules to be regarded during the different steps of the process are de-
scribed respectively. The aggregation process as such needs to be completely transparent,
i.e. raw data and aggregation methods must be described:

e Selection of a set of variables
being representative of the topic or policy issue,
satisfying the criteria of soundness for the selection and development of indicators
(cp. Section I11:1.4),
being as independent as possible: indicators aggregated to an index must not in-
fluence each other (cp. Section lll:1.4: Thematic differentiation),
being in the same position in the cause-effect-chain (PSR or DPSIR).
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e Transformation of the variables for ensuring that changes in one variable do not dominate
those of the others in the final score of the index (a lot of different methods of transforma-
tion exist, cp. Section I11:3.5.1):

bringing all variables to a common metric,
for making them “behaving” in a similar fashion.

o Weighting (optional): judging relative importance of the different components of the index
based on
scientifically sound weighting factors (reproducible, internationally recognised and
relatively objective) such as the weighting of the components of the “Warenkorb”
(basket of commodities)’? for the Customer Price Index, or
subjectively used weighting factors.

e Valuation: comparing scores with a predetermined classification of what constitutes good
or poor values.

e Presentation and Layout.

3.3 Main criticism and alternatives

The transition from a simple indicator to a composite index often entails a shift from objectiv-
ity to subjectivity. This causes a lot of scepticism, especially about highly aggregated indica-
tors. There is nearly no indicator aggregation or index which does not receive bad review due
to the methodology it is based on. UMBRICHT & MEIER (2005) sharpened the criticism by
questioning “do aggregated sustainability indicators give evidence for anything, or are they
just ‘short, simple, and stupid’?” Sometimes there are too many and too unsystematically
composed variables, sometimes the weighting of the variables or the algorithm is criticised,
sometimes it is the transformation procedure which does not seem to be adequate (NOLL
2002):

e Aggregated indicators and indices have to unify vari- . . chemistry laboratory one
ables or indicators which are measured or observed |g5rns to be a little cautious
on totally different scales and with different measure-  apout 'combining' substances.
ment units (“‘comparing apples with oranges”). There-  But ...the somewhat analogous
fore scale transformation procedures are necessary 'combining' of information has
(cp. Section 111:3.2). But which transformation method  not been widely recognised to
will be the most suitable and which effects have the have a property analogous to

different methods for the resulting index value? ]tc)low“ing 2 [ U2 SIEITER DTS
ace".

e Often calculation procedures are required for “unify-  (OTis D. DUNCAN 1984 cit. in
ing” the variables or indicators. But which are really = NoLL 2002)

12 . . . . I . .
In economics the so-called representative commodity basket is a compilation of different goods and services as
representative as possible in order to calculate the Customer Price Index (as average change in prices over
time) and the inflation. The changes in prices of the goods and services of the commodity basket are calculated
for a certain time (e.g. four years) using a constant weighting for the single categories in accordance to the pro-
portionate expenditures of the private households. From time to time the selection of goods and services is
adopted and new commodities are included, others are removed from the index.
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suitable algorithms? Is it better to add up the figures or to multiply them? To which level is
it justified to compensate a good by a bad value?

o Different weightings of variables or indicators within an index may be justified. But who
can decide it? Shall we base the weighting on scientific knowledge, experts’ estimations,
public opinion or, for instance, on factor scores taken from factor analyses?

It can be summarised that the following are regarded as specific risks of aggregation:

e misinterpretation due to simplification,
e pretended objectivity although subjective methods are applied, and
e concealment of data gaps or methodological shortcomings.

We do agree that realising a well funded and transparent aggregation requires the fulfilment
of a wide range of pre-conditions. Therefore alternatives are discussed which allow to pro-
vide a comprehensive synopsis of different variables or indicators but avoid the risks of
mathematic aggregation. Two important alternative approaches shall be presented:

o the well known and also internationally established concept of identifying so-called key or
headline indicators (cp. Section 11:3.3.1), and
e the application of typological analyses for combining information (cp. Section 111:3.3.2).

3.31 Key indicators

LT}

Unlike the aggregation of indicators, the concept of “key”, “lead” or “headline” indicators is a
way of condensing information which is by far less demanding from a statistical point of view.
Key indicators are consciously selected from a wider range of indicators in order to provide
simple and clear information to decision-makers and the general public about policy progress
in certain fields?®. Depending on scientific progress, improvements of data availability and
most certainly on changes of political relevance, the selection is open to changes (OECD
2001, NoLL 2002).

In terms of environmental sustainability, the OECD among other organisations uses a set of
key environmental indicators, taken from their core set of indicators. The selection took into
account their policy relevance with respect to major challenges for the first decade of the 21°
century, including pollution issues and issues related to natural resources and assets, their
analytical soundness and their measurability (OECD 2004).

Generally, the selection of key indicators is based on the assumption that a higher potential
of information is inherent to these indicators and that they are summarising and representing
a whole field of indication (NoLL 2002). The methodological approach to the identification and
selection of key indicators is a key question. One possibility close at hand in order to find
representative indicators is to analyse the correlation of indicators. One indicator highly cor-
related to all other indicators of the same field of indication could be used as a representative
key indicator (LEIPERT 1976 cit. in NOLL 2002). However, the selection of key indicators often
lacks a transparent methodological approach and is handled rather arbitrary, for instance
based on considerations of plausibility. From a scientific point of view the application of
methodology-based procedures is a precondition for satisfying results of the use of key indi-
cators to generate condense and simplified information.
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3.3.2 Typological analyses

Typological analyses combine information and aim to preserve the original information con-
tained in each variable or indicator and thus avoid loss of information (ABRUzzINI 2000 and
BOHNKE 2001 for analysing indictors on poverty and social exclusion). Certainly, also these
procedures suffer certain weaknesses — simply due to the limited capacity to gain an over-
view of a great number of different values. Nevertheless, it seems that until now one has not

taken full advantage of their strengths (Noll 2002).

Not merging but combining indicators demands for techniques to simplify the perception and
to allow visual aggregation. Different forms to present the complex information have been

developed. Some of them shall be mentioned here:

The European Statistical Laboratory presented the so-called Dashboard of Sustainability
(Policy Performance Index)® which is primarily a visual display methodology being appli-

cable to a variety of datasets.

The dashboard image is a metaphor
for using information presented on di-
als to steer a system in a defined di-
rection, e.g. towards sustainable de-
velopment (OECD 2002). The policy
performance for any issue can be
characterised through the importance
(reflected by the size of the segments)
and "good vs. bad performance" (ex-
pressed on a green-to-red colour
scale) and allows the national or re-
gional benchmarking (cp. Fig. 1lI-9).
The dashboard was also used to dis-
play “Swiss regional dashboards”
within the FUNalpin Project (cp.
Section 11:1.2.3 and CARABIAS-HUTTER
et al. 2005).

Widely spread are also presentations
in form of rosettes, ceiling roses, spi-
der's webs or amoebae being suitable
to display scenarios or distance to tar-
get situations (cp. Fig. 1lI-10 and Fig.
[11-11). Fig. IlI-12 shows another vari-
ant but generally used for the same
purposes.

different cultivations/*
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(kg/ha) 1 <¢

Ecological compensation
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Fig. lll-12: Deviation of indicator values of one town compared to the average value
(UMBRICHT & MEIER 2005, slightly modified and translated)

Even if at first glance the visual aggregation seems transparent and comprehensible, there
are often other aggregation and / or transformation procedures behind the displayed catego-
ries. Therefore, transparency and comprehensiveness is only given when all these aggrega-
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tion and transformation procedures are explained in detail and all data and information used
for the analysis and evaluation is presented.

3.4 Aggregation procedures in DIAMONT

If coherent information on the main trends is to be achieved, then indicator based information
must of necessity be aggregated. As presented in Section 111:3.3, processes of aggregation
are often contested in principle and confronted with the allegation of not being scientifically
justified and sufficiently transparent. Also some pre-DIAMONT indicator projects, such as
RAUMALP and MARS, experimented with different methods of aggregating indicators. DIA-
MONT is taking advantage of this wealth of experience and works to the rule of “as little ag-
gregation as possible, as much aggregation as necessary.”

Within DIAMONT aggregation procedures have to be realised on three different levels:

1. for aggregating variables with the purpose to reduce the number of data sets to be pre-
sented in form of indicators (cp. Section I11:3.4.1),

2. for providing a comprehensive synopsis of the indicators (or rather indicator values) se-
lected to characterise the occurrence of a main trend, with the purpose to compare mu-
nicipalities or groups of municipalities with respect to the occurrence of this main trend
(cp. Section 111:3.4.2),

3. for evaluating, if the main trends or sub-trends described by the respective phenomena
correspond to the requirements of regional sustainable development (cp. Section
111:3.4.3).

3.41 Aggregation of variables

For DIAMONT we set up the rule that variable aggregations should be limited as strictly as
possible to minimise the risks of aggregation. If we decided to aggregate variables, we tried
to use well-established and already scientifically discussed aggregation methods and indi-
ces. Two examples shall be mentioned here:

e “Air quality index for urban areas”: defined by the highest scale-transferred value of the
four substances NO,, SO,, PM10 and CO being typical immissions for urban areas,
caused by traffic, domestic fuels, industrial plants as well as power and heating plants.”
These are also the most frequently measured substances on measurement stations situ-
ated in the urban context. Mostly O; is also measured, even if high concentrations are
much more characteristic for non-afflicted rural areas. The formation particularities of
ozone™ are the reason, why high concentrations of ozone cannot be used for indicating

3 For details on the calculation method see indicator fact sheet in the DIAMONT data base.

" 0zone is not directly emitted in the atmosphere, it is formed by photochemical reactions triggered by the con-
centration of the precursors of ozone. The combination of ozone formation, vertical mixing and depletion at solid
surfaces triggers the daily variation of ozone concentrations. Depletion and titration with NO lead to low concen-
trations near ground during night time, whereas in the reservoir layer at elevated altitudes, high concentrations
can prevail over several days. Therefore areas remote from the sources of the precursors are affected by higher
ozone levels — especially long-term concentrations — than areas directly influenced by the emissions of the pre-
cursors.
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and localising areas (municipalities or regions) directly afflicted by relevant emissions.
Therefore its has been decided not to include O in the index formation (in contrast to the
ATMO-index for urban areas, cp. Fig. [II-8).

e “Change of number of employees subject to social insurance contribution in branches of
a high added value and high innovative potentialities”: the indicator provides information
of the branch structure of the urban areas by adding the number of employees subject to
social insurance contribution in selected branches. Particularly innovative branches and
those of a high value added show a tendency towards centralisation and may indicate a
high dynamic of the urban area. The following NACE-sectors are regarded as being im-
portant for the indicator calculating: communication (64), banking and insurances (65 -
67), business related services (70 - 74) and machinery, chemistry, electrical engineering,
and micro-techniques (24, 29, 30, 32 - 35).

In some cases both the status quo and the development of an issue seem important to be
indicated, e.g. if the evaluation requires to know, from which recent status on a changing
process takes place. Therefore it is proposed for further DIAMONT work to test combining
methods such as:

e “Change of natural and semi-natural areas”: It has been supposed that a further shrink of
natural and semi-natural areas from an already low level (e.g. less than 10% of the whole
area) is to be evaluated as more critical than a reduction starting from a relatively high
level. Therefore a combination of both factors, the degree of shrinking or increasing and
the present situation, is experimented for following the calculation procedure:

% of loss in area of natural and semi-natural biotopes (pastures, forests, wetlands and
other semi-natural areas such as moors, heathland) * 1 / reduction factor.

As reduction factors have been proposed:

area of natural and semi-natural biotopes > 50%: 1

area of natural and semi-natural biotopes > 40-50%: 0,9

area of natural and semi-natural biotopes > 30-40%: 0,8

area of natural and semi-natural biotopes > 20-30%: 0,7

area of natural and semi-natural biotopes > 10-20%: 0,6

area of natural and semi-natural biotopes < 10%: 0,5

Due to lack of scientific rationale for the calculation procedure this first proposal was
elaborated to be tested by using concrete data.

3.4.2 Aggregation of indicator values to main trend images

The “identification indicators” for characterising the main trends (cp. Section Ill:1.2) were de-
duced from literature research and analyses of other indicator systems. As long as they have
not been tested by using and analysing concrete data, it remains hypothesis, if the indicators
are really suitable to describe the respective main trends. Therefore it has been decided to
choose the method of typological analyses (cp. Section 111:3.3) for combining the information
and - at the same time - preserving the original information contained in each indicator. So-
called “trend images” shall provide a coherent and comprehensive visual synopsis of all indi-
cator values determined for each municipality or each group of municipalities. It is assumed
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that in municipalities with similar combinations of indicator values a main trend is similarly
pronounced.

Fig. 1lI-13 shows the fictive example of the main trend “Local centres and fringes between
competition and co-operation”. The indicator values of urban area A point to a strong occur-
rence of urbanisation processes, whereas those processes supposedly are rather weak in
urban area B.

Urban area A 0 10 20 30 40 5 60 70 8 90 100
Main trend pronounced State: : ‘ : ‘

Location quotient of branches of an urban economy (low - hig h)

Connections to telephone and intemet (low - hlgh)

Migratio n balance (low - hig h)

Populatio n density (low - hig h)

Election behavio urin core cities and their surroundings (low -high)

Cultural events (few - many)
Trend:

Land take for settlement andinfrastructure (d- i) i

Change of intensivelyused and profitable agricultural land (i - d)

Change of average real estate price (d |)

Change of emplo yment-to-populatio nratio (d |)

Change of resident populationin corecities (d- i)

Urban area B
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Main trend not pronounced

State:
Location quotient of branches of anurban economy (low - hig h)
Connections to telephone and intemnet (low - hig h)
Migratio n balance (low - hig h)
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Election behavio urin core cities and their surroundings (low -high)
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Trend:

I

I
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I
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I

I

I

I
Land take for settlement and infrastructure (d- |)
Change of intensively used and profit able agricultural land (i - )

Change of average real estateprice (d - )
Change of emplo yment-to-populatio nratio (d |)
Changeof resident populationin corecities (d-i)

(d — i) = decreasing - increasing
Fig. lI-13: Fictive main trend images

The precondition for bringing together all values of the identification indicators, which are
possibly strongly differing in magnitude and (measurement) unit, in one scheme and for im-
proving the conditions for further statistical analyses is the scale transformation of all indica-
tor values. In Section I11:3.5.1 we will propose some methodological steps for realising the
scale transformation. Applying, specifying and testing these methods by using concrete data
will be one task of WP8.

It is assumed, that in municipalities with similar combinations of indicator values a main trend
is similarly pronounced — or not pronounced. The main trend images thus also give informa-
tion about, for instance, the different development types of urban areas (cp. Fig. 11-8). In or-
der to interpret the results under a wider perspective beyond the interpretation of single mu-
nicipalities, statistical methods can be used to achieve a classification of the results. In
Section 111:3.5.2 we will shortly introduce such statistical methods.
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343 Aggregation for evaluating sustainability

As the “identification indicators” shall be brought together by displaying main trend images
(cp. Section 111:3.4.2), an adequate method has also to be found for condensing the informa-
tion provided by the “evaluation indicators” (cp. Section 111:1.3). The latter have been selected
to answer the question, if the municipalities or groups of municipalities, where a certain main
trend is identified, are developing in a sustainable way.

Generally, the same visual aggregation method as explained above for the “identification
indicators” is thinkable to be applied. But additionally also mathematical aggregations are
possible. This depends on the information to be aimed at:

e If all municipalities shall be compared for the purpose of a benchmarking, “ranking points
analyses” could be a suitable method (for further explanations cp. Section 111:3.5.1, step
3).

e |If the indicator-based assessment shall be used for consulting the municipal actors and
developing recommendations for improving the situation, differentiated information for
each indicator will be needed to identify where most urgent action has to be taken. In this
case, visual aggregation methods should be preferred. Considering the objectives of
WP9 to find or improve indicator-based instruments for steering sustainable regional de-
velopment (cp. Fig. 1ll-4), this approach should be pursued within DIAMONT.

Municipalities with similar combinations of evaluation indicator values can be supposed to
develop in a similar manner in terms of sustainability. Therefore also in the context of the
evaluation indicators, statistical methods can be used to achieve a classification of the re-
sults (cp. Section I11:3.5.2).

3.5 Methodological proposals

3.5.1 Scale transformation

The scale transformation includes the following partial steps:

1. giving all indicators the same order of magnitude,
2. defining the extreme values of the scale of transformation,
3. selecting the best fitting transformation method.

Step 1: giving all indicators the same order of magnitude

As the indicators are generally formulated in a neutral way (cp. Section II:4.1), a clear orien-
tation for their interpretation with respect

¢ to the occurrence of a main trend (“identification indicators”),
e to risk of unsustainable developments (“evaluation indicators”).

will be necessary. The formulation of the phenomena helps to provide such an orientation:
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indicator: phenomena: interpretation of indicator:
“identification” (main trend is pronounced)
Change of average  Increasing competition of = high real estate price = high competition
real estate price land use low real estate price = low competition
Population growth high attractiveness of town = high growth rate = high attractiveness
as place of residence low growth rate = low attractiveness
“evaluation” (risk of unsustainable development is high)
Effective mesh size  High fragmentation of = high value = low fragmentation = low risk
green areas low value = high fragmentation = high risk
Air quality index for ~ Bad air quality = high index value = bad air quality = high risk
urban areas low value = good air quality = low risk

Step 2: defining the extreme values of the scale of transformation,

The second step of the transformation procedure consists in the determination of the ex-
treme or threshold values delimiting the “tails” of the scale: Which indicator value will be
equated with the lowest (e.g. “0”), which with the ceiling limit (e.g. “100”) of the scale? Defin-
ing these extreme values also implies that means beyond and above them will be truncated
and equalised with the threshold values, and changes will not be considered any more -
unless they exceed the lowest or fall below the highest value.

The determination of the threshold values can be based on:

e the analyses of the real data distribution, checking which maximum and minimum values
do occur and if there are outliers which may be ignored. This method demands for broad
— in the case of DIAMONT Alpine-wide - data availability for characterising the whole
range of existing values. The advantage of this method would be that it is relatively objec-
tive except the possible cutting of the scale at its minimum and maximum. A disadvan-
tage may be that each additional or changing data set can result in a change of the
threshold values;

e objectives which are formulated for the respective indicator. However, it is obvious that
quantified objectives will never be available for all indicators (BMU & UBA 2003);

e experiences or predefinitions taken from literature or singular data sets. This method, for
instance, was applied in the FUNalpin project (cp. Section 11:1.2.3). It allows the determi-
nation of threshold values even if neither complete data sets nor objectives are available.
However the determination of the thresholds is not really transparent and therefore this
method is assailable.

For the “identification indicators” it is recommended to base the threshold determination on
real data assessments. The formulation of the main trends does not imply statements on
sustainability, nor can the values of the “identification indicators” be evaluated against sus-
tainability objectives.

In contrast, for the “evaluation indicators” other methods can be experimented dependent on
the availability of objectives going with the indicators.

In the environmental sector quantified objectives for describing high environmental quality
are rare. Nevertheless, if quantitative environmental objectives exist, these values can be
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used for fixing at least the “sustainable end” of the scale. But which is then the situation to be
characterised as “non-sustainable”? Limit values defining critical impairment of natural re-
sources (e.g. limit and target values as well as thresholds of EC Directives) generally seem
not to be appropriate as thresholds for scaling, because the compliance with these critical
limits or thresholds does often not allow any conclusion with regard to sustainability.

For the social sector, often very ambitious objectives are formulated (as for example in the
AGENDA 21: elimination of poverty, in the Social Action Programme of des EC 1974: full
employment, e.g. FRIEDRICH & WIEDEMEYER 1998). Underlying such objectives the question
arises which deviation from the objective can be evaluated as “still sufficient” for achieving or
fostering sustainable development.

These reflections should be deepened within the WPs 9, 10 and 11. Especially working in the
test regions and realising local workshops will give the opportunity to discuss objectives,
which later can be monitored by indicator (cp. Fig. lll-4).

Step 3: selecting the best fitting transformation method

The transformation method decides how the intermediate values are spaced between the
threshold values. Among others three general strategies can be used (MATTHES & SCHRODER
2004):

e The “ranking points analysis” finds out which is the individual ranking position of a mu-
nicipality or region concerning each indicator and deduces the resulting ranking points.
Afterwards all ranking points (within a respective thematic topic) are added up for deter-
mining a final ranking position. The ranking points analysis had been applied by the
MARS project (Section I11:2.4.1) aiming “to aggregate the indicators in such a way that a
complete evaluation of the sustainability of the regions can be made in relation to the
others” (BAK BASEL EcoNomics 2005: 211). An important disadvantage is that the
method aggregates ordinal values and does not consider the “distances” between the in-
dicator values of the analysed regions.

e The “factor scoring” grades all the indicators according to a unique scale. Each indicator
is assigned to an integral evaluation score previously fixed (e.g. all inflation rates be-
tween 3 and 6% are evaluated with 4 points). In further steps these scores can be added
up for all the indicators. In contrast to the ranking points analysis this method is based on
an evaluation process derived from analytical knowledge. Nevertheless the limits of the
respective classes are eventually randomised, and the change from a class to the other
results in a saltus of points even if the indicator value is only slightly different from an-
other. The factor scoring is a frequently used method (e.g. for generating the Index of
Economic Freedom, HERITAGE FOUNDATION 2006).

e “Metric procedures” avoid such salti and transform the indicator value directly using an
unique scale, which also allows to consider decimal numbers. The lowest number is
equated with the lowest score, the highest with the highest score or vice versa. Based on
the unique scale all values can be further elaborated (e.g. added or averaged).

For generating the main trend images it has been decided to use a metric transformation
procedure. This is because on the one hand the main trends do not imply evaluations so that
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ranking procedure are not adequate, on the other hand the visual aggregation of the indicator
values does not require the factor scoring but can operate based on real values.

For the metric transformation, there are different methods in use. The most frequently used
scale transformation procedure is standardisation (= z-transformation). Nevertheless, the
most appropriate method should be individually determined in reliance on the specific indica-
tor in dependence of its individual behaviour (OECD 2002, MATTHES & SCHRODER 2004). If
the values show a more or less equal distribution, linear transformation will be possible. Lin-
ear transformations are e.g. the conversion from a measurement unit to another (like centi-
metres to inches, pounds to kilograms, Fahrenheit to Celsius, or EURO in Dollar). One char-
acteristic of linear transformations is that they preserve relative spacings. Values that are
evenly spaced before transformation remain evenly spaced after transformation. This trans-
formation method was strictly applied for all transformation procedures within the FUNalpin
project (Section 11:1.2.3).

If values are asymmetrically distributed (e.g. the population density in the Alpine municipali-
ties, cp. Fig. llI-14), a nonlinear transformation should be used which manipulates the data.
Such transformation methods are, for instance, standardisation, normalisation, root transfor-
mation or logarithmic transformation. They allow for a better visual differentiation of very simi-
lar values within the main trend images and improve the for a further interpretation by statis-
tical methods. Looking on the Alpine wide data set on population density, a linear transforma-
tion will nearly make impossible to differentiate the low populated municipalities from each
other. In contrast, a logarithmic transformation will reduce the positive skewness compress-
ing the upper end (tail) of the distribution while stretching out the lower end.

Number of 1000+
municipalities

1.000

00—

500+

400

200+

I | I |
o 2449 447 T46 995
Population density (inhabitants / km?)

Fig. lll-14: Distribution of values on population density in Alpine municipalities
(own data evaluation)

3.5.2 Classification

There are approx. 6.000 municipalities in the perimeter of the Alpine Convention. Although
not all of these municipalities are affected by all of the main trends, it will not be possible to
get an overview of the results on municipality level. For instance, the number of urban areas,

81



DIAMONT: WP7
Work package Report — Section |l . bosch & partner

which are to be regarded in the context of the selected main trend “Local centres and fringes
— between competition and cooperation”, amounts to approx. 190. Thus, in order to get an
Alpine-wide interpretation of the situation concerning the main trends, it is necessary to clas-
sify the municipalities or groups of municipalities according to similarities of the indicator val-
ues.

Multivariate statistics offer different methods of analysis which can be used for classifications
(LEYER & WESCHE 2007). Without going into the further detail, the methods can be distin-
guished into two main approaches. There are agglomerative approaches as the cluster
analysis, which combine similar objects in a stepwise procedure starting from the total num-
ber of single objects. The similarity of the objects is displayed by means of dendrograms. In
contrary, divisive approaches classify the objects starting from the whole set of objects,
which is then stepwise divided into smaller groups. The results are either dendrograms (hier-
archical methods as TWINSPAN) or rather groups of similar objects (non-hierarchical meth-
ods as cluster-centroid analysis).

The methods allow the use of different transformation methods, measures of similarities and
algorithms and thus are rather flexible. For this reason, also the results of the methods can
strongly differ from each other without suggesting the “correct” classification. The recom-
mendation of a specific approach is not possible. The analyses rather have to be carried out
in an explorative way and have to be interpreted thoroughly, until a reasonable result is
achieved. This step can only be done in further WPs by analysing existing data.
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4 DIAMONT database

41 Objectives and purposes

In the framework of DIAMONT a web-based database was installed and developed in order
to facilitate the exchange of knowledge and data between the partners. The XML-based
DIAMONT database (in the following referred to as “database”) is administrated by the Ba-
varian State Ministry of the Environment, Health and Consumer Protection (BayStMUGV)
and located on the respective servers. Within WP7 the database has been further developed
in close co-operation between the BayStMUGV and the German DIAMONT partners Bosch
& Partner and ifuplan.

The database can be accessed at www.diamont.bayern.de by Diamont partners equipped
with user name and password.

As mentioned in Section I:3 important parts of the DIAMONT concept was developed in close
co-operation with the steering bodies of the Alpine Convention to give an impetus to SOIA
e.g. by the development of indicators and of data processing methods. The database con-
tributes to the envisaged exchange of knowledge between DIAMONT and SOIA as it is com-
patible to the SOIA database installed also at the BayStMUGYV. First considerations about
the SOIA database were made in the context of the WG RSA / SOIA (cp. Section 1:3.2). Bas-
ing on the outcomes of the WG EOI (cp. Section 1:3.1) concerning the structure and contents
of metadata fact sheets on indicators and variables, the SOIA database is laid out as a man-
aging tool for metadata as well as an instrument for storing and possibly processing data for
indicator calculation. To facilitate an easy transfer from the results of DIAMONT to SOIA, the
indicators were developed and documented in a compatible way within the DIAMONT data-
base.

4.2 Contents

On its highest level, the database is organised in working domains called “classes” consisting
of data sets described by the same attributes. The different classes fulfil various functions
within the database.

The classes ‘Directory’ and ‘Library’ serve DIAMONT Data Base
organisational purposes to store the ad-
dresses of the database users or rather to
exchange documents between DIAMONT

partners.
‘ g s Please Select a Class
The two classes ‘Specific data sets’ and Directory
‘ ops y Indicators
Metadata on specific data sets’ are pro- Specific data sets (for later use)
. Metadat ific dat: ts (for lat
vided for future uses of the database, Ly o specic datasets {forater use)
when specific data on municipalities or e on
regions will be delivered to and possibly Aaminister ser bate
also processed within the database. Fig. l-15: Classes of the DIAMONT data-

base
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To some extent, the work conducted in WP7 bases on the preliminary work of the WG EOI
(cp. Section 111:1.1, Section Ill:2.1). Thus the indicators proposed by the WG EOI are con-
tained in the database as a single class, which can be linked to the indicator proposals in
DIAMONT where appropriate. Hereby the development of the indicators can be traced back
and the inputs of WG EOI can be made visible.

In the context of WP7, the most relevant classes are ‘Indicator’, ‘Variable’ and ‘Phenome-
non’. The information on the classes provided in the following tables is also contained in ex-
planatory sheets within the database itself.

The functions of the database are explained in Annex 4.

4,21 Class ‘Indicator’

The fact sheets of the class ‘Indicator’ contain all meta information necessary to describe and
calculate the indicator, the approach of indication, sources considered as well as information
on how to evaluate the indicator values. Tab. IlI-3 describes the respective database fields in

detail. Fig. 111-16 presents an example of a filled in fact sheet.

Tab. lll-3: Database fields of the class ‘Indicator’
Category Field Content
Identification | Diamont ID Unique ID for numbering and coding the indicators
Indicator title Title of the indicator. Indicators having country-specific formulas are treated
as separate indicators having specific 'Indicator titles' and 'DIAMONT ID's
Indicator purpose | Purpose of the indicator as identification of the main trend respectively
evaluation of its local shape (cp. Section 111:1.2 and Section 111:1.3)
Calculation idea Description of the specific calculation method of the indicator and the neces-
sary variables
I\_/akriable Indicator | Link to the fact sheets of the variables needed for calculating the indicator
in
Indicator unit Unit of the indicator as t, kWh, km? etc.
Indicator type Indicator describes a current status quo or a development process?
Data origins Possible sources of data
Assessment Formulation of a clear orientation for the interpretation of the indicator
Main trend Assignment to the main trend
Phenomenon Assignment to a phenomenon
Pillar Assignment to a pillar of sustainability
Dimension Assignment to a dimension
Topic Assignment to topics according to European settings (cp. thesaurus)
Abstract Non obligatory field for describing an abstract of the indicator sheet
Contact Person responsible for content
Distributor Contact | Organisation holding distributing permission
Reporting Reference to Al- Degree of reference to objectives of the AC (Categorisation)
pine Convention
Objectives of Al- Specific objectives of the Alpine Convention related to the indicator
pine Convention
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Category Field Content

Work Comments Comments by the DIAMONT partners

progress State of advance | Self estimation of the editor on state of advance of the indicator description
Comment Background + Background information on the idea of indication and the interrelation of indi-

Recommendation |cator and phenomenon.

References Sources of literature considered while developing the indicator.

Estimation on Data | Synoptic estimation on data availability in spatial and temporal regard based

Availability on the country-specific estimations on the variables by the experts

Estimation on Estimation on the comparability of eventual country-specific sub-indicators of

information compa- | one indicator (e.g. if variables used for indicator calculation differ between the

rability countries)

Scientific Rationale | The indicator bases on acknowledged standards and is used in indicator-
based reports by e.g. the EEA or the OECD ('yes', 'no')

Trans- References for Description of the reference of the transformation values
formation Scaling

V_max Maximum threshold value suitable for evaluation of the current indicator value
respectively for scale-transforming the value (country specific where appro-
priate)

V_min Minimum threshold value suitable for evaluation of the current indicator value
respectively for scale-transforming the value (country specific where appro-
priate)

Transformation Rule for transforming the indicator values

procedure

Transformation Rationale of transformation rule and for setting references for maximum and

rationale minimum thresholds (country specific where appropriate)

Transformation Sources (of literature) for formulating 'transformation procedure' and 'trans-

source formation rationale'

Technical Technical respon- | Person responsible for correctly entering the database record
Data sibility

Institution

Institution technically responsible

Link

Link to institution technically responsible
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Indicator title
Indicator purpose

Calculation idea

Indicator unit

Data origins
Maintrend
Phenomenon
Editor
Assessment
Pillar
Dimension
Topic

Metadata date
Stamp

Contact
show hide

Distributor Contact
show hide

Objectives Alpine

DIAMONT Alpine Convention Indicators

Location quotient of branches of an urban economy
Identification

Combined location quotient of the sectors Trade (50 - 52), Transport (60 - 63),
Communication (64), Banking and insurances (65 - 67), Business related
services (70 - 74), Social services (75, 80, 85, 91, 92) as
(sum of jobs in the respective sectors in the municipality / total number of jobs
in the respective sectors per municipality) / (sum of jobs in the respective
sectors in all alpine municipalities / total number of jobs in the respective
sectors in all alpine municipalities)

Js.

Indicator 1) Status quo
type
Number of employees according to branch groups (LAU2)

1) Local centres and fringes between competition and cooperation info

no unit

High importance of branches of an urban economy

Andrian

The higher the indicator value, the stronger the indicator points to urbanity.
2) Economy

EC-1) Economic performance and infrastructure

economy

2006-08-08

Bosch & Partner GmbH : Stefan , v. Andrian-Werburg

Bosch & Partner GmbH : Stefan , v. Andrian-Werburg

Reporting

0) not existent (no relation between indicator and objectives of the AC in spite

Convention of a wide-ranging interpretation)
Work progress
State of advance 2) advanced
Comment

Background +
Recommendation

A suitable indication to display the importance of branches is the location
quotient (“Standortquotient”), comparing the ratio of jobs of a certain branch to
the total of jobs in one municipality to the ratio of a reference unit. Their
occurrence in different parts of agglomeration varies (e.g. commercial services
are strong in core cities, whereas transport is strong in core zones adjacent to
the core city).

Different aspects are important. On the one hand, the mix of branches is
important, i.e. the dependency of the municipality of certain branch groups (e.g.
tourism sector; social services). On the other hand, a high average value of
sectoral location quotients shows the economic strength and prosperity of
urban branch groups within the municipality, as branches concentrating in
agglomeration are said to be of high added value.

Relevant branches belong mostly to the tertiary sector and are in particular:

- Trade

- Transport

- Communication

- Banking and Insurances

- Business related services
- Social services.

Fig. llI-16:

References ARE - Bundesamt fiir Raumentwicklung 2005a: Monitoring Landlicher Raum,
Themenkreis U2: Struktureller Wandel der Wirtschaft im landlichen Raum.
Version 1/05.
ARE - Bundesamt fiir Raumentwicklung 2005b: Monitoring urbaner Raume
Schweiz, Themenkreis 2: Spezialisierung der Wirtschaft im stadtischen Raum
(Vertiefungsstudie). Version 01.05.
Perlik M. 2001: Wirtschaftliche Strukturtypen als Indikator fiir die Verstarkung
der internationalen Netzwerkverbindungen der Alpenstéadte. Revue de
Géographie Alpine 89/1. http://hdl.handle.net/1801/308 (loaded 13.07.2006)
Schuler M., Perlik M., Pasche N. 2004: Nicht-stadtisch, rural oder peripher - wo
steht der landliche Raum heute? ARE, Bundesamt fiir Raumentwicklung, Bern.

Transformation Data
Transformation (1) - Country:
Transformation Comparison to the lowest and highest values in the Alpine space
rationale
Technical Data

Technical Bosch & Partner GmbH : Stefan , v. Andrian-Werburg

responsible

show hide

Link www.boschpartner.de

Institution Bosch & Partner GmbH

show hide

General file attachments
List of attached files
Description

show document online: NACE-NOGA 1155301981705.xIs
right click and 'save as')

file download (use

This indicator is linked by following documents:

Example of a filled in fact sheet of the class ‘Indicator’
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4.2.2

Class ‘Variable’

The class ‘Variable’ contains the metainformation on the variables necessary to calculate the
indicators. The respective fact sheets contain descriptive information on the variables as well
as fields for country-specific information on data availability in space and time. Tab. Ill-4 de-
scribes the respective database fields in detail. Until now the fact sheets of the class “Vari-
able” are not filled in yet.

Tab. lll-44: Database fields of the class ‘Variable’
Category Field Content Possible example
Identification | Variable ID Unique ID for numbering and coding | 001; 002; ...
the variables in the framework of
DIAMONT A1,B1,C1 ...
Variable title Name of the variable Resident population
Variable formula | if necessary: Formula for calculation | none
of the variable
Variable unit Unit of the variable (t, kWh, km?, etc.) | Number of persons
Variable type Type of geographic data needed polygonal
Variable Indicator | if necessary: link to variables / indica- | none
link tors needed to calculate the variable
Topic Assighnment to topics according to society
European settings (cp. thesaurus)
Abstract Non obligatory field for describing an
abstract of the variable sheet
Contact Person responsible for content Bosch & Partner GmbH : Konstanze ,
Schonthaler
Comments Country Name of country giving information AT
on the data situation concerning the
variable
Type of data Type of geographic data available polygonal
available
Spatial resolution | Spatial resolution of the data LAU2
Data availability | Are data collected systematically and | data collected systematically and
in space representatively? representatively
Future data Changes in data availability no future improvement of data avail-
availability (in ability to be foreseen
space)
Data availability | Frequency of data collection yearly
(in time, fre-
quency)
Responsible for | Person responsible for variable in- Austrian Partner
comment formation
4.2.3 Class ‘Phenomenon’

Within the class ‘Phenomenon’, the phenomena characterising the respective main trends
are described. Basic information for all phenomena is the assignment to the main trends, the
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title and a definition of the direction the phenomenon is deemed to be pronounced in the con-
text of the respective main trend. Some phenomena could not be covered by suitable indica-
tors. For these phenomena, the database contains additional information on relevant litera-
ture references as well as on possible approaches towards an indication. Tab. lI-5 describes
the respective database fields in detail.

Tab. IlI-5: Database fields of the class ‘Phenomenon’

Field Content Example

Main trend Assignment to the main trend 1) Local centres and fringes between competi-
tion and cooperation

Phenomenon | Description of the phenomenon High attractiveness as a place of residence

Assessment | Rule or proposal for defining the direction how | High population density: 100 (main trend is
the phenomenon is deemed to be pronounced | strongly pronounced)

in the context of the actual main trend Low population density: 0 (main trend is not
pronounced)

Connotation | Associations and ideas towards the indication | Only used if no indicator can be defined.
of the phenomenon. It explains the reasons for
not elaborating an indicator and names possi-
ble approaches towards indication.

Reference References used in the process of developing | Only used if no indicator can be defined.
the phenomenon and approaches for indication
Comment Comments by the DIAMONT partners Phenomenon generally suited, but it has to be
regarded...
4.3 Further work with the DIAMONT database

The database allows the realisation of several working steps envisaged in the framework of
the following DIAMONT WPs. With respect to the continuation of the work on phenomena,
indicators and variables, it can be used in twofold regard.

e as a platform accessible to all partners: with the database a suitable tool for discussion is
available. There are fields provided for commenting on the proposals of phenomena and
indicators, thus enabling a further precision and distinct formulation of the elements of
these classes, also resulting from experiences gathered within WP10 and WP11.

e Furthermore, the database offers the possibility to gather country-specific information
needed for the description of the indicator and its variables. In the context of variables,
i.e. variables necessary to calculate the indicators, each DIAMONT partner will have the
possibility to describe the country-specific data situation. Thus the specific situations in
terms of data availability can be taken into account while specifying the calculation meth-
ods for the indicators. Additionally, the database provides a form sheet for collecting in-
formation on specific national or regional objectives for supporting the transformation of
the “evaluation indicators” (cp. Section 111:3.5.1, step 2).

The database can also be configured to meet the demands of further work steps (cp. Fig.
I-1), e.g.:

e data storage and processing in WP8,
e assignment of instruments to phenomena and indicators in WP9.
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5 Indicator list

In the following sub-chapters, the indicators for the four main trends selected for being stud-
ied with more detail, are presented in a summarising form. Details on each indicator like cal-
culation procedures, units, background information on the selection and development proc-
ess, rationales and references, etc. are presented in the DIAMONT database as explained in
Section 111:4.2.

Some general and specific remarks shall be given:

e The check of data availability was not intended to be realised within WP7. Indicators
should be primarily selected by applying the “best needed” criteria (cp. Section 111:1.4).
Nevertheless it has been decided to focus the indicator selection and development as
strong as possible on those indicators which can be hopefully brought to life.

e Often a lot of different indicators were discussed for representing the phenomena. Ideas
have been cancelled, others further elaborated. Not all of these ideas could be docu-
mented in the DIAMONT database, but we tried to make at least some of our ideas
transparent by giving comments in the database field “Background + Recommendation”
(cp. Tab. IlI-3).

e The indicator titles are consciously formulated as short as possible, so that conclusions
concerning the specific characteristics and the focus of the indicators are not possible.
These details have to be gathered from the respective calculation procedures.

e Nevertheless, not for all indicators the calculation procedures could be already docu-
mented with all the necessary details. Especially, if indicators are adopted from other in-
dicator systems, more detailed research will be necessary partly due to insufficient ac-
cess to the calculation methods. For the selected main trend “Local centres and
fringes...” we tried to specify all the calculation procedures to facilitate direct continuation
of work within WP8.

e All calculation procedures have generally to be interpreted as drafts. They have to be
tested and confirmed working with real data. In particular if the indicators are composed
of several variables, the range of resulting values and their distribution will finally decide
on the suitability of the calculation procedure.

The following tables (in Section 111:5.1, 5.2, 5.3 and 5.4) will present the indicators developed
for the main trends grouped by their function of either “identification” or “evaluation”. They will
also give an overview of the elaborated phenomena. The phenomena, which “identification
indicators are assigned to, are formulated in such a way as to point out the direction, in which
the main trend is pronounced. The formulation of phenomena linked with “evaluation indica-
tors” expresses the direction in which the risks of constraining sustainable development are
increasing (regardless of these risks being evident or not).
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5.1 Indicators for the main trend “Local centres and fringes between
competition and co-operation”

As the main trend “Local centres and fringes between competition and co-operation” aims to
characterise the overall status and development of urban areas, most of the indicators pro-
posed below are designed to be generated for the whole urban area to differ it from the oth-
ers. Nevertheless, the data will be collected on LAU2-level - if it is possible - and aggregated
for the whole urban area (by generating mean values).

This methodological concept includes, that after having characterised the whole urban area,
also differences within the urban area and relations between the municipalities (forming part
of the urban area) can be assessed by using the same indicators. This should be tested in
the test regions (WP10 and WP11).

In contrast to the other main trends, the characterization of the urban areas (dynamic, stag-
nating or losing) assumes that first of all these zones are delimited. For this purpose an inde-
pendent set of indicators was defined closely referring on previous results of PERLIK 2001
(cp. Section 11:2.2.1). This indicators have to be generated on municipal level. Tab. I1I-6 pro-
vides an overview of the different purposes of indication.

Tab. llI-6: Main trend “Local centres and fringes between competition and co-operation” -
purposes of indication

Indicators Generating indicator values Interpretation of indicator values with
the purpose to...

identify the local centres and to delineate the
urban area

g s . generating integrated characterise the urban areas as a whole with
!de|_1t|f|cat|on ﬁzir:;eartitrlr\]/galues values for each urban respect to the occurrence of the main trends
indicators on LAU2 level area (e.g. mean values) | (main trend images)

differentiate the urban area itself and to iden-
tify relations of co-operation and competition
between the municipalities

generating mean values | characterise the urban areas as a whole with
for each urban area respect to the sustainability of the main trends

Generating if possible (possibly resulting in a ranking of urban areas)

Evaluation e
o indicator values X o o
indicators on LAU? level characterise each municipality within the ur-

ban area with respect to sustainability (for
identifying needs for action)
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Tab. llI-7: Indicators for the main trend “Local centres and fringes between competition and
co-operation”
Pillar Dimension Phenomenon” Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation | S=Status quo
Identification indicators to identify the local centres and to delineate the urban area
Economy Labour Strong labour market | Number of employees | S
Economy Labour Strong functional Outbound commuter | S
interrelation between | ratio (to core city and/or
municipalities in a inner-periurban
zone)
Society / Public services Provision of central District capital | S
Culture and security and administrative
functions
Society / Population High attractiveness of | Resident population | S
Culture town as place of resi-

dence

Identificatio

the occurrence of the main trend

n indicators to characterise the urban areas and the single mu

nicipalities with respect to

Economy Economic per- High importance of Location quotient of | S
formance and branches of an urban |branches of an urban
infrastructure economy economy
Economy Economic per- Increasing land take Land take for settlement |1 P
formance and for infrastructure and | and infrastructure
infrastructure settlement
Economy Economic per- Increasing competition | Change of intensively I/E P
formance and of land use used and profitable
infrastructure agricultural land
Economy Public and private | Increasing competition | Change of average real || P
financing of land use estate price
Economy Labour Strong labour market | Change of employment- || P
to-population ratio
Economy Innovation, tech- | High density of com- | Connections to tele- | S
nology and infor- | munication infrastruc- | phone and internet
mation ture
Society / Population High attractiveness of | Migration balance | S
Culture town as place of resi-
dence
Society / Population High potential for Population density | S
Culture social interactions
Society / Population Population growth in | Change of resident | P
Culture the core city population in the core
city
Society / Social participa- | Urban renewal Election behaviour in | S
Culture tion and freedom core cities and their
surroundings
Society / Culture Increasing cultural Cultural events I/E P
Culture relevance
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Pillar

Dimension

Phenomenon

Indicator Title

Indicator
Purpose

| =identification
E=evaluation

Indicator
Type
P=Process
S=Status quo

Evaluation indicators to char.

sustainability

acterise the urban are

as and the single municipalities with respect to

Environment | Structure Loss of typical natural |Change of naturaland |E P
biotopes of Alpine semi-natural areas
valleys
Environment | Structure Increasing land take Land take for infrastruc- |E P
for infrastructure and |ture and settlement —
settlement Variant
Environment | Structure Fragmentation of Effective mesh size E S
green areas
Environment | Species Declining species Species diversity E P
diversity
Environment | Matter exchange |Bad air quality Air quality index for E S
urban areas (short term)
Environment | Water exchange | Decreasing river water | Change of river water E P
quality quality categories
Environment | Water exchange | High dependency on |Local water consump- E S
water importation tion and water abstrac-
tion
Environment | Water exchange |Low water absorbing | Municipal water balance |E S
capacity
Environment | Human health Impairment of human | Population exposed to |E S
health by noise noise
Environment | Human health Low healthiness of Children suffering from |E S
urban life style asthma
Environment | Aesthetics Loss of landscape Landscape diversity E S
diversity
Environment | Aesthetics Lack of recreational Disposability of recrea- |E S
areas tional area
Economy Economic per- Increasing competition | Development of infra- E P
formance and of land use structure and settlement
infrastructure in designated advice
zones of natural hazards
Economy Economic per- Coupling of economic | Efficiency of land use E P
formance and and population growth
infrastructure to space consumption
Economy Public and private | Financial squeeze of |Indebtedness-by- E S
financing the municipality revenues-ratio
Economy Labour Low qualification of Educational attainment |E S
labour force of labour force
Economy Labour Unemployment Long-term unemploy- E S
ment rate
Economy Production and High waste generation | Municipal waste genera- |E S

consumption

tion
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Pillar Dimension Phenomenon Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation | S=Status quo
Economy Innovation, tech- | Low importance of Change of number of E P
nology and infor- | branches of a high employees subject to
mation added value and high |social insurance contri-
innovative potentiali- | bution in branches of a
ties high added value and
high innovative potenti-
alities
Economy Innovation, tech- | Low importance of Number of patent appli- |E S
nology and infor- | branches of a high cations
mation added value and high
innovative potentiali-
ties
Society / Population Unfavourable age Change of age depend- |E P
Culture structure ency index
Society / Population Low potential for so- | Degree of population E S
Culture cial interactions mixture (age groups,
educational level, na-
tionalities)
Society / Social equity and | Gender inequity Women's labour market |E S
Culture family participation
Society / Public services Bad provision of public | Access to public trans- |E P
Culture and security transport port
Society / Public services Bad provision of busi- | Employment in business | E S
Culture and security ness related services |related services
Society / Public services Bad provision of edu- | Employmentin educa- |E S
Culture and security cational services tional sector
Society / Social participa- | Low participation in Participation in local E S
Culture tion and freedom |democratic processes | elections
Society / Culture Low interest in cultural | Visitors of cultural at- E S
Culture attractions tractions
1) Phenomena to which objectives of the Alpine Convention and its Protocols could be assigned are marked with
grey colour.
5.2 Indicator for the main trend “Congestion of transport system”

The main trend “Congestion of transport system” focuses on regions, which are particularly
affected by the traffic loads on the Alpine transport infrastructures. Tab. IlI-8 gives an over-
view of the indicators, covering fields as transport infrastructures, the development of pas-
senger and freight transport as well as the impacts on environment, economy and society.

Tab. llI-8: Indicators for the main trend “Congestion of transport system”

Pillar Dimension Phenomenon Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation S=Status quo

Identification indicators

Economy

Economic per-

formance and

Increasing land take for
infrastructure and set-

Change of length of high-
ranking road network
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Pillar Dimension Phenomenon Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation | S=Status quo

infrastructure tlement

Economy Economic per- Increasing land take for|Land take for infrastruc- || P

formance and infrastructure and set- |ture
infrastructure tlement

Economy Economic per- High density of high- |Road density | S

formance and ranking road network
infrastructure

Economy Public and private |Increasing competition {Change of average real || P

financing of land use estate price

Economy Public and private |High investments in Investments to road | S

financing infrastructure network

Economy Production and High likeliness of traffic |Likeliness of traffic jams |l S

consumption jams

Economy Production and Congestion of transport|Traffic loads on high- | S

consumption system ranking roads (total)

Evaluation indicators

Environment |Matter exchange |Pollution of soils Pollution of soils nearby |E S

the streets

Environment |Matter exchange |Bad air quality Air quality index for traffic|E S

related sites (short term)

Environment |Structure Fragmentation of green|Effective mesh size E S

areas

Environment |Human Health Impairment of human |Population exposed to  |E S

health by noise noise

Environment |Aesthetics Damages of Alpine Length of infrastructural |E S

scenery elements exceeding the
minimum height of 10m

Economy Economic per- Increasing competition |Development of infra- E P

formance and of land use structure and settlement
infrastructure in designated advice
zones of natural hazards

Economy Public and private {Unbalanced invest- Modal split of infrastruc- |E S

financing ments in infrastructure |ture investment
of different transport
modes
Economy Labour Economic decline in Change of employment- |E P
the vicinity of supra- to-population ratio
regional transit corri-
dors

Economy Production and Increase of road trans- [Change of road transport |E P

consumption port volumes (total)

Economy Production and Congestion of transport|Road freight transport E S

consumption system

Economy Production and High emission of Slope of road sections E S

consumption transport specific air
pollutants
Society / Population Low attractiveness as |Migration balance E P
Culture space for living
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5.3 Indicator for the main trend “Modernisation of agriculture in favoured

areas”

The indicators proposed for the description and evaluation of the main trend “Innovation and
competitiveness - modernisation of agriculture in favoured areas” got important impulses
from indicator work done especially within IRENA (cp. Section 111:2.5.2) and SUSTALP (cp.
Section I1I:2.4.3). Some indicators proposed in the list below are directly copied from IRENA-
or SUSTALP-indicators. The corresponding IRENA and SUSTALP indicator identification
codes are documented in the DIAMONT database.

The calculation procedures of IRENA mostly base on national data submissions and cannot
be directly assumed for indicator purposes on regional or local level (cp. for instance the pro-
posed indicators on emission of agriculture). Therefore further critical review of both the indi-
cator proposal and the respective calculation procedure is still necessary.

Tab. IlI-9: Indicators for the main trend “Innovation and competitiveness - Modernisation of
agriculture in favoured areas”
Pillar Dimension Phenomenon Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation | S=Status quo
Identification indicators
Economy Economic per- Higher inputs in inten- |Changing share of agri- || P
formance and sified modern agricul- |cultural area managed
infrastructure ture by low-, medium- or
high-input farm types
Economy Economic per- High share of full-time |Share of full-time farms || P
formance and farms
infrastructure
Environment |Structure Decline of environ- Share of area occupied || P
mental impacts by by organic farming
organic farming
Environment |Species Loss of diversity of 4 alternatives are still I/E
breeds and seeds discussed:
Share in production of
main crop varieties regis-
tered and certified for
marketing
Diversity of breeds in
total livestock population
(cattle, pigs, sheep,
goats and poultry)
Number of livestock
breeds and plant varie-
ties
Proportion of livestock
breeds and plant varie-
ties
Environment |Matter exchange |Livestock density Aggregated livestock | P
density
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Pillar Dimension Phenomenon Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation | S=Status quo

Evaluation indicators

Environment |Structure Loss of characteristic |Occurrence of linear E P

small-sized landscape |structures and small
elements biotopes

Environment |Species Loss of species biodi- |Impacts on habitats and |E P

versity biodiversity

Environment |Species Loss of species biodi- |Population trend of farm- |E P

versity land birds

Environment |Matter exchange |Increasing emissions |Atmospheric emission of |E P

of acidifying and eutro- |ammonia
phying substances

Environment |Matter exchange |Increasing emissions |Emissions of methane |E P

of GHG and nitrous oxide

Environment |Matter exchange |Decreasing river water |Nitrates in surface water |E S

quality

Economy Economic per- Economic decline of  |Agricultural factor in- E S

formance and farming come
infrastructure

Economy Public and private |High dependence of |Producers subsidy E P

financing agriculture by refunds |equivalent

Economy Labour Low importance of Share of employed in E P

agriculture for job mar- |agriculture (var.: agricul-
ket tural manpower density)

Economy Labour Low importance of Share of jobs in agricul- [E S

agriculture for job mar- |ture
ket

Economy Labour Low qualification of Agricultural holders' E S

labour force trainings levels (male,
female)

Economy Production and Increase of water con- | Total area covered by E P

consumption sumption irrigation infrastructure

Economy Production and Increase of water con- | Agricultural share of E P

consumption sumption water use

Society / Population Unfavourable age Rate of farmers above |E S

Culture structure of farm hold- [the age of 45

ers

Society / Social equity and |Gender inequity Share of farms managed |E P

Culture family by women

Society / Income and Low income of farmers | Comparison of income |E S

Culture wealth between farmers and

non-agricultural popula-
tion

Society / Income and Low income of farmers | Comparative incomes of |E P

Culture wealth organic farms

Society / Social participa- |Limited access to Share of holdings having |E S

Culture tion and freedom | modern communication|access to assisted tele-

infrastructure communication facilities /
services
Society / Culture Loss of cultural land- |Man-made objects (cul- [E S
Culture scapes and traditional |tural features) - indicator

land use practises

in development OECD
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5.4 Indicator for the main trend “Increasing generation of energy from
renewable sources”

The indication in the following draft is primarily focussed on the actual generation and use of
renewable energies and their (ecological) risks and consequences. The indicators proposed
neither allow interpretation concerning the different preconditions of the Alpine municipalities
and regions for using renewable energy sources nor estimations to what extent the potentials
are presently being tapped.

Discussing the specific natural preconditions for generating renewable energies the following
factors might be considered:

e access to geothermic sources,

e availability of wind and appropriate sites for wind parks,

e hydropower potential (gradient, quantity of run-off, water systems apt for energy use from
an ecological point of view),

e photovoltaic energy generation (micro-climate, annual solar quantity, extended foggy
periods).

In general the whole main trend “Increasing generation of energy from renewable sources”
suffers from strongly limited data availability and data accessibility. Especially data on energy
generation are not available on local level (LAU2 and NUTS3).

Tab. llI-10: Indicators for the main “Increasing generation of energy from renewable sources”

Pillar Dimension Phenomenon Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation | S=Status quo
Identification indicators
Economy Economic per- High installed capacity |Installed capacity of | S
formance and for generating renew- |hydro power
infrastructure able energy
Economy Economic per- High installed capacity |Installed capacity for | S
formance and for generating renew- |generating geothermic
infrastructure able energy energy
Economy Economic per- High installed capacity |Installed capacity of wind || S
formance and for generating renew- |turbines
infrastructure able energy
Economy Economic per- Increasing importance |Agricultural area under |l S
formance and of energy generation |energy crop cultivation
infrastructure as additional income
source for farmers
Economy Economic per- Increasing demand for | Share of forest products || P
formance and biomass residues used as firewood
infrastructure
Economy Economic per- Increasing demand for | Surge power generated || P
formance and surge power by pump storage water
infrastructure plants
Economy Production and Increasing energy self |Local/regional energy | S
consumption sufficiency generation and con-
sumption
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Pillar Dimension Phenomenon Indicator Title Indicator Indicator
Purpose Type
| =identification | P=Process
E=evaluation | S=Status quo

Economy Production and Increasing use of de- |Households obtaining | P

consumption centralised alternative |energy generated by
energy sources micro or private power
plants

Economy Public and private |Increasing demand for |Local (fire) wood price |l P

financing biomass residues

Economy Labour High importance of Employees in energy | S

energy generation for |supply (NACE 40.1, 40.2
the job market and 40.3)
Economy Innovation, tech- |Increasing quality Share of labelled com- |l P
nology and infor- |standards for genera- |mercial energy genera-
mation tion of renewable en- |tion
ergy
Evaluation indicators
Environment |Structure Loss of structural River continuity E P
qualities of water bod-
ies
Environment |Structure Loss of ecosystems in |Increase of water sur- E P
backwater flooding face
areas

Environment |Structure Intensified used of Percentage of non-used |E P

forest wood increment

Environment |Water exchange |Disturbance of natural |Approximation to (legally |E S

water discharge re- regulated) minimum
gime water discharge

Environment |Matter exchange |Emissions of air pollut- | Emissions taken from E S

ants emission declarations of
installations subject to
licensing

Environment |Matter exchange |Bad air quality Air quality index foren- |E S

ergy generation and
consumption

Environment |Aesthetics Damages of Alpine Concentration of wind E P

scenery turbine sites

Society / Social equity and |Gender inequity Gender equity in renew- |E P

Culture family able energy generation

98



DIAMONT: WP7 .

Work package Report — Section | bosch & partner

Weblinks

! http://www.are.admin.ch/are/de/nachhaltig/indikatoren_schweiz/index.html
http://www.bfs.admin.ch/bfs/portal/de/index/themen/nachhaltige_entwicklung/uebersicht.html

2 http://glossary.eea.europa.eu/EEAGIlossary/D/DPSIR
http://org.eea.europa.eu/documents/brochure/brochure_reason.html
http://ceroi.net/reports/arendal/dpsir.htm

3 http://www.wbgu.de/wbgu_syndromkonzept_en.html (loaded: 13.06.06)

4 http://ec.europa.eu/research/quality-of-life/ka5/en/02329.html (loaded: 13.06.2006)

° http://www.alpinespace.org/view+M599c¢3ff7778.html (loaded: 23.05.2006)

® INTERREG Ill B 4th call: http://www.alpinespace.org/view+M599c3ff7778.html (loaded: 23.05.2006)
4 http://www.i-d.co.uk/perip/

8 http://www.umweltbundesamt.de/uba-info-presse/hintergrund/Klimaaenderungsworkshop.pdf
(loaded: 07.07.2006)

o http://www.un.org/esa/sustdev/natlinfo/indicators/isdms2001/table_4.htm
10 http://www.who.int/about/definition/en/

v, Tagung der Alpenkonferenz, 16.11.2004, Garmisch-Partenkirchen: Beschlussprotokoll:
http://www.convenzionedellealpi.org/NR/rdonlyres/00500F83-714A-4980-8543-3C01EE749463/0/
AC0811d2de.pdf

12 cp. also DIAMONT Newsletter No.3, Hain B.: Indicators for the Alpine space — much work has already been
done: http://www.uibk.ac.at/diamont/downloads/newsletter/diamontnewsletter_nov2005.pdf

13 e.g.: http://www.ihk-nordwestfalen.de/volkswirtschaft_statistik/arbeitsmarktreformen.php
http://de.wikipedia.org/wiki/Arbeitslosenquote
http://de.wikipedia.org/wiki/Vollbesch%C3%A4ftigung

1 http://themes.eea.europa.eu/indicators/all_indicators_box

12 http://www.blak-ne.de/index2.php?seite=40500

1 http://www.env-it.de/lumweltdaten/

i http://www.bfs.admin.ch/bfs/portal/de/index/themen/nachhaltige_entwicklung/indikatoren/ind7.html

'8 for further examples of local sustainability indicator developments compare e.g. also:
http://195.37.134.139/lu/miners/

http://www.iisd.org/measure/compendium/

www.nachhaltigkeit.info

19 http://www.espon.eu/ (loaded:16.08.2006)

2 COM(2000) 20, COM(2001) 144, http://europa.eu.int/eur-lex/en/com/cnc/2000/com2000_0020en01.pdf (loa-
ded: 15.08.2006)

2 http://reports.eea.europa.eu/eea_report_2005_6/en (loaded: 15.08.2006)
2 http://europa.eu.int/eur-lex/en/com/cnc/2000/com2000_0020en01.pdf (loaded: 15.08.2006)
% http://www.ilo.org/public/english/employment/strat/kilm/ (loaded: 15.08.2006)

2 Treaty of Amsterdam amending the Treaty on European Union, the Treaties establishing the European Com-
munities and certain related acts, signed on 2 October 1997.
http://europa.eu/eur-lex/en/treaties/selected/livre546.html (loaded: 24.08.2006)

99



DIAMONT: WP7 .

Work package Report — Section | bosch & partner

% www.umweltbundesamt.de/dux/kl-inf.ntm (loaded 17.08.2006)
% http://www.oramip.org/html/en/102-missions.php (loaded 18.08.2006)

z http://unfccc.int/resource/docs/convkp/kpeng.html (loaded 18.08.2006) and Kyoto Protocol to the United Na-
tions Framework Convention on Climate Change (Art. 5: 3)

2 http://themes.eea.europa.eu/IMS/ISpecs/ISpecification20041007131537/guide_summary_plus_public#
Definition (loaded 18.08.2006)

2 http://glossary.eea.europa.eu/EEAGIlossary/E/environmental_headline_indicator (loaded: 21.08.2006)
%0 http://esl.jrc.it/envind/db_meths.htm (loaded 17.08.2006)

100



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Section IV References

1 General references

Abruzzini S. 2000: Which Properties and Which Standards Are Suitable for Composite Index Algorithms? - Some
Reflections From the Comparison of Ordinal and Quantitative Examples. Paper presented at the 5th In-
ternational Conference on Social Science Methodology, Cologne.

Abteilung Sozialwesen & Synergia 2002: Sozialbericht 2002. Bozen.
www.sozialbetrieb.bz.it/documenti/rs_02_d_04.pdf (loaded: 21.06.2006)

Amt der Vorarlberg Landesregierung 2000: Bericht Giber die soziale Lage im Vorarlberg. Bregenz.
www.vorarlberg.at/pdf/berichtueberdiesozialelag.pdf (loaded: 21.06.2006)

APAT — Agency for Environmental Protection and Technical Services (ed.) 2005: Environmental Data Yearbook —
Summary 2004. Rome.

ARE — Bundesamt fiir Raumentwicklung & UVEK - Eidg. Departement fur Umwelt, Verkehr, Energie und Kommu-
nikation (ed.) 2005: Raumentwicklungsbericht 2005 - Zusammenfassung. Bern.
http://www.are.admin.ch/imperia/md/content/are/raumplanung/grundlagen/rebkurz_de.pdf (loaded:
21.07.2005)

Bach E. 1980: Ein chemischer Index zur Uberwachung der Wasserqualitat von FlieRgewéassern. Deutsche Ge-
wasserkundliche Mitteilungen 24, Koblenz.

Batzing W. 1998: Balance zwischen Autarkie und Globalisierung - Regionale Wirtschaftsverflechtungen im Alpen-
raum. Politische Okologie 55, Miinchen.
http://lwww.tu-harburg.de/lUMWELT98/papers/sektor_c/baetzing/text.html (loaded: 07.11.2005)

Béatzing W. 2003: Die Alpen — Geschichte und Zukunft einer européischen Kulturlandschaft. Miinchen.

BAK Basel Economics (ed.) 2005: MARS report 2005 - Monitoring the Alpine Regions’ Sustainability. Basel.
http://www.bakbasel.com/downloads/ibc/mars/MARS_Report_2005.pdf
(loaded: 25.08.2006)

Bausch T., Dax T., Rivolin U. J., Parvex F., Praper S., Vanieret M. 2005: Prospective Study of the Alpine Space
INTERREG llIb Programme - Sustainable Territorial Development in the Alpine Space: Towards Long
Term Transnational Co-operation. Executive Summary.
http://www.alpinespace.org/uploads/media/Brochure_Prospective_Study.pdf#search=%22
Prospective%20Study%20Sustainable%20Territorial%20Development%20in%20the%20Alpine%
20Space%3A%20%22 (loaded: 25.08.2006)

Bayerisches Staatsministerium fir Arbeit und Sozialordnung, Familie und Frauen 2005: Leben in Bayern — sozial,
familienfreundlich, leistungsstark - Lebensverhaltnisse im Vergleich.
www.stmas.bayern.de/sozialpolitik/ leben-by/Iby7_soz-bed.pdf (loaded: 21.06.2006)

BayLfU — Bayerisches Landesamt fiir Umweltschutz (ed.) 2004: Umweltindikatoren - Weiterentwicklung des Um-
weltindikatorensystems Bayern. Augsburg.

BBR — Bundesamt fir Bauwesen und Raumordnung 2000: Das Europaische Raumentwicklungskonzept und die
Raumordnung in Deutschland. Informationen der Raumentwicklung. H. 3/ 4, Bonn.

BBR 2004: INKAR — Indikatoren und Karten zur Raumentwicklung — Ausgabe 2004. CD-ROM.
BBR 2005: Raumordnungsbericht 2005. Berichte Bd. 21. Bonn.

101



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Beach W. W. & Miles M.A. 2006: Explaining the factors of the Index of Economic freedom. In: Heritage Founda-
tion & The Wall Street Journal (eds.) 2006: Index of Economic freedom. Chapter 5.
http://www.heritage.org/research/features/index/chapters/pdfs/Index2006_Chap5. pdf
(loaded: 21.08.2006)

Bengs C. & Schmidt-Thomé K. (eds.): Urban-rural relations in Europe. ESPON 1.1.2. Final Report.

BFE — Bundesamt fiir Energie 2006: Schweizerische Elektrizitatsstatistik 2005. Bundesamt fiir Energie, Bern.
http://www.bfe.admin.ch/php/modules/publikationen/stream.php?extlang=de&name=de_654095495.pd
f (loaded: 24.08.2006)

BMU — Bundesministerium fiir Umwelt, Naturschutz und Reaktorsicherheit & UBA — Umweltbundesamt (eds.)
2003: Umweltziele im Alpenraum und Ansatze zu einem Monitoring durch Indikatoren - Abschlussbe-
richt der Arbeitsgruppe ,Bergspezifische Umweltqualitatsziele der Alpenkonvention (2. Manda-
tsphase). Berlin.
http://www.umweltdaten.de/publikationen/fpdf-1/2349.pdf (loaded: 05.07.2006)

BMUJF - Bundesministerium fur Umwelt Jugend und Familie (ed.) n.d.: Nachhaltig umweltvertraglicher Alpenver-
kehr / Transports Alpins écologiquement viables. Federal ministry of environment, youth and family,
Vienna.

Briquel V. 2006: DIAMONT Work Package 6 - Analysis of Expert’'s Estimations on Alpine Development — Final
report (April 2006). Unpublished.
http://www.uibk.ac.at/diamont/downloads/workpackages/wp6_final_report.pdf (loaded: 21.06.2006)

Bohnke P. 2001: Nothing Left to Lose? Poverty and Social Exclusion in Comparison - Empirical Evidence on
Germany. WZB-Working Paper FS 11l 01 — 402. Berlin.
http://skylla.wz-berlin.de/pdf/2001/iii01-402.pdf (loaded: 16.06.2006)

Boesch M. 2006: DIAMONT Work Package 5 - Analysing the Influence of Cultural Differences on Regional De-
velopment in the Alps - Final report (revised version May-06). Unpublished.
http://www.uibk.ac.at/diamont/downloads/workpackages/wp5_final_report.pdf

Boesch M., Schmid-Keller S., Mosberger R., Renner E., Spiess H., Weiss Sampietro T., Carabias-Hiitter V., Hohl
U., Siegrist D., Stuppéack S. 2004: FUNalpin — Virtual Future: New types of Alpine landscapes: Evaluat-
ing the resource bases of new economies for reshaping regional policy. Abstract.
http://www.nfp48.ch/projekte/pubdetails.gp?id=312&proj=89&tbl=contents (loaded: 16.06.06)

Bosch & Partner & ifuplan 2004: Die Veranderung des Lebensraums Alpen dokumentieren - Indikatorensystem
und Konzept zu einem Alpenzustandsbericht. Abschlussbericht der Arbeitsgruppe ,Umweltziele und
Indikatoren® der Alpenkonvention (3. Mandatsphase), unpublished.
http://www.umweltdaten.de/publikationen/fpdf-1/2840.pdf (loaded: 05.07.2006)

Bundesministerium fur Gesundheit und Soziale Sicherung (ed.) 2005: Lebenslagen in Deutschland - Der 2. Ar-
muts- und Reichtumsbericht der Bundesregierung. Kurzfassung.
http://www.sozialpolitik-aktuell.de/docs/Lebenslagen%20in%20Deutschland_Bericht.pdf
(loaded: 20.06.2006)

Bundesministerium fiir soziale Sicherheit, Generationen und Konsumentenschutz (ed.) 2004: Bericht Uber die
soziale Lage 2003 — 2004.
http://www.bmsg.gv.at/cms/site/attachments/9/2/3/CH0338/CMS1064227005975/bericht_ueber_die_so
Ziale_lage_2003_- 2004.pdf (loaded: 20.06.2006)

BUWAL — Bundesamt fir Umwelt, Wald und Landschaft (ed.) 2002: Umwelt Schweiz 2002 - Politik und Perspek-
tiven. Bern.

Carabias-Hitter V. & Renner E. 2004: Indikatoren — Nachhaltige Regionalentwicklung verstehen, messen, bewer-
ten und steuern. FUNalpin, Arbeitsbericht 5. St. Gallen.
http://www.fwr.unisg.ch/org/fwr/web.nsf/SysWebRessources/NFP48-AB05_short/$FILE/NFP48-
ABO5_short.pdfftsearch=%22FUNalpin%20Nachhaltige%20Regionalentwicklung%22
(loaded: 24.08.2006)

102



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Carabias-Htter V., Kimin D., von Allmen M. 2005: Aggregating Indicators for a Sustainable Regional Develop-
ment: the Checklist for Self-Declaration and the Swiss Regional-Dashboard. Presentation in the
framework of the Conference on ,Visualising and Presenting Indicator Systems®, held in Neuchéatel on
14 - 16 March 2005.

Castiglioni B., Grossutti J., Massarutto A., Troiano S., Virgilio T. 2004: REGALP (Regional Development and
Cultural Landscape Change: the Example of the Alps) - Work Package Report on Work package 4 -
Developing integrated cultural landscape scenarios in the Alps for the year 2020. Udine. unpublished.

CIPRA — Commission Internationale pour la Protection des Alpes 2006: Netzwerk Unternehmen Alpen - Férde-
rung nachhaltigkeitsorientierter Wirtschaftsbetriebe.
http://competition.cipra.org/de/presse/nena (loaded: 29.08.2006)

Conseil Régional et Préfecture de Région Rhone-Alpes 2000: Contrat de Plan entre I'Etat et la Région Rhéne-
Alpes 2000-2006. Sommaire détaillé.
http://www.rhone-alpes.pref.gouv.friwebmaster/contrat_plan/contrat_plan.html
(loaded: 22.06.2006)

Conti G. & Fagarazzi L n.d.: Forest expansion in mountain ecosystems: “environmentalist's dream” or societal
nightmare? - Driving forces, topics and impacts of one of the main 20 th century's environmental, terri-
torial and landscape transformations in Italy.
http://www.planum.net/topics/documents/Conti_Fagarazzi_EN.pdf (loaded: 22.08.2006)

Die Bundesregierung (ed.) 2002: Perspektiven fir Deutschland - Unsere Strategie flr eine nachhaltige Entwick-
lung.
http://www.bundesregierung.de/Anlage587387/pdf_datei.pdf (loaded: 21.06.2006)

Diefenbacher H., Teichert V., Wilhelmy S. 2005: Indikatoren im Rahmen einer lokalen Agenda 21 — Leitfaden.
Elaborated by: FESt — Forschungsstatte der Evangelischen Studiengemeinschaft e.V. Heidelberg.

EC - Commission of the European Communities 1999: ESDP - European Spatial Development Perspective -
Towards Balanced and Sustainable Development of the Territory of the European Union. Agreed at the
Informal Council of Ministers responsible for Spatial Planning in Potsdam, May 1999, Luxembourg.
http://ec.europa.eu/regional_policy/sources/docoffic/official/reports/pdf/sum_en.pdf
(loaded: 22.06.2006)

EC 2000: Towards a local sustainability profile - European common indicators — Technical Report. Office for Offi-
cial Publications of the European Communities, Luxembourg.

EC 2001a: A sustainable Europe for a better world: a European Union strategy for sustainable development -
Commission's proposal to the Gothenburg European Council. Commission of the European Communi-
ties, COM(2001) 264 final, Brussels.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2001:0264:FIN:DE:PDF
(loaded: 17.08.2006)

EC 2001b: Environment 2010: Our future, our choice — The sixth environmental action programme. COM(2001)
31 final.
http://europa.eu.int/eur-lex/en/com/pdf/2001/en_501PC0031.pdf (loaded: 17.08.2006)

EC 2001c: Towards a local sustainability profile - European common indicators — Methodology sheets. Office for
Official Publications of the European Communities, Luxembourg.

EC 2001d: Integration — indicators for energy. Office for Official Publicatioins of the European Communities, Lux-
embourg.

EC 2005a: Communication from Mr. Almunia to the Members of the Commission - Sustainable Development
Indicators to monitor the implementation of the EU Sustainable Development Strategy. Brussels.
www.eu.int/comm/sustainable/ docs/Indicators_ SEC_2005_0161_F_EN.pdf (loaded 21.06.2006)

EC 2005b: The Support of Electricity from Renewable Energy Sources (=COM(2005) 627 final). Brussels.

103



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

EC 2005c: Mitteilung der Kommission an den Rat, das Europaische Parlament, den Europaischen Wirtschafts-
und Sozialausschuss und den Ausschuss der Regionen - Gemeinsamer Bericht Giber Sozialschutz und
soziale Eingliederung. Brissel.
http://www.europa.eu/scadplus/leg/de/cha/c10622.htm (loaded 21.06.2006)

EEA — European Environment Agency 2000: Are we moving in the right direction? Indicators on transport and
environment integration in the EU — TERM 2000. Environmental issues series No 12. EEA, Copenha-
gen.
http://reports.eea.europa.eu/ENVISSUENo12/en (loaded 17.08.2006)

EEA 2001: Environmental signals 2001 - European Environment Agency. Regular indicator report. Copenhagen.

EEA 2002: Environmental signals 2002 - Benchmarking the millennium. Regular indicator report, Environmental
assessment report N° 9. EEA, Copenhagen.

EEA 2003: Europe's environment - The third assessment. EEA Environmental assessment report N° 10, Copen-
hagen. http://reports.eea.europa.eu/environmental_assessment_report_2003_10/en/tab_content RLR
(loaded: 19.06.2006)

EEA 2005: The European Environment - State and Outlook 2005. Copenhagen.
EEA 2006a: Agriculture and environment in EU -15 - The IRENA indicator report. EEA Report N° 6, Copenhagen.

EEA 2006b: Transport and environment: facing a dilemma - TERM 2005: indicators tracking transport and envi-
ronment in the European Union. EEA Report 3/2006, EEA, Copenhagen.
http://reports.eea.europa.eu/eea_report_2006_3/en/term_2005.pdf (loaded: 17.08.2006)

Erlacher R. 2005: Offshore & Otztal - Synergien zwischen Wind- und Wasserkraft. In: Jahrbuch des Vereins zum
Schutz der Bergwelt, Miinchen: 97-110.

Ernst Basler + Partner AG & novatlantis 2003: Kernindikatoren fiir die Nachhaltigkeit von Stadten und Kantonen.
Schlussbericht.
www.programm-mgu.ch/de/home/Lehre/lehrmaterialien/ projektkurs-2000-W/Par/011/File/
Kernindikatoren.pdf (loaded 20.06.2006)

EU - European Union (ed.) 2005: Gemeinsamer Bericht Uber Sozialschutz und soziale Eingliederung.
http://ec.europa.eu/employment_social/social_inclusion/docs/com_de.pdf (loaded: 24.08.2006)

EURAC - European Academy Bozen / Bolzano & IRE — Institute for Economic Research Bolzano 2006: Sustain-
able Indicators for South Tyrol.
http://www.eurac.edu/Org/AlpineEnvironment/AlpineEnvironment/Projects/Indikatoren/index (loaded:
04.07.2006)

EUROSTAT 2001: Environmental Pressure Indicators for the EU. Office for Official Publications of the European
Communities, Luxembourg.

Friedrich H. & Wiedemeyer M. 1998: Arbeitslosigkeit — ein Dauerproblem- Dimensionen, Ursachen, Strategien.
Opladen.
http://teetz.privat.t-online.de/Verfassungsrechtl_Dimension.pdf#tsearch=%22Ziel%20Vollbesch
%C3%A4ftigung%22 (loaded 22.08.2006)

Gehrlein U. 2003: Nachhaltigkeitsindikatoren in der kommunalen Praxis — Probleme und Hemmnisse eines effi-
zienten Einsatzes. RaumPlanung 110, Dortmund: 195-199.

Government of the Republic of Slovenia 2002: State of the Environment Report. Summary. Ljubljana.
http://www.sigov.si/mop/en/podrocja/pso_summary.pdf (loaded:24.08.2006)

Haubner E. 2003: Kilometer die Spal® machen? — Mobilitét in der Freizeit. alpMedia Hintergrundbericht / 2/2003.
http://www.alpmedia.net/pdf/Hintergrundbericht_Freizeitverkehr_D.pdf (loaded: 24.08.2006)

Hawkes J. 2001: The Fourth Pillar of Sustainability - Culture’s essential role in public planning. Summary. Mel-
bourne.
http://culturaldevelopment.net/downloads/FourthPillarSummary.pdf (loaded: 19.06.2006)

104



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Henseling C., Eberle U., GrieBhammer R. 1999: Soziale und ékonomische Nachhaltigkeitsindikatoren. Freiburg.

Heritage Foundation 2006: Index of Economic Freedom 2006.
http://lwww.heritage.org/research/features/index/ (loaded: 22.08.2006)

IFEN - Institut Frangais de 'Environnement 2003: 45 indicators of sustainable development - a contribution from
IFEN (Extracts from: “45 indicateurs de développement durable : une contribution de I'lfen”, realised by
Cécile Dormoy). Etudes et travaux N° 41.
http://lwww.ifen.fr/publications/ET/pdf/et4 1anglais.pdf (loaded: 19.06.2006)

Ifuplan — Institut fur Umweltplanung, Landschaftsentwicklung und Naturschutz GbR 2006: Work Package 9 -
Elaboration and Optimisation of Indicator Based and Qualitative Tools to Stimulate and Steer Regional
Development, Methodology Draft. Internal working paper, 13.7.2006

Interministerial committee for sustainable development 2003: National Sustainable Development Strategy 2003.
Some actions to illustrate the strategy. Unpublished.

Kessler V. 2000: Bewertung der Nachhaltigkeit von landwirtschaftlichen Betrieben. LID Dossier Nr. 381.

Lauber V. 2005: Okonomische, gesetzliche, administrative und politische Rahmenbedingungen, Regionalentwick-
lung und Kostenstrukturen. Abschlussbericht WP 11, INTERREG-Projekt Alpine Windharvest, Salz-
burg.

Land K. 2000: Social Indicators. In: Borgatta E.F. & Montgomery R.V. (eds.): Encyclopedia of Sociology, Revised
Edition. New York.

LAWA - Landerarbeitsgemeinschaft Wasser 2002: Gewasserguteatlas der Bundesrepublik Deutschland - Gewas-
serstruktur in der Bundesrepublik Deutschland 2001. Hannover.

Leyer . & Wesche K. 2007: Multivariate Statistik in der Okologie — Eine Einfiihrung. Berlin, Heidelberg.

Lideke M. K. B. & Reusswig F. 1999: Das Dust Bowl-Syndrom in Deutschland - Machbarkeitsstudie tber die
Formulierung systemanalytischer Indikatoren fur integrierte Strategien einer nachhaltigen Entwicklung
in Deutschland am Beispiel der Probleme der Intensivlandwirtschaft. PIK/HGF, Report. Unpublished.

Matthes J. & Schréder C. 2004: Institut der deutschen Wirtschaft Koln: Rahmenbedingungen fiir Unternehmen -
zur Aggregation von Weltbankdaten. iw-trends 4/2004.

Millennium Ecosystem Assessment 2005a: Ecosystems and Human Well-being - Biodiversity Synthesis. World
Resources Institute, Washington DC.

Millennium Ecosystem Assessment 2005b: Ecosystems and Human Well-being - Synthesis. Island Press, Wash-
ington, DC.

MINAMBIENTE — Ministero del’Ambiente della Tutela del Territorio 2002: Strategia d’azione ambientale per lo
sviluppo sostenibile in Italia.
http://www.minambiente.it/st/Ministero.aspx?doc=sviluppo/svs/cipe.xml#smenu2
(loaded: 21.06.2006)

Ministry of the Environment and Physical Planning 1999: National Environmental Action Programme. Ljubljana.
www.sigov.si/mop/en/publikacije/drugo/okolje.pdf (loaded: 21.06.2006)

Ministry of the Environment, Spatial Planning and Energy 2004: Spatial Development Strategy of Slovenia
(SPRS).
http://www.gov.si/upr/doc/SPRS_eng.pdf (loaded: 21.06.06)

Murn A. & Zakelj L. 2005: Development Report 2005. Institute for Macroeconomic Analysis and Development.
Solos, Ljubljana.
http://lwww.sigov.si/zmar/aprojekt/dr/05/dr2005.pdf (loaded: 21.06.2006)

105



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Nitsch J., Staill F., Wenzel B., Fischedick M. 2005: Ausbau Erneuerbarer Energien im Stromsektor bis zum Jahr
2020. Studie im Auftrag des Bundesministerium fiir Umwelt, Naturschutz und Reaktorsicherheit, Stutt-
gart, Wuppertal.
http://www.erneuerbare-energien.de/files/presse/aktuell/application/pdf/ausbau_ee. pdf
(loaded: 21.08.06)

Noll H.-H. 2002: Globale Wohlfahrtmalfe als Instrumente der Wohlfahrtsmessung und Sozialberichterstattung -
Funktionen, Ansatze und Probleme. In: Glatzer W., Habich R., Mayer K.U. (eds.): Sozialer Wandel und
Gesellschaftliche Dauerbeobachtung - Festschrift fir Wolfgang Zapf. Opladen: 317-336.
http://www.social-science-gesis.de/Dauerbeobachtung/Sozialindikatoren/Publikationen/pdf-
dateien/Noll_Zapf-Festschrift.pdf (loaded: 18.05.06)

NORDREGIO - Nordic Centre for Spatial Development 2004: Mountain Areas in Europe: Analysis of mountain
areas in EU member states, acceding and other European countries.
http://ec.europa.eu/regional_policy/sources/docgener/studies/study_en.htm (loaded: 24.08.2006)

OECD - Organisation for Economic Co-Operation and Development 1993: OECD Core Set of Indicators for Envi-
ronmental Performance Reviews - A Synthesis Report by the Group on the State of the Environment.
Environment Monographs N° 83. Paris.

OECD 1994: Environmental Indicators - OECD Core Set. OECD, Paris.
OECD 2001: OECD Environmental Indicators - Towards Sustainable Development. Paris.

OECD 2002: Aggregated environmental indices — Review of aggregation methodologies in use - Working Group
on Environmental Information and Outlooks. ENV/EPOC/SE(2001)2/Final.
http://www.olis.oecd.org/olis/2001doc.nsf/43bb6130e5e86e5fc12569fa005d004¢/01e925275f224300c1
256ba700472d20/$FILE/JT00125240.PDF (loaded: 24.08.2006)

OECD 2003: Society at a glance - OECD Social Indicators. Edition 2002. Paris.

OECD 2004: OECD Key Environmental Indicators 2004. OECD Environment Directorate, Paris.
http://www.oecd.org/dataoecd/32/20/31558547 .pdf (loaded: 18.08.2006)

OIR - Austrian Institute for Regional Studies and Spatial Planning 2006: ESPON 2006 Programme ESPON 1.4.1
»Small and Mediumsized Towns (SMESTO)". Interim Report.
http://www.espon.eu/mmp/online/website/content/projects/261/410/file_659/1.ir_1.4.1.pdf (loaded:
13.06.2006)

OROK - Osterreichische Raumordnungskonferenz 2001: Osterreichisches Raumentwicklungskonzept (OREK)
2001.
http://www.bundeskanzleramt.at/2004/4/15/oerek_langfassung.pdf (loaded: 22.06.2006)

Osterreichische Bundesregierung 2002: Die 6sterreichische Strategie zur Nachhaltigen Entwicklung - Eine Initiati-
ve der Bundesregierung.
http://www.nachhaltigkeit.at/strategie/pdf/strategie020709_de.pdf (loaded: 19.06.2006)

Perlik M. & Borsdorf A. 2006: Local centres and fringes between competition and cooperation - Steering towards
sustainability. Draft elaborated for the selection of a main trend to be studied with more detail in the
DIAMONT project. Unpublished.

Pintér L., Hardi P., Bartelmus P. 2005: Indicators of sustainable development - Proposals for a way forward -
Discussion paper prepared under a consulting agreement in behalf of the UN Division for Sustainable
Development (UNDSD/EGM/ISD/2005/CRP.2).
http://www.un.org/esa/sustdev/natlinfo/indicators/egmindicators/crp2.pdf (loaded: 20.06.2006)

Petschel-Held G., Reusswig F., Cassel-Gintz M., Lideke M. K. B. 2001: Nachhaltigkeit in der Lehre: Die Chancen
des Syndromkonzeptes. In: Fischer A. & Hahn G. (eds.): Interdisziplinaritat fangt im Kopf an, Frank-
furt/M.: 51-76.

Pfefferkorn W. & Musovi¢ Z. 2003 : Analysing the interrelation between regional development and cultural land-
scape change in the Alps. REGALP, WP2, unpublished.

106



DIAMONT: WP7 .

Work package Report - Section IV bosch & partner

Poldervaart P. 2005: «Erneuerbare Energien kdnnen die Schweizer Energiezukunft komplett sichern». Interview
with R. Reichensteiner in: ARE - Bundesamt fir Raumentwicklung & UVEK - Eidgendssisches Depar-
tement fur Umwelt, Verkehr, Energie und Kommunikation (eds.): Nachhaltige Raumentwicklung —
SchlisselgréRe Energie. forum raumentwicklung 1/2005, Bern: 11-15.

Préfecture de Région de Provence-Alpes-Cote d'Azur & Secrétariat Général pour les Affaires Régionales 2000:
Synthése du Contrat de Plan Etat-Région 2000-2006.
http://lwww.paca.pref.gouv.fr/frameset.php (go to La préfecture de région and then to Contrat de Plan)
(loaded: 22.06.2006)

Schellnhuber H.-J., Lideke M. K. B., Petschel-Held G. 2002: The syndromes approach to scaling-describing
global change on an intermediate functional scale. Integrated Assessment 3, 2-3: 201-219.

Schoibl H. 2002: Armut im Wohlstand ist verdeckte Armut - Regionaler Armutsbericht fiir das Bundesland Salz-
burg. Salzburg
www.helixaustria.com/uploads/media/ Armutsbericht_Salzburg_Kurzfassung_01.pdf
(loaded: 21.06.2006)

Schoibl H. & Dimmel N. 2003: Sozialbedarfserhebung im Bundesland Tirol. Salzburg.
www.tirol.gv.at/fileadmin/www.tirol.gv.at/ downloads/sozialbedarfserhebung.pdf
(loaded: 21.06.2006)

Schuler M., Perlik M., Pasche N. 2004: Nicht-stadtisch, rural oder peripher — wo steht der Iandliche Raum heute?.
ARE — Bundesamt fiir Raumentwicklung, Bern.

Schweizerischer Bundesrat 2002: Strategie Nachhaltige Entwicklung 2002.
http://www.are.admin.ch/imperia/md/content/are/nachhaltigeentwicklung/strategie/4.pdf?PHPSESSID=
8066dded0973716ec2df5b7d29465b86 (loaded: 21.06.2006)

Seiler W. 2006: Der Klimawandel im Alpenraum — Trends, Auswirkungen und Herausforderungen. In: Lebensmi-
nisterium (ed.): Klimawandel im Alpenraum — Auswirkungen und Herausforderungen. Wien: 7-20.

Social Watch 2005: Advance Social Watch Report 2005 - Unkept Promises - What the numbers say about pov-
erty and gender - ,What the social development indicators say*.
http://www.socialwatch.org/en/informelmpreso/pdfs/socialdevelopmentindicators_advance2005_eng.pd
f (loaded: 20.06.2006)

StaBa (ed.) 2004: Datenreport 2004. Zahlen und Fakten Uber die Bundesrepublik Deutschland.
http://lwww.destatis.de/datenreport/d_datend.htm (loaded: 20.06.2006)

StaBa - Statistisches Bundesamt & UBA - Umweltbundesamt 2002: Umweltdaten Deutschland 2002.
http://www.umweltbundesamt.de/udd/udd2002.pdf (loaded: 20.06.2006)

Sustersic¢ J., Rojec M., Mrak M. 2001: Slovenia in the new decade - Sustainability, competitiveness, membership
in the EU - the strategy for the economic development of Slovenia 2001-2006. Institute for Macroeco-
nomic Analysis and Development, Ljubljana.
http://www.sigov.si/zmar/aprojekt/seds/pdf/seds.pdf (loaded: 22.08.2005)

Suter C., Renschler I., Joye D. 2004: Sozialbericht 2004. Gesellschaft Schweiz. Zirich.

Tappeiner U., Tappeiner G., Hilbert A., Mattanovich E. 2003: The EU agricultural policy and the environment -
Evaluation of the alpine region. Berlin, Wien.

Troi A., Leichter K., Perini S. 2002: Sustainable development in South Tyrol: Indicators for the assessment of the
development in an alpine region. In: Bottarin R., Tappeiner U. (eds.): Interdisciplinary Mountain Re-
search, Berlin: 256-262.

UBA — Umweltbundesamt 2000: Umweltqualitatsziele fur die Alpen — Abschlussbericht der Arbeitsgruppe “Berg-
spezifische Umweltqualitatsziele” der Alpenkonvention. Unpublished.

UBA-AT — Umweltbundesamt Osterreich 2004: Umweltsituation in Osterreich - Siebenter Umweltkontrollbericht
des Umweltministers an den Nationalrat. Wien.
http://www.umweltbundesamt.at/umweltkontrolle/ukb2004/ (loaded: 21.06.2006)

107



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Umbricht M. & Meier A. 2005: Opportunities and risks of aggregated comparison for communicating sustainable
development. Presentation in the framework of the Conference on ,Visualising and Presenting Indica-
tor Systems*, held in Neuchéatel on 14 - 16 March 2005.

UN — Department of Economic and Social affairs, Statistical Office 1998: Handbook on Social Indicators - Studies
in Methods. Series: F, N° 49. New York.
http://unstats.un.org/unsd/publication/SeriesF/SeriesF_49E.pdf (loaded: 20.06.06)

UNCSD - United Nations Commission on Sustainable Development 1996: Indicators of Sustainable Development
Framework and Methodologies. New York.

UNCSD - United Nations Commission on Sustainable Development 2001a: Report on the aggregation of indica-
tors of sustainable development.
http://www.un.org/esa/sustdev/csd/csd9-aisd-bp.pdf (loaded: 24.08.2006)

UNCSD 2001b: Indicators of sustainable development - Guidelines and methodologies.
http://www.un.org/esa/sustdev/publications/indisd-mg2001.pdf (loaded: 25.10.2005)

UNEP - United Nations Environment Programme 1997: Global Environment Outlook — 1.
http://www.unep.org/geo/geo1/ (loaded: 24.08.2006)

Virkkala S. 2006: What is the role of peripheral areas in a knowledge economy? - A study of the innovation proc-
esses and networks of rural firms. Paper presented at the Conference ,Innovation pressure®, 15-17th
March 2006 in Tampere/Finland.
http://lwww.proact2006.fi/chapter_images/302_Ref_B111_Seija_Virkkala.pdf (loaded: 25.10.2005)

WBGU — German Advisory Council on Global Change 1994: Welt im Wandel — Die Gefahrdung der Béden. Jah-
resgutachten 1994. Bonn

WBGU 1996: Syndrome concept.
http://www.wbgu.de/wbgu_syndromkonzept_en.html (loaded: 23.05.2006)

WCMC - World Conservation Monitoring Centre (United Nations Environment Programme) n.d.: Natural capital
indicators for OECD countries. Final report.
http://www.unep-wcmc.org/species/reports/oecdreport.pdf (loaded: 24.08.2006)

WWF — World Wild Fund for Nature 2004: Living Planet Report 2004. Gland.
http://assets.panda.org/downloads/Ipr2004.pdf (loaded: 22.08.2006)

Yale Center for Environmental Law and Policy (Yale University) & (CIESIN) Center for International Earth Science
Information Network (Columbia University) 2006: Pilot 2006 Environmental Performance Index.
http://www.yale.edu/epi/ (loaded: 24.08.2006)

108



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

2 Indicator systems

References marked with an asterisk (*) are contained in the internal metadatabase on indica-
tor systems (cp. Section I11:2.6).

*APAT — Agency for Environmental Protection and Technical Services (ed.) 2005: Environmental Data Yearbook
— Summary 2004. Rome.

*ARE — Bundesamt fir Raumentwicklung (ed.) 2001: Kantonale Richtplanung und Nachhaltige Entwicklung - Eine
Arbeitshilfe. Bern.

*BAK Basel Economics 2005: MARS report 2005. Monitoring the Alpine Regions’ Sustainability. Basel.

*Batzing W. 2002: Die aktuellen Veranderungen von Umwelt, Wirtschaft, Gesellschaft und Bevolkerung in den
Alpen. Berlin.

*BayLfU - Bayerisches Landesamt fiir Umweltschutz 2004: Umweltindikatoren - Weiterentwicklung des Umweltin-
dikatorensystems Bayern. Augsburg.

*BFS — Bundesamt fiir Statistik Schweiz, BUWAL - Bundesamt fir Umwelt, Wald und Landschaft, ARE - Bundes-
amt fir Raumentwicklung (eds.) 2003: Monitoring der Nachhaltigen Entwicklung MONET - Schlussbe-
richt — Methoden und Resultate. Neuchatel.

*BLAG NE - Bund-Landerarbeitsgemeinschaft Nachhaltige Entwicklung 2004: Liste von umweltbezogenen Nach-
haltigkeitsindikatoren.
http://www.blak-ne.de/dateien/dat_nr97_1.pdf (loaded: 24.05.2005)

Boesch M., Schmid-Keller S., Mosberger R., Renner E., Spiess H., Weiss Sampietro T., Carabias-Hiitter V., Hohl
U., Siegrist D., Stuppack S. 2004: FUN-Alpin — Virtual Future: New types of Alpine landscapes - Evalu-
ating the resource bases of new economies for reshaping regional policy. Abstract.
http://lwww.nfp48.ch/projekte/pubdetails.gp?id=312&proj=89&tbl=contents (loaded: 16.06.06)

*Bosch & Partner & ifuplan 2004: Die Veranderung des Lebensraums Alpen dokumentieren - Indikatorensystem
und Konzept zu einem Alpenzustandsbericht - Abschlussbericht der Arbeitsgruppe ,Umweltziele und
Indikatoren” der Alpenkonvention (3. Mandatsphase).
http://www.umweltbundesamt.org/fpdf-1/2840.pdf (loaded: 24.08.2006)

*BUWAL — Bundesamt fir Umwelt, Wald und Landschaft (ed.) 2003: Landschaft 2020 - Analysen und Trends.
BUWAL Schriftenreihe Umwelt Nr. 352. Bern.

*Hintermann U., Weber D., Zangger A., Schmill J. 2002: Biodiversitats-Monitoring Schweiz BDM. Zwischenbe-
richt. BUWAL Schriftenreihe Umwelt Nr. 342.

Carabias-Hitter V. & Renner E. 2004: Indikatoren — Nachhaltige Regionalentwicklung verstehen, messen, bewer-
ten und steuern. FUNalpin, Arbeitsbericht 5. St. Gallen.
http://www.fwr.unisg.ch/org/fwr/web.nsf/SysWebRessources/NFP48-AB05_short/$FILE/NFP48-
ABO5_short.pdfftsearch=%22FUNalpin%20Nachhaltige%20Regionalentwicklung%22
(loaded: 24.08.2006)

Carabias-Hitter V., Kimin, D. Siegrist, D., Wasem K. 2005: Zertifizierung — Konzept flir einen indikatorenbasier-
ten Zertifizierungsprozess von Bergregionen. FUNalpin, Arbeitsbericht 8. St. Gallen.
http://ilf.hsr.ch/fileadmin/ilfluser_uploads/Schlussbericht_Modul_Zertifizierung.pdf
(loaded: 24.08.2006)

Castiglioni B., Grossutti J., Massarutto A., Troiano S., Virgilio T. 2004: REGALP (Regional Development and
Cultural Landscape Change: the Example of the Alps) - Work Package Report on Work package 4 -
Developing integrated cultural landscape scenarios in the Alps for the year 2020. Udine.

*Die Bundesregierung (ed.) 2002: Perspektiven fiir Deutschland - Unsere Strategie fiir eine nachhaltige Entwick-
lung.
http://www.bundesregierung.de/Anlage587387/pdf_datei.pdf (loaded: 21.06.2006)

109



DIAMONT: WP7 .

Work package Report - Section IV bosch & partner

Diefenbacher H., Teichert V., Wilhelmy S. 2005: Indikatoren im Rahmen einer lokalen Agenda 21 — Leitfaden.
Elaborated by: FESt — Forschungsstatte der Evangelischen Studiengemeinschaft e.V. Heidelberg.

*EC (Commission of the European Communities) 2000: Towards a local sustainability profile - European common
indicators. Technical Report. Office for Official Publications of the European Communities, Luxem-
bourg.

*EC 2001: Towards a local sustainability profile - European common indicators — Methodology sheets. Office for
Official Publications of the European Communities, Luxembourg.

*EC 2005: Communication from Mr. Almunia to the Members of the Commission - Sustainable Development Indi-
cators to monitor the implementation of the EU Sustainable Development Strategy. Brussels.
www.eu.int/comm/sustainable/ docs/Indicators_ SEC_2005_0161_F_EN.pdf (loaded 21.06.2006)

EEA - European Environment Agency 2000: Are We Moving in the Right Direction: Indicators on Transport and
Environment in the EU — TERM 2000. Environmental issue report No 12, Copenhagen.
http://reports.eea.europa.eu/ENVISSUENo012 (loaded: 03.08.2006)

EEA 2001: TERM 2001 16 EU — Indicator fact sheet ,access to transport.
http:/themes.eea.europa.eu/Sectors_and_activities/transport/indicators/spatial/ TERM16%2C2001/Acc
ess_to_transport_services_ TERM_2001.pdf (loaded: 03.08.2006)

EEA 2006a: Agriculture and environment in EU-15 - the IRENA indicator report. Office for Official Publications of
the European Communities, Luxembourg.

EEA 2005: EEA core set of indicators - Guide. EEA Technical report N° 1/2005, Luxembourg.

EEA 2006: Agriculture and environment in EU-15 - the IRENA indicator report. Office for Official Publications of
the European Communities, Luxembourg.

*EEA 2006: Core set of indicators.
http:/themes.eea.europa.eu/indicators/ (loaded: 25.10.2005)

Ernst Basler + Partner AG & novatlantis 2003: Kernindikatoren fiir die Nachhaltigkeit von Stadten und Kantonen.
Schlussbericht.
www.programm-mgu.ch/de/home/Lehre/lehrmaterialien/ projektkurs-2000-W/Par/011/File/
Kernindikatoren.pdf (loaded 20.06.2006)

*EUROSTAT 2001: Environmental Pressure Indicators for the EU. Office for Official Publications of the European
Communities, Luxembourg.

*EUROSTAT 2001: Integration — indicators for energy. Office for Official Publications of the European Communi-
ties, Luxembourg.

Gehrlein U. 2003: Nachhaltigkeitsindikatoren in der kommunalen Praxis — Probleme und Hemmnisse eines effi-
zienten Einsatzes. RaumPlanung 110, Dortmund: 195-199.

Gehrlein U. 2004: Nachhaltigkeitsindikatoren zur Steuerung kommunaler Entwicklung. Wiesbaden.

*Government of the Republic of Slovenia 2002: State of the Environment Report. Summary. Ljubljana.
http://www.sigov.si/mop/en/podrocja/pso_summary.pdf (loaded: 24.08.2006)

Henseling C., Eberle U., GrieBhammer R. 1999: Soziale und ékonomische Nachhaltigkeitsindikatoren. Freiburg.

*IFEN - Institut Francais de I'Environnement 2003: 45 indicators of sustainable development - a contribution from
Ifen (Extracts from: “45 indicateurs de développement durable : une contribution de I'lfen”, realised by
Cécile Dormoy). Etudes et travaux N° 41.
http://www.ifen.fr/publications/ET/pdf/et4 1anglais.pdf (loaded: 19.06.2006)

*Krapf H., Richard J.-P., Lieber C. 1999: Die Indikatoren fiir das Klimamonitoring in den Alpen. Unpublished.

*Kralik M., Weber K. 1998: Establishment of Environmental Indicators, Subtopic Water - For the Alpine Region
within the Framework of the Alpine Oberservatory. Umweltbundesamt Reports (old series) Band R-
156, Wien.

110



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

*Kukar S. 1997: Specification of the socio-economic indicators for the Alpine territory. Unpublished.

*NORDREGIO - Nordic Centre for Spatial Development 2004: Mountain Areas in Europe: Analysis of mountain
areas in EU member states, acceding and other European countries.
http://ec.europa.eu/regional_policy/sources/docgener/studies/study_en.htm (loaded: 24.08.2006)

OECD - Organisation for Economic Co-Operation and Development 1993: OECD Core Set of Indicators for Envi-
ronmental Performance Reviews - A Synthesis Report by the Group on the State of the Environment.
Environment Monographs N° 83, Paris.

*OECD 1999: Indicators for the Integration of Environmental Concerns into Transport Policies.
http://www.olis.oecd.org/olis/1998doc.nsf/c16431e1b3f24c0ac12569fa005d1d99/2aeaf843879c06d380
256810004dfeac/$FILE/10E91207.ENG (loaded: 07.08.2006)

*OECD 2001: OECD Environmental Indicators - Towards Sustainable Development 2001. Paris.

*OECD 2001: Environmental Indicators for Agriculture. Volume 3 Methods and Results, Agriculture and Food.
*OECD 2003: Society at a glance - OECD Social Indicators. Edition 2002, Paris.

*OECD 2004a: OECD Key Environmental Indicators 2004. OECD Environment Directorate. Paris.

*Osterreichische Bundesregierung 2002: Die dsterreichische Strategie zur Nachhaltigen Entwicklung - Eine Initia-
tive der Bundesregierung.
http://www.nachhaltigkeit.at/strategie/pdf/strategie020709_de.pdf (loaded: 19.06.2006)

Pintér L., Hardi P., Bartelmus P. 2005: Indicators of sustainable development : Proposals for a way forward -
Discussion paper prepared under a consulting agreement in behalf of the UN Division for Sustainable
Development (UNDSD/EGM/ISD/2005/CRP.2).
http://www.un.org/esa/sustdev/natlinfo/indicators/egmindicators/crp2.pdf (loaded: 20.06.2006)

Schuler M., Perlik M., Pasche N. 2004: Nicht-stadtisch, rural oder peripher — wo steht der landliche Raum heute?.
ARE — Bundesamt fiir Raumentwicklung, Bern.

*SOIA - System of the Observation of and the Information on the Alps 1997: Environmental Indicators - Topic:
“FOREST”. Unpublished.

*SOIA 1997: Environmental Indicators - Topic: “NATURE AND NATURE CONSERVATION” - Nature Protection
(P) - Protection of the Species (ef). Unpublished.

*SOIA 1997: Environmental Indicators - Topic: “NATURE AND NATURE CONSERVATION” - Protection of the
physical millieu. Unpublished.

*SOIA 1997: Environmental Indicators - Topic: “NATURE AND NATURE CONSERVATION” - Nature Protection
(P) - protection of the environment (pm). Unpublished.

Stadt Mainz (ed.) 2001: Handlungsprogramm fiir eine nachhaltige Entwicklung der Stadt Mainz.
http://www.mainz.de/W GAPublisher/online/html/default/mkuz-5tmm8s.de.html
(loaded 04.07.2006)

*Tappeiner U., Tappeiner G., Hilbert A., Mattanovich E. 2003: The EU agricultural policy and the environment -
evaluation of the alpine region. Berlin.

*Troi A., Leichter K., Perini S. 2002: Sustainable development in South Tyrol: Indicators for the assessment of the
development in an alpine region. In: Bottarin R., Tappeiner U. (eds.): Interdisciplinary Mountain Re-
search, Berlin: 256-262.

UN — Department of Economic and Social affairs, Statistical Office 1998: Handbook on Social Indicators. Studies
in Methods, Series: F, No.49: New York.
http://unstats.un.org/unsd/publication/SeriesF/SeriesF_49E.pdf (loaded: 20.06.06)

UNEP — United Nations Enviroment Programme n.d.: CEROI - Cities Environment Reports on the Internet - City
Environmental Indicators Encyclopedia: Indicator Access to public transport.
http://ceroi.net/ind/display.asp?indID=74 (loaded: 03.08.2006)

111



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

*UNCSD - United Nations Commission on Sustainable Development 2001: Indicators of sustainable development
- Guidelines and methodologies.
http://www.un.org/esa/sustdev/publications/indisd-mg2001.pdf (loaded: 25.10.2005)

112



DIAMONT: WP7

Work package Report - Section IV . bosch & partner

3 Indicator Development

3.1 Main trend “Local centres and fringes — between competition and
co-operation”

Achtziger R., Stickroth H., Zieschank R. 2004: Nachhaltigkeitsindikator fiir die Artenvielfalt - ein Indikator fiir den
Zustand von Natur und Landschaft in Deutschland. Angewandte Landschaftsdkologie Heft 63. Bonn —
Bad Godesberg.

ARE - Bundesamt fiir Raumentwicklung 2005a: Monitoring Landlicher Raum, Themenkreis U2 - Struktureller
Wandel der Wirtschaft im landlichen Raum. Version 1/05.
www.are.ch (loaded: 24.08.2006)

ARE 2005b: Monitoring urbaner Raume Schweiz, Themenkreis 2: Spezialisierung der Wirtschaft im stadtischen
Raum (Vertiefungsstudie). Version 01.05.
www.are.ch (loaded: 24.08.2006)

Batzing W. 2002: Die aktuellen Veranderungen von Umwelt, Wirtschaft, Gesellschaft und Bevélkerung in den
Alpen. Berlin.

BAK Basel Economics (ed.) 2005: MARS report 2005 - Monitoring the Alpine Regions’ Sustainability. Basel.

BayLfU - Bayerisches Landesamt fir Umweltschutz 2004: Umweltindikatoren - Weiterentwicklung des Umweltin-
dikatorensystems Bayern. Augsburg. Calculation of the air quality index:
http://62.8.156.193/cgi-bin/db4web_c.exe/Projekt3/Projekt3/main_thema?hdb=570183&amp;
kn=1558556 (loaded 080606)

BayLfStaD — Bayerisches Landesamt fir Statistik und Datenverarbeitung 2004: Statistik kommunal 2004 - Bei-
spiel Markt Thann.
http://www.statistik.bayern.de/imperia/md/content/Ifstad/sk2004_thann.pdf (loaded: 27.07.2006)

BayStMUGV — Bayerisches Staatsministerium fur Umwelt, Gesundheit und Verbraucherschutz (ed.) 2003: Kom-
munales Flachenressourcen-Management. Statistische Analyse des Flachenverbrauchs in Bayern und
Baden-Wirttemberg.
http://www.stmugv.bayern.de/de/boden/flaech/doc/kfrm_sta.pdf (loaded: 27.07.2006)

BBR — Bundesamt fiir Bauwesen und Raumordnung 2003: Bauland- und Immobilienmarkte - Ausgabe 2003
http://195.37.164.153/veroeffentlichungen/berichte/band16.htm (loaded 27.07.2006)

Bengs C. Schmidt-Thomé K. (ed.) n.d.: Urban-rural relations in Europe. ESPON 1.1.2. Final Report.
http://www.espon.eu/mmp/online/website/content/projects/259/649/file_1182/fr-1.1.2_revised-full_31-
03-05.pdf (loaded: 28.08.2006)

BFS — Bundesamt fiir Statistik n.d: MONET. Indikator Wasserverbrauch.
http://www.bfs.admin.ch/bfs/portal/de/index/themen/nachhaltige_entwicklung/indikatoren0/ind7.indicato
r.72001.html (loaded: 25.08.2006)

BFS — Bundesamt fiir Statistik n.d: Die Schweiz im Uberblick, Indikator 1.5.1 Internetzugang, 1.5.4 Telefonan-
schlisse, 1.5.5 Breitbandanschliisse.
http://www.bfs.admin.ch/bfs/portal/de/index/themen/die_schweiz_in_ueberblick/fuehrungsgroessen/sek
toriel/03_05/03_05_01.html (loaded: 28.08.2006)

BLAK NE — Bund-Lander-Arbeitskreis Nachhaltige Entwicklung 2004: Kernindikatoren einer nachhaltigen Ent-
wicklung. Indikator 13 Abfall und Verwertung.
http://www.blak-ne.de/dateien/dat_nr98 1.zip (loaded: 27.07.2006)

113



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

BMU — Bundesministerium fiir Umwelt, Naturschutz und Reaktorsicherheit & UBA — Umweltbundesamt (eds.)
2003: Umweltziele im Alpenraum und Ansatze zu einem Monitoring durch Indikatoren. Abschlussbe-
richt der Arbeitsgruppe ,Bergspezifische Umweltqualitatsziele der Alpenkonvention (2. Manda-
tsphase), Berlin.
http://www.umweltdaten.de/publikationen/fpdf-1/2349.pdf (loaded: 05.07.2006)

Carabias-Hitter V. & Renner E. 2004: Indikatoren — Nachhaltige Regionalentwicklung verstehen, messen, bewer-
ten und steuern. FUNalpin, Arbeitsbericht 5, St. Gallen.
http://www.fwr.unisg.ch/org/fwr/web.nsf/SysWebRessources/NFP48-AB05_short/$FILE/NFP48-
ABO5_short.pdfftsearch=%22FUNalpin%20Nachhaltige%20Regionalentwicklung%22
(loaded: 24.08.2006)

Daldoss M. 2004:Die finanzielle Situation von lokalen Gebietskérperschaften in der Schweiz — Status quo und
Ausblick.
http://www.fedafin.ch/dokumente/gemeindefinanzierung.pdf (loaded 14.07.2006)

Delbaere B. & Nieto Serradilla A. (eds) 2004: Environmental risks from agriculture in Europe: Locating environ-
mental risk zones in Europe using agri-environmental indicators. Tilburg.
http://www.ecnc.nl/EnvironmentalRisksFr/Index_503.html (loaded: 02.08.2006)

Diener R., Herzog J., de Meuron P., Meili M., Schmid C. 2005: Die Schweiz. Ein stadtebauliches Portrat. Basel.

Diefenbacher H., Teichert V., Wilhelmy S. 2005: Indikatoren im Rahmen einer lokalen Agenda 21 — Leitfaden.
Heidelberg.

Dietrichs B., Fritzsche A., Ismaier F. 2000: Nachhaltigkeitsindikatoren fiir eine ausgewogene Entwicklung von
Gemeinden, Kreisen, Stadten und Regionen. Lehrstuhl fiir Raumforschung, Raumordnung und Lan-
desplanung der TU Minchen, Studien zur Raumplanung Nr. 3, Minchen.

Dosch F. & Beckmann G. 1999: Siedlungsflachenentwicklung in Deutschland — auf Zuwachs programmiert. In-
formationen zur Raumentwicklung, H.8: 493-509.

EC - European Commission 2000: From land cover to landscape diversity in the European Union.
http://ec.europa.eu/agriculture/publi/landscape/index.htm (loaded:02.08.2006)

EEA - European Environment Agency (ed.) 2003: Europe’s environment: the third assessment. Environmental
assessment report N° 10, Luxembourg.

EEA 2005: Agriculture and environment in EU-15 - the IRENA indicator report. Office for Official Publications of
the European Communities, Luxembourg.

EEA 2006a: EEA data service - Mean annual urban land take 1990-2000 as a percentage of 1990 artificial land
http://dataservice.eea.europa.eu/atlas/viewdata/viewpub.asp?id=1354 (loaded 27.07.2006)

EEA 2006b: Core set of indicators by Topics: Exposure of urban populations to air pollution.
http://themes.eea.europa.eu/IMS/ISpecs/ISpecification20041001123040/guide_summary_plus_public

EEA 2003 (ed.): Indicator factsheet WEC04e National River Classification Schemes. Version 13.10.03
http://themes.eea.europa.eu/Specific_media/water/indicators/WEC04¢,2003.1013/36_River_Classificat
ion_final.pdf (loaded 27.07.2006

Energieagentur Nordrhein-Westfalen 2006: Indikatoren NRW - RUO2 Entwicklung der Flachennutzung je Einwoh-
ner.
http://www.indikatoren-nrw.de/ (loaded: 27.07.2006)

EP - European parliament & EC - European council 2002: Directive 2002/49/EC of the European Parliament and
of the Council of 25 June 2002 relating to the assessment and management of environmental noise.
Official Journal of the European Communities, L 189 / Volume 45.

ESPON 2005: Project 1.1.2 - Urban-rural relations in Europe.
http://www.espon.eu/mmp/online/website/content/projects/259/649/file_1182/fr-1.1.2_revised-full_31-
03-05.pdf (loaded: 13.06.2006)

114



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

EUROSTAT 2001: LUCAS - metodology
http://forum.europa.eu.int/irc/dsis/landstat/info/data/2001_methodology.htm (loaded: 27.07.2006)

Esswein H., Jaeger J., Schwarz-v. Raumer H.G., Miiller M. 2002: Landschaftszerschneidung in Baden-
Wairttemberg. Zerschneidungsanalyse zur aktuellen Situation und zur Entwicklung der letzten 70 Jahre
mit der effektiven Maschenweite. Arbeitsbericht der Akademie zur Technikfolgenabschatzung Nr. 214,
Stuttgart.

Francesca Valent F., Little D’A., Tamburlini G., Barbone F. 2004: Burden of disease attributable to selected envi-
ronmental factors and injuries among Europe's children and adolescents. WHO Environmental Burden
of Disease Series, N° 8, Geneva.
http://www.who.int/entity/quantifying_ehimpacts/publications/en/ebd8web.pdf
(loaded: 25.08.2006)

Gavrilov L. A. & Heuveline P. 2003: Aging of Population. In: Demeny P. & McNicoll G. (eds.): The Encyclopedia of
Population. New York.
http://longevity-science.org/Population_Aging.htm (loaded: 13.06.07)

Hermann M., Heye C., Leuthold H. 2005: Soziokulturelle Unterschiede in der Schweiz - Vier Indizes zu raumli-
chen Disparitaten, 1990-2000. Statistik der Schweiz. Neuchatel.

Hintermann U., Weber D., Zangger A., Schmill J. 2002: Biodiversitats-Monitoring Schweiz BDM. Zwischenbericht.
BUWAL Schriftenreihe Umwelt Nr. 342. Bern.

Delbaere B. & Nieto Serradilla A. (eds) 2004: Environmental risks from agriculture in Europe: Locating environ-
mental risk zones in Europe using agri-environmental indicators. Tilburg, ECNC-European Centre for
Nature Conservation.

Gavrilov L. A. & Heuveline P. 2003: Aging of Population. In: Demeny P. &amp; McNicoll G. (Eds.): The Encyclo-
pedia of Population. New York, Macmillan Reference USA. http://longevity-
science.org/Population_Aging.htm (loaded: 13.06.07)

Gebbers J.O. & Schlapfer A. 2001: Umweltbedingte Lungenkrankheiten. Schweiz Med Forum N° 46: 1147-1153.
http://www.medicalforum.ch/pdf/pdf_d/2001/2001-46/2001-46-130.PDF (loaded: 01.08.2006)

Glaeser E.L. 2000: The Future of Urban Research: Non-Market Interactions. Brookings-Wharton Papers on Urban
Affairs 2000: 101-138
http://muse.jhu.edu/demo/brookings-wharton_papers_on_urban_affairs/v2000/2000.1 glaeser.
html (loaded 28.08.2006)

Hermann M. & Leuthold H. 2003: Atlas der politischen Landschaften - Ein weltanschauliches Portrat der Schweiz.
Zurich.

HLUG - Hessisches Landesamt fiir Umwelt und Geologie 2005: Umweltatlas Hessen - Die Flachennutzung 2001.
http://atlas.umwelt.hessen.de/serviet/Frame/atlas/allg_dat/flaeche/flaechennutz_txt.htm (loaded
27.07.2006)

ILO - International labour organization 2005: The 20 Key Indicators of the Labour Market (KILM).
http://www.ilo.org/public/english/employment/strat/kilm/indicators.htm (loaded: 13.07.2006)
http://www.ilo.org/public/english/employment/gems/eeo/download/kilm02.pdf (loaded: 13.07.2006)

Institut fiir Stadt- und Regionalforschung der Osterreichischen Akademie der Wissenschaften 2004: RAUMALP -
Raumstrukturelle Probleme im Alpenraum, Siedlung, Tourismus, Agrarwirtschaft und Biodiversitat im
Spannungsfeld wirtschaftlicher Entwicklungen und alpiner Raumordnung — GALPIS WEB.
http://www.oeaw.ac.at/isr/raumalp/ (loaded: 29.08.2006)

Jaeger J. 2002: Landschaftszerschneidung. Eine transdisziplinare Studie gemafl dem Konzept der Umweltge-
fahrdung. Stuttgart

Le Gléau J.P., Pumain D., Saint-Julien T. 1997: Towns of Europe - to each country its definition. INSEE Studies
N° 6.

115



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

LfU — Bayerisches Landesamt fiir Umwelt 2003: Bericht fir das Projekt “Kommunales Flachenressourcen-
Management* fiir den Zeitraum 01.01.2001 bis 31.12.2003.
http://www.stmugv.bayern.de/de/boden/flaech/doc/kfrm0103.pdf (loaded: 26.06.2006

LfU (ed.) 2004: Umweltindikatoren - Weiterentwicklung des Umweltindikatorensystems Bayern. Augsburg.
Calculation of the Air quality index:
http://62.8.156.193/cgi-bin/db4web_c.exe/Projekt3/Projekt3/main_thema?hdb=570183&kn=1558556
(loaded 080606)

Moser B., Jaeger J., Tappeiner U., Tasser E., Eiselt B. 2006: Modification of the effective mesh size for measur-
ing landscape fragmentation to solve the boundary problem. Landscape Ecology (online), 8/2006,
Dordrecht: 1-13.
http://www.springerlink.com/content/w778n172k06t574t/fulltext.pdf (loaded: 30.08.2006)

OECD / Directorate for Science, Technology and Industry — Organisation for Economic Co-Operation and Devel-
opment n.d.: OECD Key ICT Indicators.
http://www.oecd.org/document/23/0,2340,en_2649 33703_33987543_1_1_1_1,00.html
(loaded: 28.08.2006)

OIR - Austrian Institute for Regional Studies and Spatial Planning 2006: ESPON 2006 Programme ESPON 1.4.1
~Small and Mediumsized Towns (SMESTO)" - Interim Report.
http://lwww.espon.eu/mmp/online/website/content/projects/261/410/file_659/1.ir_1.4.1.pdf (loaded:
13.06.2006)

Perlik M. 1999: Urbanisationszonen in den Alpen - Ergebnis wachsender Pendeldistanzen. In: Perlik M. & Batzing
W. (eds.): L'avenir des villes des Alpes en Europe / Die Zukunft der Alpenstadte in Europa.
Geographica Bernensia P36 in Co-Edition with Revue de Géographique Alpine N° 2/99. Bern: 147-165.

Perlik M. 2001a: Wirtschaftliche Strukturtypen als Indikator fiir die Verstarkung der internationalen Netzwerkver-
bindungen der Alpenstadte. Revue de Géographie Alpine 89/1.
http://hdl.handle.net/1801/308 (loaded 13.07.2006)

Perlik M. 2001b: Alpenstadte zwischen Metropolisation und neuer Eigenstandigkeit. Geographica Bernensia P38.
Bern.

Pfefferkorn W. & Musovi¢ Z. 2003 : Analysing the interrelation between regional development and cultural land-
scape change in the Alps. REGALP, WP2, unpublished.

Schuler M., Perlik M., Pasche N. 2004: Nicht-stadtisch, rural oder peripher - wo steht der I&ndliche Raum heute?
ARE - Bundesamt fiir Raumentwicklung, Bern.

Siedentop S. 1999: Kumulative Landschaftsbelastungen durch Verstadterung - Methodik und Ergebnisse einer
vergleichenden Bestandsaufnahme in sechs deutschen Grofstadtregionen. Natur und Landschaft H.
74: 146-155.

Slak M.-F., Commagnac L., Armitage-Lee A., Chery. P. 2003: Agricultural soil inheritance: depletion due to urban
growth - Method for assessment of degree of loss depending on agricultural soil qualities. Individual
discussion paper for the ,OECD Expert Meeting on Soil Erosion and Soil Biodiversity Indicators®,
Group 1: How are OECD Member countries measuring agricultural soil erosion effects on and off-farm,
both physical and economic valuation? Session 5, held in Rome on 25 - 28 March 2003.
http://webdomino1.oecd.org/comnet/agr/soil_ero_bio.nsf/viewHtml/index/$FILE/soils_slakFrance.pdffs
earch=%22Agricultural%20potentialities%22 (loaded: 28.08.2006)

Stadt Mainz 2001: Lokale Agenda 21 Stadt Mainz — Handlungsprogramm, Teil Ill: Nachhaltigkeitsindikatoren.
http://www.mainz.de/C1256D6E003D3E93/files/teil_03_handlungsprogramm_2001.pdf/%24FILE/teil_0
3_handlungsprogramm_2001.pdf (loaded: 28.08.2006)

Stotter J., Belitz K., Frisch U., Geist T., Maier M., Maukisch M. 1999: Konzeptvorschlag zum Umgang mit Natur-
gefahren in der Gefahrenzonenplanung - Herausforderung an Praxis und Wissenschaft zur interdis-
ziplinaren Zusammenarbeit. Innsbrucker Geographische Gesellschaft, Jahresbericht: 30-59.
http://www.uibk.ac.at/geographie/igg/berichte/1997/stoetter.pdf (loaded 28.08.2006)

116



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Tamburlini G, von Ehrenstein O, Bertollini R. (eds.) 2002: Children's health and environment: a review of evi-
dence. Environmental Issue Report N° 29, Copenhagen.
http://www.euro.who.int/document/e75518.pdf (loaded:25.08.2006)

Tappeiner U., Tappeiner G., Hilbert A., Mattanovich E. 2003: The EU Agricultural Policy and the Environment -
Evaluation of the Alpine Region. Berlin, Wien.

UBA 2005: Umwelt-Kernindikatorensystem — Thema: Ressourcennutzung und Abfallwirtschaft, Indikator Gesamt-
abfallaufkommen.
http://www.env-it.de/lumweltdaten/public/theme.do;jsessionid=EC6AFFA1CE2885689EA247043
E1FBC4D?nodeldent=2894 (loaded: 27.07.2006)

UNESCO - United Nations Educational, Scientific and Cultural Organization 2006: ISCED International Standard
Classification of Education 1997
http://www.uis.unesco.org/ TEMPLATE/pdf/isced/ISCED_A.pdf (loaded: 14.07.2006)

WHO — World Health Organisation & UNECE - United Nations Economic Commission for Europe 2004: Transport
related Health Effects with a particular Focus on Children - Assessment of health impacts and policy
options in relation to transport-related noise exposures. Topic paper noise. RIVM rapport. Bilthoven.

Wrbka T., Peterseil J., Schmitzberger 1., Stocker-Kiss A. n.d.: Alpine farming in Austria, for nature, culture or eco-
nomic need?
http://library.wur.nl/frontis/landscape/11_wrbka.pdf (loaded: 24.07.2006)

3.2 Congestion of transport system

BayStMUGV — Bayerisches Staatsministerium fur Umwelt, Gesundheit und Verbraucherschutz (ed.) 2003: Kom-
munales Flachenressourcen-Management. Statistische Analyse des Flachenverbrauchs in Bayern und
Baden-Wirttemberg.
http://lwww.stmugv.bayern.de/de/boden/flaech/doc/kfrm_sta.pdf (loaded: 27.07.2006)

Bosch & Partner & ifuplan 2004: Die Veranderung des Lebensraums Alpen dokumentieren - Indikatorensystem
und Konzept zu einem Alpenzustandsbericht. Final report of the WG Evironmental Objectives and Indi-
cators” of the Alpine Convention (3rd mandate phase).

Dosch F. & Beckmann G. 1999: Siedlungsflachenentwicklung in Deutschland — auf Zuwachs programmiert. In-
formationen zur Raumentwicklung, H.8: 493-509.

EC - European Commission & Eurostat 2005: Measuring progress towards a more sustainable Europe - Sustain-
able development indicators for the European Union. Office for Official Publications of the European
Communities, Luxembourg.

EEA - European Environment Agency 2002: TERM-indicators — factsheet on indicator "Investment in transport
infrastructure per capita and by mode".
http://themes.eea.europa.eu/Sectors_and_activities/transport/indicators/supply/ TERM19%2C2002/TER
M_2002_19_EU_Infrastructure_investments_final_draft_August_2002.pdf (loaded 30.08.2006)

EEA 2003: TERM-indicators — factsheet on indicator "Capacity of transport infrastructure network".
http://themes.eea.europa.eu/Sectors_and_activities/transport/indicators/supply/ TERM18%2C2003.10/T
ERM2003_18_EU_Capacity_of_transport_infrastructure_networks_final.pdf (loaded 07.08.2006)

EBA — Eisenbahn-Bundesamt 2004: Hinweise zur 6kologischen Wirkungsprognose in UVP, LBP und FFH-
Vertraglichkeitspriifung bei Aus- und Neubaumaflnahmen von Eisenbahnen des Bundes.
www.eisenbahn-bundesamt.de (loaded: 24.08.2006)

Glaeser O. (ed.) 2004: Luftschadstoffe: Emissionskataster und Luftglitemessnetz, Kontrollinstrumente fiir Luftglite
und Klimaschutz im Land Salzburg. Austrian federal state of Salzburg, represented by department 16
Environment protection. Salzburg.

117



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

IER - Institut fiir Energiewirtschaft und Rationelle Energieanwendung der Universitat Stuttgart 2004:
Fortschreibung des Emissionskatasters Bayern flir das Jahr 2000. Final report by order of the BayLfU,
Augsburg, unpublished.

ILO - International labour organization 2005: The 20 Key Indicators of the Labour Market (KILM).
http://www.ilo.org/public/english/employment/strat/kilm/indicators.htm (loaded: 13.07.2006)
http://www.ilo.org/public/english/employment/gems/eeo/download/kilm02.pdf (loaded: 13.07.2006)

INFRAS 2004: HBEFA Handbook Emission Factors for Road Transport.
http://www.hbefa.net/ (loaded: 06.06.2006)

Krzyzanowski M., Kuna-Dibbert B., Schneider J. (eds.) 2005: Health effects of transport-related air pollution.
WHO Regional Office for Europe.
http://www.euro.who.int/document/e86650.pdf (loaded: 02.06.2006)

LfU - Bayerisches Landesamt fiir Umweltschutz (ed.) 2004: Umweltindikatoren - Weiterentwicklung des Umwelt-
indikatorensystems Bayern. Augsburg.
Calculation of the Air quality index:
http://lwww.bayern.de/lfu/lumwelt_qual/umweltindikatoren/indikatoren/detail_indikatoren.php?id=16&nav
id=1&subnav=3 (loaded: 07.08.2006)

OECD - Organisation for Economic Co-operation and Development 1999: Indicators for the Integration of Envi-
ronmental Concerns into Transport Policies.
http://lwww.olis.oecd.org/olis/1998doc.nsf/c16431e1b3f24c0ac12569fa005d1d99/2aeaf843879c06d380
256810004dfeac/$FILE/10E91207.ENG (loaded: 07.08.2006)

Rassmus J., Herden C., Jensen I., Reck H., Schops K. 2003: Methodische Anforderungen an Wirkungsprognosen
in der Eingriffsregelung. Angewandte Landschaftsdkologie, H. 51, Bonn - Bad Godesberg.

Reck H. 2001: Larm und Landschaft. Angewandte Landschaftsékologie, H. 44, Bonn - Bad Godesberg.

UBA - Umweltbundesamt 2006: Umweltdaten Deutschland online - Fahrleistungen, Verkehrsleistungen, Fahr-
zwecke und Transportintensitat.
http://lwww.env-it.de/lumweltdaten/public/theme.do?nodeldent=2331 (loaded: 08.08.2006)

Unger H.-J. & Prinz D. 1992: Verkehrsbedingte Immissionen in Baden-Wrttemberg - Schwermetalle und organi-
sche Fremdstoffe in straRennahen Bdden und Aufwuchs. http://www.xfaweb.baden-
wuerttemberg.de/bofaweb/berichte/Iba19/lba190002.html (loaded: 30.08.2006)

VDA - Verband der Automobilindustrie e.V. 1999: Auto 1999 - Jahresbericht des VdA.
http://www.vda.de/de/service/jahresbericht/files/vda_99.pdf (loaded: 09.08.2006)

Wegelin T. & Gsponer R. 1997: PAK und Schwermetalle in Béden entlang stark befahrener Strassen. FaBo -
Fachstelle Bodenschutz (ed.): Umweltpraxis Nr. 11, Zirich, 27-29.
http://lwww.fabo.zh.ch/internet/bd/aln/fabo/de/ueberw/ausw/strass.SubContainerList.SubContainer1.Co
ntentContainerList.0004.DownloadFile.pdf?CFC_cK=1156950905762 (loaded: 30.08.2006)

WHO — World Health Organisation, Regional Office for Europe 2005: Gesundheitsauswirkungen von verkehrsbe-
dingten Luftverunreinigungen - Kurzfassung fiir Entscheidungstrager.
http://www.euro.who.int/air/publications/20050606_1?language=German (loaded: 02.06.2006)

3.3 Innovation and competitiveness - Modernisation of agriculture in
favoured areas

Bergschmidt A. 2004: Indikatoren fiir die internationale und nationale Umweltberichterstattung im Agrarbereich.
Landbauforschung Vélkenrode Sonderheft 269. Bundesforschungsanstalt fir Landwirtschaft, Braun-
schweig.

Bundesamt fur Umwelt n.d.: Biodiversitat-Monitoring Schweiz
http://www.biodiversitymonitoring.ch/deutsch/aktuell/portal.php (loaded 27.07.06)

Bundesamt fiir Landwirtschaft (ed.) 2005: Agrarbericht 2005. Bern.

118



DIAMONT: WP7 .

Work package Report - Section IV bosch & partner

EC - Commission of the European Communities 2000: Indicators for the Integration of Environmental Concerns
into the Common Agricultural Policy. Communication to the Council, the European Parliament, COM
2000 (20) Brussels.

EC / DG Agriculture 2002: Agriculture - The spotlight on women. Luxembourg.

EEA — European Environment Agency 2001: Towards agri-environmental indicators - Integrating statistical and
administrative data with land cover information. EEA Topic report N° 6. Copenhagen.

EEA 2004: High nature value farmland - Characteristics, trends and policy challenges. EEA report 1/2004. Co-
penhagen.

EEA 2005: Agriculture and environment in EU-15 — the IRENA indicator report. EEA Report 6/2005. Copenhagen.

EEA — IRENA homepage all products: methodology fact sheets, final indicator fact sheets, Data sets and applica-
tions, reports.
http://webpubs.eea.europa.eu/content/irena/Latestproducts.htm (loaded 27.07.06)

EUROSTAT 2005: Sustainable Development Indicators to monitor the implementation of the EU Sustainable
Development Strategy. SEC(2005) 161 final. Brussels.

Europaische Kommission, Generaldirektion Landwirtschaft 2001a: Aktionsplan zur Erhaltung der biologischen
Vielfalt in der Landwirtschaft. Briissel.

Europaische Kommission, Generaldirektion Landwirtschaft 2001b: Ein Konzept fiir Indikatoren der wirtschaftli-
chen und sozialen Dimension einer nachhaltigen Landwirtschaft und Entwicklung des landlichen
Raums. Brussel.

Lideke M. & Reusswig F. 1999: Das Dust-Bowl-Syndrom in Deutschland - Machbarkeitsstudie tiber die Formulie-
rung systemanalytischer Indikatoren fiir integrierte Strategien einer nachhaltigen Entwicklung in
Deutschland am Beispiel der Problem der Intensivlandwirtschaft. Potsdam.

Mathes M., Teherani-Krénner P., Hofmann-Altmann U. 2004: Landwirtschaft und Ernahrung. Positionspapiere
zum Fortschrittbericht der Nationalen Nachhaltigkeitsstrategie aus der Geschlechterperspektive. Ge-
nanet Leitstelle Geschlechtergerechtigkeit und Nachhaltigkeit.
www.genanet.de (loaded:24.08.2006)

OECD - Organisation for Economic Co-operation and Development 2001a: Environmental Indicators for Agricul-
ture. Volume 3 Methods and Results, Agriculture and Food.

OECD 2001b: OECD National soil surface nitrogen balances. Explanatory notes.

OECD 2001c: Agricultural Landscape Indicators in the Context of the OECD Work on Agri-environmental Indica-
tors.

OECD 2001d: Improving the environmental performance of agriculture policy options and market approaches.
Agriculture & Food 2001. No. 13: 1-51.

OECD 2001e: Ubersicht Agrar-Biodiversitatsindikatoren. Bericht (iber das OECD-Expertentreffen in Ziirich,
Schweiz, November 2001.

OECD 2004a: OECD Key Environmental Indicators 2004. OECD Environment Directorate. Paris.

OECD 2004b: OECD Expert Meeting on Farm Management Indicators and the Environment, Session 3, Indica-
tors related to agricultural practices. Intermediate results of Eurostat’'s PAIS project. Brussels.

OECD 2004c: Development of farm management indicators in the European Union - Work under the EU’s Indica-
tor Reporting on the Integration of Environmental Concerns into Agriculture Policy (IRENA) op-eration.
Paper presented at OECD Expert Meeting on Farm Management Indicators and the En-vironment. 08.-
12-03.2004. Palmerston North/New Zealand.

OECD 2004d: Agricultural Support - How is it Measured and What does it Mean? OECD Policy Brief June 2004.
Paris.

119



DIAMONT: WP7
Work package Report - Section IV ] bosch & partner

Radlinsky A., Theler C., Lehmann B. 2000: Soziale Nachhaltigkeit in der Schweizer Landwirtschaft. Agrarfor-
schung 7 (8): 342-347.

Schdpe M. 2005: Die Rolle der bauerlichen Landwirtschaft aus volkswirtschaftlicher Sicht. Beitrag im Rahmen der
II. Bayerisch-Osterreichischen Strategietagung Bauern, Markte, Leben - Visionen fir Europa 2020. ifo
Institut fir Wirtschaftsforschung an der Universitat Minchen.

Stremlow M., Iselin G., Kienast F., Klay P., Maibach M. 2003: Landschaft 2020 — Analysen und Trends. Grundla-
gen zum Leitbild des BUWAL fir Natur und Landschaft. Schriftenreihe Umwelt Nr. 352, Bundesamt fiir
Umwelt, Wald und Landschaft, Bern.

UBA - Umweltbundesamt (ed.) 2002: Anpassung der deutschen Methodik zur rechnerischen Emissionsermittlung
an internationale Richtlinien sowie Erfassung und Prognose der Ammoniak-Emissionen der deutschen
Landwirtschaft und Szenarien zu deren Minderung bis zum Jahre 2010. Berlin.

Wascher, D. M. 2002: Overview on Agricultural Landscape Indicators Across OECD Countries. Wageningen.

Wascher, D.M. (ed.) 2005: European Landscape Character Areas — Typologies, Cartography and Indicators for
the Assessment of Sustainable Landscapes. Final Project Report as deliverable from the EU’s Accom-
panying Measure project “European Landscape Character Assessment Initiative” (ELCAI), funded un-
der the 5th Framework Programme on Energy, Environment and Sustainable Development (4.2.2).

Wetterich F. 2003: Indikatoren fiir ein nationales Monitoring der Umwelteffekte landwirtschaftlicher Produktion —
Testphase. Band 2: Biologische Vielfalt und Landschaftsasthetik. Berlin.

Tappeiner U., Tappeiner G., Hilbert A., Mattanovich E. (eds.) 2003: The EU Agricultural Policy and the Environ-
ment. Evaluation of the Alpine Region. Incl. CD: Structural Atlas of the Alps — Data of the EU-Project
SUSTALP. Bressanone.

Zahm F., Viaux P., Girardin P., Vilain L., Mouchet C. 2006: Farm Sustainability Assessment using the IDEA
Method - From the concept of farm sustainability to case studies on French farms. INFASA symposium
March 16th and 17th 2006. Zentrum Paul Klee, Bern.

34 Increasing importance of energy from renewable sources

Bohnenschafer W., Koepp M., Scheelhaase J.D., Schlesinger M. 2003. Perspektiven fiir elektrischen Strom in
einer nachhaltigen Entwicklung. Climate Change 07/03. http://www.umweltdaten.de/publikationen/fpdf-
1/2432.pdf (loaded 30.06.2006)

EC - Commission of the European Communities 2005. The support of electricity from renewable energy sources.
Communication from the Commission COM (2005) 627 final.
http://ec.europa.eu/comm/energy/res/biomass_action_plan/doc/2005_12_07_comm_biomass_electricit
y_en.pdf (loaded 08.07.2006)

ECOPLAN & Factor Consulting + Management AG 2001. Nachhaltigkeit. Indikatoren und Kriterien fiir den Ener-
giebereich.
www.bfe.admin.ch/php/modules/publikationen/stream.php?extlang=de&name=de_803255479.pdf (lo-
aded 23.06.2006)

DLR - Deutsches Zentrum fiir Luft- und Raumfahrt, ifeu - Institut fir Energie- und Umweltforschung, Wuppertal
Institut fiir Klima, Umwelt und Energie 2004: Okologisch optimierter Ausbau der Nutzung erneuerbarer
Energien in Deutschland. Berlin.
http://www.bmu.de/files/pdfs/allgemein/application/pdf/nutzung_ee_lang.pdf (loaded 25.07.2006)

Fachhochschule Neubrandenburg (ed.) n.d.: MINERS MetalnformationsSystem Nachhaltige Entwicklung in Regi-
on und Stadt.
http://195.37.134.139/lu/miners/ (loaded 20.06.2006).

Haubner E. 2002. Die Etikette der Wasserkraft oder ein Okozertifikat fir Wasserkraftanlagen. alpMedia Hinter-
grundbericht 09/2002. http://www.alpmedia.net/pdf/Hintergrundbericht_Etikette_Wasserkraft_D.pdf (lo-
aded: 15.07.2006)

120



DIAMONT: WP7 .

Work package Report - Section IV bosch & partner

Internationale Alpenschutzkommission CIPRA (ed.): Alpenreport 2. Schaan.

Kruck C. & Eltrop L. 2003. Stromerzeugung aus erneuerbaren Energien. Zentrum flir Energieforschung Stuttgart.
Stuttgart.
http://lwww.zes.uni-stuttgart.de/deutsch/downloads/ZES_2004_0001_Stromerzeugung%20
Erneuerbare.pdf (loaded 22.08.2006).

Pfaffenberger W., Nguyen K., Gabriel J. 2003: Ermittlung der Arbeitsplatze und Beschaftigungswirkungen im
Bereich Erneuerbarer Energien. Bremen.
http://www.bei.uni-bremen.de/download/gutacht_0144.pdf (loaded 21.08.2006).

Pro Natura (ed.) 2004. Pro Natura Standpunkt Energiepolitik. Basel.
http://www.pronatura.ch/content/data/Broschuere_Energie_D.pdf (loaded 04.08.2006).

121



\

,,f u.bsh_@J'N

/A)u- -‘\\

= |8
S\ =y

It

O bosch & partner

DIAMONT: WP7
Work package Report - Section IV

122




DIAMONT: WP7
Work package Report — Annex . bosch & partner

Annexes
Annex 1: Dimensions of the pillars of sustainability...........ccccccooniiiiiiiiiiiices
1.1 Dimensions of the environmental pillar.............cccciieei e,
1.2 Dimensions of the economic pillar.............cooooiiiiiiiii e,
1.3 Dimensions of the social pillar..............coooiiiiiiiiiir e
Annex 2: Selection of phenomena — weighting results of experts and partners....
21 Analysing and interpreting the weighting results.............ccccccooviiiiiiiiinnnnns
2.2 Weighting results: Local centres and fringes — between competition

F=Tglo [eToTo] 1= =1 1o o NSRRI
2.3 Weighting results: Marginalisation of rural area.............ccccccceiiiiniiiiiieen.
24 Weighting results: Congestion of transport system............cccccciieeiiee,
2.5 Weighting results: Innovation and competitiveness — modernisation

of agriculture in favoured areas .............oouvvviiiiiii i
2.6 Weighting results: Innovation and competitiveness — increasing

importance of innovative technologies................uuueiiiiiiiiiii,
2.7 Weighting results: Tourism: Towards the Alpine Experience ...........cccc..........
2.8 Weighting results: Impacts of climate change............cccoooiiiiiiiiiiiii.
29 Weighting results: Increasing generation of renewable energy......................
Annex 3: Characterisation of main trends by phenomena — full list .......................
3.1 Main trend “Local centres and fringes between competition and co-

(o] 0 T=T = 1170 o R
3.2 Main trend “Congestion of transport system”.............oooviiiiiiieenieee,
3.3 Main trend “Innovation and competitiveness - Modernisation of

agriculture in favoured areas”...........cooovieiiiiiiii i
3.4 Main trend “Increasing generation of renewable energy”...........ccccccceeiiiinen.
Annex 4: Functions of the DIAMONT database..........ccccccmrrrrmririiii.

132

123



AN

Ui S\
S\

DIAMONT: WP7
Work package Report — Annex .

bosch & partner

Annex 1: Dimensions of the pillars of sustainability

1.1 Dimensions of the environmental pillar

Structure ¢ Distribution of ecosystems and landscape elements e (Intrinsic) structure of ecosystems

e Distribution of habitats e Structure of soils, soil sealing
* Fragmentation of ecosystems and habitats
Land — Urbanisation Ressource Deple- | Soil Soil degradation
tion (e.g. increase in
territory perma-
nently occupied by
urbanisation)

Land — Desertifica- Terrestrial
tion
Species e Change of species composition
e Species biodiversity
Biodiversity Biodiversity Biodiversity Nature and Biological diversity
(Ecosystems, Spe- Biodiversity
cies)

Matter exchange ¢ Emission and immission of air pollutants

e Emission and immission of water pollutants
o Emission and immission of soil pollutants

Atmosphere — Air Air quality, strato- Air pollution and Air pollution Air Air pollution
quality, Ozone layer |spheric ozone de- | stratospheric ozone Ozone depletion Stratospheric ozone
depletion) pletion depletion depletion
Supporting — nu- Soil Soil degradation
trient cycling, soil
formation
Dispersion of toxic Chemicals
substances
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Water exchange

Energy balance

Atmosphere - Cli-
mate change

Aesthetics

Human health

» Change of water regime: precipitation regime, snow cover, melting water, development of glaciers
e Change of flooding area, flooding

Water

Regulating - flood
regulation, water
purification

e Emission and immission of radiation

e Emission and immission of noise
e Change of temperature regime

Climate change Climate Change

¢ Alpine scenery
e Landscape biodiversity

Regulating - climate
regulation

Cultural (aesthetic,
spiritual, educa-
tional recreational,
etc.)

e Impairment of human health by air pollution

e Impairment of human health by water pollution

Water Extraction

Climate change,
emissions of CO;

Ressource Deple-
tion (e.g. water
consumption)

Water pollution

Climate change

Ozone and climate
change

Water
Technological and
natural hazards

Climate change

Fresh water (water
quantity, water

quality)

e Impairment of human health by noise

Fresh water quality ,
fresh water re-
sources

Provisioning: fresh
water;

Regulating - dis-
ease regulation

Health

Human health

1) UNCSD: SDI Guidelines and methodologies
(http://www.un.org/esa/sustdev/natlinfo/indicators/isdms2001/table_4.htm)

2) Environmental Indicators on Sustainable Development (OECD 2002)
3) EEA: Core Set of Indicators (http://themes.eea.europa.eu/IMS/CSI)

4) Ecosystem services (MILLENNIUM ECOSYSTEM ASSESSMENT 2005a and b)

5) MARS / environmental pillar (BAK BASEL Economics 2005)

6) Environmental Pressure Indicators for the EU (EUROSTAT 2001)

7) State of the Environment Report 2002 (GOVERNMENT OF THE REPUBLIC OF

SLOVENIA 2002)

8) Europe's environment: the third assessment (EEA 2003)
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1.2

Dimensions of the economic pillar

Economic performance

Economic stability

Economic Performance —
Real GDP, Real GDP per
capital

Development of an efficient
economic infrastructure

Structures and functioning
of market economy

Trade

Social responsibility of
enterprises

New understanding of
entrepreneurship and ad-
ministration

Productivity and competi-
tiveness (Real hourly pro-
ductivity of labour)

Structuring of enterprises
and enhancement of com-
petitiveness

Agriculture

Financial Status

Development of an efficient
financial system

Public finances

Principles of responsibility
and precaution (research
and national debt)

Prices
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Eco-efficiency

Ecoefficient growth

Sustainable production and
consumption

Sustainable products and
services

Material consumption

Sustainable use of re-
sources

Waste generation and
management

Energy use

Science and technology

Science and technology,
communication

Innovative structures and
competitiveness

Research and technologi-
cal development

Principles of responsibility
and precaution (research
and national debt)

Communication
infrastructure

Information access

Information and communi-
cation infrastructure ; de-
velopment of new services

Labour

Labour market participation

1) UNCSD: SDI Guidelines and methodologies
(http://'www.un.org/esa/sustdev/natlinfo/indicators/isdms2001/table_4.htm)

2) Soziale und 6konomische Nachhaltigkeitsindikatoren (HENSELING et al. 1999)

3) MARS / economic pillar (BAK BASEL Economics 2005)

4) NSSD Austria - Main objective “Dynamic business location” (OSTERREICHISCHE

BUNDESREGIERUNG 2002)

5) Slovenia: Strategy for economic development 2001-2006 (SUSTERSIE J. et al.

2001)

6) IFEN 45 Indicators of SD (IFEN 2003)
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1.3 Dimensions of the social pillar
1 2 3 4 5 6 7 8 9 10
Population o Spatial distribution of population ¢ Increase and decrease of population (migration and birth and
e Seasonal distribution of population mortality rates)
¢ Age pyramid
Population Population Demographic Common social | Demography
composition changes objectives:
and change Population

Social equity and family’

o Good social relations, social cohesion

e Equality of gender, generations, migrants, disabled people, ethnic minorities (also i

n the sense of “social mobility”)

social mobility

mutual respect,

strengthening

Socio- Good social Justice (equity) Overcoming Individual Gender
economic relations (so- the discrimina- | needs: Equity equity
groups and cial cohesion, tion and

ability to help the integration
others) of handicapped
people, ethnic Handicapped
minorities and people
immigrants Demography Migration and
(migration, integration
foreigners)
Households Justice (well- Participation / Family
and families being of chil- social capital
dren) (family net-
work)

e Services provided to the citizens (by the public
sector or the private sector): access to educa-
tion, health care, (public) transport, information

¢ Personal safety (accidents, delinquency)
e Security form (natural) disasters

Public services and securityz

' The dimension is also closely linked with the terms of “social cohesion” (defined by OECD Social Indicators 2003 ) and “good social relations” (defined by MILLENNIUM AS-
SESSMENT 2005b) being an important precondition of a society for developing and living social equity.

? In the Millennium Assessment (2003) the term ,security” comprises personal safety, secure resource access, and security form disasters.
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1 2 3 4 5 6 7 8 9 10
Health and Health Health (nutri- Human health | Modernisation | Individual Health Public sphere | Health security; | Health
health services | (strength, feel- | tion, illnesses, | protection and | of social secu- | needs: Health, (medical care, |reproductive
Social security | ing well, ac- mortality, sani- | lifestyles rity systems securing sub- social security) | health
and welfare cess to clean | tation, medical sistence
services air and water) | care)
Improvement
of access to
high quality
services
Pensions ade-
quacy
Learning and Education Other aspects | Reduction of Individual Education Education Education
educational of social exclu- | discrimination | needs: Educa-
services sion (early in education tion
school leavers) | and training
Security (per- | Safety (crime) Safety Public sphere
sonal safety, (public secu-
security form rity)
disasters)
Social participation and freedom e Democratic participation e Solidarity
e Social self-organizing e Freedom and choice of action
Freedom and Common social Aspects of
choice of ac- objectives: social cohesion
tion Solidarity,
freedom
Freedom and Common social | Participation / Social participa-
choice of ac- objectives: social capital tion and civic
tion Democracy, engagement

peacekeeping,
strengthening
social self-
organizing
,etc.)
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5

6

Income and wealth

* Access to basic material for good life: nutrition, shelter

e Personal income (sources)
Fhe dimension is oriented on the ,Basic material for good life“ of the Millennium Assessment (MILLENNIUM ASSESS-
VIENT 2005b) comprising amongst others the fields of adequate livelihoods, shelter, nutrition, and free access to goods3

Human settle- | Basic material | Housing (living Guaranteeing | Individual Poverty / in- Living standard Shelter
ments and for good life conditions) adequate living | needs: Shelter | come distribu- | and shelter
housing (shelter) space tion
Consumption Basic material Food safety Individual Food security
for good life and quality needs: Nutri-
(sufficient tion
nutritious food)
Income, con- Basic material | Justice / equity | Monetary Pov- | Elimination of Living standard | Poverty and Income and
sumption and | for good life (Poverty) erty child poverty and shelter distribution wealth
wealth Poverty (social
welfare)
Freedom and Individual

choice of ac-
tion

needs: Mobility

e Maintenance of cultural tradition
e Cultural identity

Culture

Common social
objectives:
cultural diver-
sity

® The term “poverty” has consciously been avoided for defining this dimension, because it comprises much more than material poverty. Poverty is the state of being without the
necessities of daily living, often associated with need, hardship and lack of resources across a wide range of circumstances. For some, poverty is a subjective and compara-
tive term; for others, it is moral and evaluative; and for others, scientifically established. The principal uses of the term include:

— Descriptions of material need, including deprivation of essential goods and services, multiple deprivation, and patterns of deprivation over time.
— Economic circumstances, describing a lack of wealth (usually understood as capital, money, material goods, or resources, especially natural resources).

— Social relationships, including social exclusion, dependency, and the ability to live what is understood in a society as a "normal" life: for instance, to be capable of raising
a healthy family, and especially educating children and participating in society. (http://en.wikipedia.org/wiki/Poverty)
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1 2 3 4 5 6 7 | 8 | 9 | 10
Income and wealth * Access to basic material for good life: nutrition, shelter
e Personal income (sources)
Fhe dimension is oriented on the ,Basic material for good life“ of the Millennium Assessment (MILLENNIUM ASSESS-
VIENT 2005b) comprising amongst others the fields of adequate livelihoods, shelter, nutrition, and free access to goods
1) Handbook on social indicators (UN — Department of Economic and Social affairs, = 5) Gemeinsamer Bericht liber Sozialschutz und soziale Eingliederung — Kap. 2.2
Statistical Office 1998) (Politische Prioritaten) (EC 2005a)
2) Constituents of well-being (MILLENNIUM ECOSYSTEM ASSESSMENT 2005b) 6) Soziale und 6konomische Nachhaltigkeitsindikatoren (HENSELING et al. 1999)
3) UNCSD: SDI Guidelines and methodologies 7) MARS / social pillar (BAK BASEL EcoNomics 2005)
(http://www.un.org/esa/sustdev/natlinfo/indicators/isdms2001/table_4.htm) 8) Datenreport 2004 (StaBA 2004)
4) Sustainable Development Indicators to monitor the implementation of the EU . - .
Sustainable Development — sub-themes (EC 2005a) 9) Social watch indicators (selection) (SociaL WATCH 2005)
10) Lebenslagen in Deutschland (BUNDESMINISTERIUM FUR GESUNDHEIT UND SOZIALE
SICHERUNG 2005)
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Annex 2: Selection of phenomena — weighting results of experts
and partners

21 Analysing and interpreting the weighting results

During the task of defining and selecting phenomena for indication, a prioritisation of phe-
nomena was conducted based on a weighting of phenomena by the DIAMONT partners as
well as on the results of the third round of the Delphi survey carried out in WP6. Due to the
different ranking methods and other difficulties of comparability (cp. Section 11:4.2), the
weightings had to be interpreted and combined carefully in the following steps:

e interpretation of the weighting results of the DIAMONT partners,
e interpretation of the results of the Delphi survey in WP6,
e integration of the results of both weightings.

211 Weighting results of DIAMONT partners

The overall weighting result is consciously not based on an average value of all scores to
respect the different conditions in the Alps. These can evoke significant differences in the
importance of certain phenomena from one country to the other. Furthermore in the case of
Italy weighting was required by two institutions (EURAC and UNCEM), additionally within the
EURAC several colleagues participated in the process.

The weighting results were categorised into five classes by the criteria presented in Tab. 1.

Tab. 1: Interpretation of the weighting results of the DIAMONT partners

Classes / Colours |Criteria

low weighting prevail- | at least two scores lower than 3 (if there are two scores of Italy lower than 3, they will

ing be weighted as only one)
diverse weighting (low | at least two scores lower than 3, but at the same time at least two scores of 5 or three
to very high) scores of four and five

medium to high
weighting prevailing

all scores except one of 3 and 4 (if there are two scores of Italy lower than 3, they will
be weighted as only one)

medium to very high
weighting prevailing

all scores except one of 3 and 4, additionally two scores of 5 (if there are two weight-
ings of Italy lower than 3, they will be weighted as only one, as second score of 5 is
accepted also one of the EURAC-team, if the other 5 is not form Italy, too)

high to very high
weighting prevailing

all scores except one of 4 and 5 (if there are two scores of Italy lower than 4, they will
be weighted as only one)

21.2

Results of Delphi survey

The third round of the Delphi survey asked the experts to estimate the importance of certain
phenomena in the context of main trends referring to their present and future relevance and
to distinguish the spatial dimension. The experts could estimate the relevance by the help of
codes ranging from 1 (very low) to 4 (very high).
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Tab. 2: Example of the Delphi survey’s results

Appreciation of the importance in the present state

Ph % of answers: Score index Regional dimension of the
enomenon : appreciation

g . Not Cianee Highest | Lowest General Highest | Lowest

tant | important| score average

Growing isolation due to low
accessibility 47 47 2,36 313(IT) | 200 (AT)| 1,55 2(CH) | 1,4 (DE)
Growing isolation due to weak- | = 45 51 240 |311(FR)|1550E)| 1,56 | 2(CH) | 14 (DE)
ening of social links
Decreasing efficiency in public 2,50
and private service provision e 36 2,79 | 300(M) (CH) 1,52 | 2(CH) | 1,4 (DE)

For the interpretation in the framework of WP7, three criteria (marked with grey colour in Tab.
2) were defined, of which at least two had to be met. These criteria reflected the general ap-
preciation of the phenomenon by the majority of experts and a prevalence of high or very
high values, expressed by the general score. Again, with respect to the differences between
the regions of the Alpine space, the interpretation was not merely based on average values.
Therefore the highest national score was taken into account additionally. The criteria were
applied separately to the estimations of the present and the future relevance of the phenom-
ena.

Tab. 3: Interpretation of the Delphi survey’s results
Criteria Class / Colour

high (at least two criteria) low
General Appreciation: Important o —EMo .
(2nd column) > 50% of the answers <=50% of answers important
G%neral score: high or very high 525 <=25
(4™ column)
Highest score: very high impor-
tance in one country >3,5 <=3,5
(5™ column)
21.3 Integration of the results

The third step was the integration of the interpreted weighting results of the DIAMONT part-
ners and the Delphi survey. Phenomena which have not been subject to the third round of
the Delphi survey were interpreted solely according to the weighting of the DIAMONT part-
ners.

The phenomena were finally divided in three categories:

e [0] — Low importance in present and future

e [1] - High importance in future

e [2] — High importance in present and future

Phenomena categorised in the last two groups ([1] and [2])are seen as prioritised with re-

spect to the indicator development. The results of the integration proceedings with respect to
the main trends defined is displayed in the chapters below.
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Tab. 4:

Proceeding of the integration

Delphi survey 3™ round

low future
importance

low present
importance

high future
importance

high present
importance

low weighting prevail-
ing

[0] [0] (1]

(2]

diverse weighting (low
to very high)

0] (0] (1]

(2]

medium to high weight-
ing prevailing

[0] [ (1]

(2]

medium to very high
weighting prevailing

DIAMONT Partners

(2] (2] (2]

(2]

high to very high
weighting prevailing

[2] [2 (2]

(2]

To facilitate an easier overview of the weighting and interpretation results, the following ab-

breviations are being used:

Concept of sustainability
Pillar Abbreviation: |Dimension
Environment EN-1 Structure
EN-2 Species
EN-3 Matter exchange
EN-4 Water exchange
EN-5 Energy balance
EN-6 Human Health
EN-7 Aesthetics
Economy EC-1 Economic performance and infrastructure
EC-2 Public and private financing
EC-3 Labour
EC-4 Production and consumption
EC-5 Innovation, technology and information
Society / Culture SC-1 Population
SC-2 Social equity and family
SC-3 Income and wealth
SC4 Public services and security
SC-5 Social participation and freedom
SC-6 Culture
Estimation of Delphi experts

134




DIAMONT: WP7
Work package Report — Annex

O bosch & partner

Concept of sustainability

Abbreviation

Category

App. pr. Appreciation present (%)

Av. pr. Average present (1=very low, 4 =high)
HVPr Highest value present (1=very low, 4 =high)
App. fut. Appreciation future (%)

Av. fut. Average future (1=very low, 4 =high)
HVFut Highest value future (1=very low, 4 =high)

Weighting of DIAMONT partners

Abbreviation

Category

AMGI Anton Melik Geographical Institute

UIBK Universitat Innsbruck

EURAC Europaische Akademie Bozen

UNCEM Unione Nazionale Comuni Comunita Enti Montani

ifuplan ifuplan GbR

CEMAGREF Cemagref - Unité de Recherche Développement des Territoires Monta-

gnards, Grenoble
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2.2 Weighting results: Local centres and fringes — between competition and cooperation
Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK | EU- | UN- |ifuplan [CEMA-
pr. fut. RAC | CEM GREF
EN-1 Soil sealing in areas, where open spaces are already rare 1,0 5,0 3,7 - 3,0 5,0
EN-1 Fragmentation of natural biotopes by construction 4.0 5,0 3,3 2,0 3,0 4,0
EN-1 Loss of green corridors and open space 62 2,98 3,8 79 3,3 3,88 4,0 4.0 3,3 3,0 3,0 5,0

EN-1 Loss of typical natural biotopes of Alpine valleys due to 62 2,98 3,8 79 3,3 3,88 2,0 4,0 4.0 3,0 3,0 4,0
high competition of nature protection and agriculture with
urban uses

Loss of fertile soils of Alpine valleys due to high competi- 60 2,86 | 3,33 66 2,98 | 3,63 4.0 4,0 3,7 4,0 3,0 5,0
tion of agriculture with urban uses

Layouts regulating space consumption 53 2,77 | 3,17 77 3,2 3,83 5,0 - - - - 4.0
Loss of species adapted to extensive non-fragmented 3,0 4.0 3,0 3,0 - -
areas

High contribution of agglomerations to the entire air emis- 3,0 4,0 4,3 3,0 4.0 4,0
sions

Air pollution in agglomeration, especially in valleys and 3,0 4.0 4,3 3,0 1,0 5,0
basins

Pollution of groundwater caused by insufficient technical 4,0 3,0 3,3 2,0 2,0 4.0
infrastructures and increasing traffic

Pollution of rivers by insufficient waste water treatment 4,0 3,0 2,3 2,0 1,0 5,0
Loss of water absorbing capacity by soil sealing 2,0 4.0 3,3 3,0 3,0 5,0
Loss of retention area and flooding area for rivers by in- 62 298 | 3,8 79 3,3 | 3,88 4,0 5,0 4,0 2,0 4,0 4,0
frastructural development and soil sealing

Excessive exploitation of drinking water in the vicinity of 3,0 3,0 3,7 1,0 2,0 4.0
agglomerations

Emissions of noise 3,0 4,0 3,7 3,0 3,0 2,0
Impairment of human health by air pollution 3,0 4.0 4,0 2,0 3,0 4.0
Impairment of human health by noise 3,0 5,0 3,3 2,0 3,0 2,0

Increasing interest paid to wooded areas in densely popu-| 32 2,18 | 2,63 53 2,64 | 3,29 3,0 2,0 3,3 1,0 2,0 3,0
lated valleys for citizens oxygenation

Damages of Alpine scenery due to uncontrolled urban 74 3,07 | 3,56 68 3,09 | 3,67 3,0 5,0 4,0 3,0 3,0 5,0
sprawl
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Pillar

Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. [Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK | EU- UN- |ifuplan |CEMA-
pr. fut. RAC | CEM GREF
In the suburb loss of environmental quality as a former 4.0 4,0 3,5 2,0 2,0 4,0
rural quality
Expansion of urban regions 4.0 5,0 3,0 3,0 3,0 5,0
Growing together of city and suburb 3,0 5,0 3,7 3,0 1,0 4.0
Expansion of areas used for settlements (especially one- 4,0 4,0 3,3 - 4,0 5,0
family houses) and infrastructure in suburban areas
Expansion of areas used for settlements and infrastruc- 3,0 3,0 2,7 - - 4.0
ture in suburban areas disproportionate to population
Igrowth
Coalescence of traditional villages into suburban areas 53 2,73 3 62 2,91 | 3,25 4,0 5,0 4,0 2,0 2,0 4.0
Usage of hazardous zones (like valleys slopes, flood 4,0 5,0 3,5 2,0 3,0 4,0
expansion fields, etc.) for construction
Development of high tech business parks (industrial and 36 2,4 3,13 57 2,78 | 3,29 3,0 4.0 3,0 2,0 4,0 5,0
commercial areas, also combining of shopping and leisure
activities) in urban areas
IAbandonment of previous industrial and warehouse sites 2,0 3,0 2,0 3,0 2,0 4.0
in inner cities
Retreat of agriculture in urban and suburban areas 3,0 3,0 3,5 2,0 3,0 4.0
Concentration of economic power and entrepreneurial 3,0 4.0 4,3 3,0 3,0 3,0
oriented decisions in agglomerations
Concentration of capital market oriented decisions in 3,0 4.0 4,0 3,0 - 2,0
agglomerations
Budget imbalances between core cities and sub-urbs 2,0 - 2,0 3,0 1,0 4,0
(core cities offer extensive services for the whole agglom-
eration)
Loss of buying power and income taxes in core cities in 3,0 3,0 2,7 2,0 1,0 4.0
favour of the suburban areas
High costs for construction due to increasing costs for 2,0 4.0 3,0 3,0 1,0 2,0
safety and security standards
High real estate prices due to high competitiveness of 4.0 5,0 4,7 1,0 4.0 4,0
land use
Concentration of jobs in agglomerations 4,0 5,0 3,7 3,0 - 4.0
Concentration of jobs in the tertiary sector in agglomera- 4,0 3,0 3,7 2,0 - 4.0
tions
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK | EU- | UN- |ifuplan|CEMA-
pr. fut. RAC | CEM GREF

EC-3 Lower decline of persons employed in metropolitan areas 3,0 4.0 2,5 3,0 - 2,0
in comparison to rural and other urban areas

EC-3 IAutonomisation of suburban labour market 3,0 - - 2,0 - 3,0

EC-4 Intensive commuter connections between core cities and 34 2,26 3,5 61 2,85 3,5 3,0 5,0 4.7 2,0 3,0 5,0
suburbs

EC-4 High quantity of waste accumulation 3,0 3,0 3,3 2,0 1,0 4.0

EC-4 High quantity of waste water accumulation 3,0 3,0 3,3 2,0 1,0 4,0

EC-5 Generating technical and scientific innovations in metro- 3,0 3,0 3,7 3,0 3,0 5,0
politans

EC-5 Generating social and cultural innovations in metropoli- 3,0 4,0 3,3 3,0 1,0 4,0
tans

Society / [SC-1 High part of the Alpine population living in towns 2,0 3,0 3,7 3,0 - 4,0
Culture

SC-1 High density of population in urban areas 2,0 5,0 4,3 3,0 - 4.0

SC-1 Immigration of extra-Alpine population due to high attrac- 57 2,67 | 3,22 66 2,91 | 3,57 2,0 3,0 3,0 3,0 3,0 4.0
tiveness of the Alpine agglomerations (e.g. due to their
attractive landscape)

SC-1 Immigration out of peripheral rural areas due to high at- 2,0 5,0 3,0 3,0 3,0 3,0
tractiveness of the agglomerations for the population
searching for a more urban lifestyle

SC-1 Selective migration from the core cities to the agglomera- 2,0 2,0 2,7 2,0 1,0 4.0
tion communities

SC-2 Concentration of deprived people in the core cities, con- 3,0 2,0 23 3,0 1,0 4,0
centration of the middle and upper class in the communi-
ties in suburban areas

SC-2 Loss of social cohesion as a former rural quality in the 36 2,44 | 2,78 51 2,59 | 3,13 3,0 3,0 23 3,0 1,0 4,0
suburb

SC-3 Increase of households with an income higher than the 3,0 - 3,7 2,0 1,0 4.0
average in the suburban areas

SC-4 Concentration of public and private service provision in 3,0 5,0 3,7 3,0 3,0 4,0
agglomerations

SC-4 Development of new services activities polarizing in cities | 40 2,7 2,86 47 2,92 | 3,86 2,0 3,0 1,0 3,0 - 4,0
peripheries

SC-5 Concentration of political decisions and control in agglom- 3,0 3,0 3,7 4.0 - 3,0
erations
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. [Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK | EU- UN- |ifuplan [CEMA-
pr. fut. RAC | CEM GREF
SC-6 In the suburban area loss of cultural traditions as a former 3,0 3,0 3,3 4,0 - 3,0
quality of rural areas
SC-6 Loss of identity caused by transformation of the cultural 4,0 3,0 2,0 2,0 - 4.0
landscape and the coalescence of traditional villages and
suburban areas
not yet Marginalisation of small and medium-size cities 3,0 - - - - 5,0
assigned
not yet 66 2,98 3,8 79 3,3 3,88 3,0 - - - - 4,0
assigned [Setting up planning documents including cities peripheries
not yet 3,0 - - - - 4,0
assigned (Inclusion into metropolises commuters catchments
not yet Revitalisation of city centres 4,0 - - - - 4,0
assigned
please IAdditional phenomena
add:
Urban decline, shrinking
IVacuum of urban development strategies after the col-
lapse of central city theory
Globalised architecture X
Recycling of urban materia
23 Weighting results: Marginalisation of rural area
Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK |EURAC| UN- |ifuplan |[CEMA-
pr. fut. CEM GREF
EN-1 Increase of fallow land 50 50 45 20 _ 40
EN-1 Increase of shrubland and forest 50 5.0 45 20 _ 40
EN-1 Loss of semi-natural biotopes, cultivated land by aban- 40 40 40 3.0 40 50
donment
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Pillar | Dimen-

Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UN- |ifuplan |[CEMA-
pr. fut. CEM GREF
EN-1 Loss of semi-natural biotopes by local concentration of
intensified and specialized agricultural use L 2 3’5 el el e
EN-1 Change of soil structure in areas with spatial concentra- 20 20 30 20 ) )
tion of agricultural mountain businesses ’ ’ ’ ’
EN-1 Loss of biodiversity: diverse landscapes 4.0 4.0 50 30 4.0 4.0
EN-1 Development of new wilderness areas 20 3.0 3.7 20 40 5.0
EN-1 Establishment of new protected areas 4.0 30 33 30 30 50
EN-1 Better spatial linkage of existing protected areas 20 30 4.3 30 30 4.0
EN-1 Danger of erosion and avalanches due to low or not yet 30 30 38 20 40 40
managed grassland ’ ’ ’ ’ ’ ’
EN-2 Loss of species adapted to conditions of semi-natural 30 40 40 30 40 40
biotopes ’ ’ ’ ’ ’ ’
EN-2 Loss of biodiversity: species diversity 30 40 4.0 3.0 40 40
EN-2 Reintroduction of certain animal species like wolves and
bears adapted to the living conditions of extensive wild 3,0 4,0 2,7 2,0 2,0 4,0
areas
EN-3 Soil pollution in areas with spatial concentration of agri-
cultural mountain businesses 23 Z 2 e ) s
EN-4 Change of local water balances 20 3.0 4.0 20 _ 5.0
EN-7 Change of Alpine scenery due to higher part of forests 40 40 13 20 20 40
and shrubland ’ ’ ’ ’ ’ ’
EC-1 Decreasmg economic importance of mountain agricul- 66 298 | 313 68 3.07 | 3,38 3.0 40 40 2.0 3.0 2.0
ture (contribution to GDP, number of farms)
EC-1 Low competitiveness of mountain agriCUltUre 55 273 3 62 291 3.31 3.0 40 35 20 1.0 30
EC-1 Devaluation and abandonment of less productive agri- 60 28 314 70 304 | 329 40 50 40 2.0 40 40
culture land
EC-1 Expansion of the remaining agricultural businesses 30 3.0 30 3.0 40 40
EC-1 Spatial concentration of agricultural mountain busi- 3.0 40 3.7 10 20 40
nesses ’ ’ ’ ’ ’ ’
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Pillar | Dimen-

Phenomenon Delphi survey DIAMONT partners
sion App. |Av.pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK |EURAC| UN- |[ifuplan |CEMA-
pr. fut. CEM GREF

EC-1 Specialisation of agricultural mountain businesses 4.0 4.0 38 30 4.0 30
EC-1 High dependence of agricultural businesses on options

for new and interconnecting sources of income (agricul- | 72 3,02 3,5 77 3,34 4 3,0 5,0 4,3 3,0 5,0 4,0

tural and non-agricultural activities, part-time farming)
EC-1 High part of part-time farming 4.0 50 4.3 20 _ 30
EC-1 Structural change of the economy towards the third

sector 3,0 4,0 3,3 3,0 4,0 2,0
EC-1 Increasing dependence of the economical development

of rural areas on the industrial production and commer- 4,0 3,0 3,3 2,0 - 2,0

cial sector such as the dynamics of the tertiary sector
EC-1 Revival of self sufficient rural economy by increasing

energy costs (also revival of self sufficient agricultural 1,0 3,0 2,0 - 2,0 2,0

units)
EC-1 Bad structures of marketing of agricultural products 4.0 20 3.8 20 40 40
EC-1 Significant proportion of second homes 30 30 25 20 . 4.0
EC-1 Change of demand for products due to the concentra-

tion of old people Y el . il el e
EC-2 High dependence of agriculture by subsidies 30 5.0 43 3.0 40 5.0
EC-2 No cost-covering prices for agricultural products 30 50 4.5 30 _ 4.0
EC-2 High costs for maintaining and providing adequate in- 4.0 40 35 30 _ 40

frastructure (traffic, communication, services) ’ ’ ’ ’ ’
EC-2 Uncertainties in public funds provision to support rural

development 45 2,5 3,75 62 293 | 3,75 4,0 4,0 3,3 2,0 4,0 5,0
EC-2 Low public budget due to high part of retired people 20 20 35 20 1.0 30
EC-2 Decreasing financial possibilities for effective protection

against the consequences of natural disasters e e <Y e L L
EC-3 Higher decline of employment in rural areas in compari- 64 286 35 70 208 35 30 50 48 30 40 40

son to urban and periurban areas ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
EC-3 Decrease of the number of agricultural employees 20 50 4.5 30 4.0 4.0
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UN- |ifuplan |[CEMA-
pr. fut. CEM GREF

EC-4 Change of consumption patterns and demands due to

demographic changes (aging) 2,0 4,0 3.3 3.0 3.0 3.0
EC-4 Low buying power in rural areas 20 30 30 20 30 4.0
EC-5 Low part of high innovative businesses and firms adding

high value in rural areas L e &2 e e e
EC-5 Loss of traditional forms of land-use due to the lack of

capacity for innovation (adapting carefully traditional 3,0 2,0 2,5 2,0 3,0 3,0

practices to new conditions)
EC-5 Notable decrease of potential for innovations by aging

(the critical mass for innovative action is often not 2,0 3,0 4,0 2,0 4,0 2,0

reached in rural areas)
EC-5 Development of new and maintenance of traditional

lifestyles due to the return of well-trained young people 1,0 2,0 3,0 3,0 4,0 3,0

into the alps
EC-5 High importance of decentral teleworking (e.g. due to

increasing transport costs) 147 e &8 e e e
EC-5 Modernization of agricultural mountain businesses 30 30 23 20 4.0 30
EC-5 Promotion of regional and local labels (brands) 69 29 325 83 336 3.88 3.0 50 38 4.0 30 50

Society / [SC-1 Decrease of population in rural communities
Culture 4,0 5,0 4,0 3,0 4,0 4,0

SC-1 S 40 | 50 | 43 | 20 | 40 | 40
SC-1 Aging of the farming population 50 50 4.5 20 4.0 4.0
SC-1 Emigration of (young) people 4.0 5.0 45 3.0 3.0 40
SC-1 Immigration of retired people 1.0 30 18 4.0 30 4.0
SC-2 GrOWing isolation due to low accessibility 47 236 313 40 243 286 3.0 30 25 4.0 20 4.0
SC-2 Growing isolation due to weakening of social links 45 24 311 55 267 | 325 30 20 37 4.0 20 4.0
SC-2 Problems of integration of new members into the local

rural community e e St/ e e e
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UN- |ifuplan |[CEMA-
pr. fut. CEM GREF
SC-2 Increasing social differences in mobility in consequence
of energy costs rise 2,0 3.0 3.0 2,0 2,0 2,0
SC-2 Social tensions between rural and urban areas 20 30 33 20 20 20
SC-4 Decreasing public service provision (including infra-
structure) due to financial rationalisation of public ser- 64 2,79 3 70 3,04 | 3,25 3,0 5,0 3,7 2,0 4.0 4.0
vices and decreasing efficiency in low populated areas
SC-4 Increasing part of services in private ownership linked
\with increasing requirements of profitability e e S/ e e e
SC-4 Decreasing private service provision due to decreasing 20 50 40 20 40 40
efficiency in low populated areas ’ ’ ’ ’ ’ ’
SC-4 Good provision of crucial services by IT-technologies
and telecommunication (like Internet-Banking) L el L el el e
SC-4 Change of demand for services due to an increasing 49 255 3 85 302 | 343 20 40 40 3.0 40 3.0
number of elderly people
SC-4 Restricted access to services for people not owning a
private car (worsened by mobility limitations of elderly 3,0 4,0 3,3 4,0 4,0 4.0
people)
SC-4 Increasing risk of natural hazards 30 4.0 30 30 4.0 30
SC-5 Development (strength) of rural democracy 20 20 4.0 10 _ 40
SC-6 Loss of cultural diversity in rural areas 20 4.0 20 20 30 30
SC-6 Loss of cultural identity in rural areas 3.0 3.0 20 3.0 3.0 40
SC-6 Participation of local population as actors in cultural 60 267 | 313 64 27 3
events ' ’ '
SC-6 Conservation of regional traditions and consciousness
especially in less developed regions 40 w1 S 2 S 2
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24 Weighting results: Congestion of transport system*
Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av.pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK |EURAC| UNCE |ifuplan [CEMA-
pr. fut. M GREF
EN-1 Soil sealing by construction of infrastructure 30 40 35 30 40 40
EN-1 Loss of fertile soils of Alpine valleys by construction of 40 40 28 30 30 40
infrastructure ’ ’ ’ ’ ’ ’
EN-1 Fragmentation of natural biotopes by construction of 30 50 33 30 40 40
infrastructure ’ ’ ’ ’ ’ ’
EN-1 Loss of typical natural biotopes by construction of infra-
structure 3,0 4,0 3,0 3,0 4,0 2,0
Loss of species adapted to extensive non-fragmented 20 30 20 30 40 )
areas ’ ’ ’ ’ ’
Impairment of the fauna by noise 3,0 3,0 3,5 4.0 - 5,0
Pollution of soil nearby the streets (e.g. by safety salt,
mineral oils) 3,0 4,0 4,7 4,0 4,0 4,0

Emission of transport specific air pollutants (eutrophy-
ing, acidifying and toxic substances)

Immission of transport specific air pollutants (eutrophy- 30 30 4.0 30 _ 50
ing, acidifying and toxic substances) ’ ’ ’ ’ ’

Air pollution in steep-sided valleys on transit routes 81 3,13 3,5 81 3,39 4 2,0 5,0 3,8 4.0 - 4.0

Loss of retention area and flooding area for rivers by
traffic infrastructure 4,0 4,0 1,7 4,0 4,0 3,0

3,0 5,0 4,3 3,0 4,0 5,0

Emission of noise 4,0 5,0 4,3 4.0 4.0 5,0
Impairment of human health by air pollution 3,0 4,0 3,8 2,0 4,0 5,0
Impairment of human health by noise 3,0 5,0 4,0 3,0 4.0 5,0
Damages of Alpine scenery due to traffic infrastructure 4,0 4,0 4,3 5,0 4,0 4,0

4 . - . o . . . . . . .
In this context, originally a differentiation between supra-regional and inner-alpine transport was foreseen. With the working progress, the formulation of the main trend was
focused on the impacts of a congested transport system. To integrate the formerly separated sub-trends, the results of the weighting were combined by considering the re-
spective higher value.
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Pillar

Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UNCE |ifuplan |[CEMA-
pr. fut. M GREF
Decreasing negative effects of transport by the exten- 36 297 | 275 53 264 | 313 10 20 43 40 40 50
sion of railway transport network ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Increase of transport infrastructure, especially extension 10 40 238 20 40 40
of the high-ranking road network ’ ’ ’ ’ ’ ’
Modernisation of railway transport network (high speed
connections) 2,0 4,0 3,0 2,0 3,0 4,0
High competition of infrastructural demands of transport
with other space demands (in particular in regions of 4,0 4.0 2,0 1,0 - 3,0
highly dynamic development)
Increasing competitiveness of public transport due to 10 40 33 10 10 10
increasing energy costs ’ ’ ’ ’ ’ ’
Economic prosperity in the vicinity of supra-regional
transit corridors (activity and prosperity) 3.0 50 3.3 2,0 4,0 3.0
Change in the structure of freight transport towards
smaller loads of more valuable goods instead of trans- 2,0 - 1,5 - - 4.0
port of high loads
Strong economical linkages between businesses inside
and outside the Alps 30 | 40 | 40 | 30 | 50 | 20
High costs for the implementation and maintanance of 30 ) 48 30 40 50
traffic infrastructure in the moutains ’ ’ ’ ’ ’
Concentration of infrastructural investments on the
extension of the high-ranking transport net-work L e &8 Y e e
Increasing petrol prices 2,0 5,0 3,8 1,0 - 1,0
Increasing taxes and fees for transport (for motor-cars 38 291 3 60 203 | 313 20 50 35 10 } 50
and to”s) £ H H ) ’ £ ’ ’
User costs (prices) of public transport 3,0 - 3,7 3,0 - 3,0
Increase of private-public initiatives in transit traffic 2,0 3,0 2,3 3,0 - 4.0
Increase of the level of motorisation 4,0 3,0 3,8 3,0 - 3,0
Increase of emissions of transport specific air pollutants 4,0 4.0 4,3 3,0 - 5,0
Increasing importance of traffic emissions in compari- 40 30 30 40 : 40
son to other emissions of domestic fuels and industry ’ ’ ’ ’ ’
Increase of Alpine transit 4,0 5,0 4,0 3,0 5,0 5,0
Increase of cross border transit 4,0 5,0 3,5 2,0 4.0 5,0
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. [Av. pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK |[EURAC| UNCE | ifuplan |CEMA-
pr. fut. M GREF
EC-4 Increase of freight transport (road and railways) 4,0 5,0 4,0 2,0 4,0 5,0
EC-4 Increasing transport of semi-finished products 3,0 - 4.0 - 4,0 4.0
EC-4 chrease of individual traffic (kilometres and covered 50 3.0 40 40 40 40
distances per person)
EC-4 Change of modal split in favour of railway transport (due

to extension of railway high speed net-work) 1Y e 2 Z Ui e

Changes of modal split of travel to work displacements

EC-4

. . 23 2,14 2,5 49 2,64 | 3,11 1,0 1,0 3,0 - 3,0 5,0
in favour of public transport

EC-4 Stro_ng concentration of traffic on a few high-ranked 40 5.0 40 40 _ 40
corridors

EC-4 Disturbance of inner-Alpine traffic by intensive use of

transport network for transalpine traffic 23 e e e Ui e

Progresses in the development of new automotive tech-
nologies (e.g. reduction of emissions)

EC-5 34 | 23 | 286 | 64 | 284 | 329 | 20 | 40 | 28 | 30 | - | 30

EC-5 Progre_ss in the qevelopment of technical possibilities 2.0 3.0 3.0 3.0 40 3.0
for achieving optimal traffic management
EC-5 Development of alternatives to individual car transport

(train + bike, car sharing, regional transport cards, etc.) & 2,22 8 & 2| 228 Y e e e S0 i

High influence of e-commerce on freight transport and
of IT-communication technology on personal displace- 15 1,75 | 2,33 45 2,47 | 3,33 1,0 3,0 3,8 1,0 2,0 4,0

EC-5

ments
Society / |SC-1 Concentration of population in the vicinity of supra-
CuIturZ regional transit coprrizors ¢ i wft | el ] s ) a ) =
SC-1 Congentration of population in settlements served by 20 20 33 40 10 50
public transport ’ ’ ’ ’ ’ ’
SC-2 Increasing social differences in mobility 3,0 2,0 3,7 2,0 2,0 3,0
SC-3
SC-4 High dependencg of private and public provision on 30 40 40 30 : 20
infrastructural facilities ’ ’ ’ ’ ’
SC-4 Attractiveness (frequency, comfort and prices) of public
raffic (frequency prices) of p 10 | 40 | 45 | 30 | 40 | 40
SC-4 Good public and private service provision in the vicinit
of supfa-regionalr’zransit corridorsp ¢ e e £h ; e e
SC-4 Traffic accidents 1,0 3,0 1,5 3,0 - 1,0
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. [Av. pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK |[EURAC| UNCE | ifuplan |CEMA-
pr. fut. M GREF
SC-5 Opposition of the political and ecological sectors to
infrastructure development 23 e e 2 e e
SC-5 High individualisation of society and importance of per- 40 40 38 20 40 30
sonal freedom expressed by unlimited mobility ’ ’ ’ ’ ’ ’
SC-6 Mixing of different cultural backgrounds due to high 40 50 38 40 ) 10
personal mobility ’ ’ ’ ’ ’
Additional phenomena
Efforts to limit traffic flows in sensitive areas

47 2,54 | 3,17 74 3,14 | 3,33

Change of modal split in favour of railway transport of
persons (due to extension of railway high speed net-
work)

Change of modal split in favour of railway freight trans-
port (due to extension of railway high speed net-work)

)Adaptions in vehicles to reduce GHG-emissions 34 2,3 2,86 64 2,84 | 3,29

Development of transport saving options meeting cur- 15 175 | 2,33 45 247 | 333
rent needs (e-commerce, IT)

High influence of IT-communication technology on per-
sonal displacements

Increase in transport of hazrdous substances
Increasing importance of local acceptance of transport

projects
2.5 Weighting results: Innovation and competitiveness — modernisation of agriculture in favoured areas
Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. [Av. pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK |[EURAC| UCEM | ifuplan |CEMA-
pr. fut. GREF
EN-1 Soil sealing by construction of industrial plants and for 3,0 - 3,3 4.0 2,0 3,0
agricultural businesses
EN-1 Loss of typical natural biotopes of Alpine valleys 5,0 4,0 4,0 2,0 2,0 4,0
EN-1 Loss of characteristic small-sized landscape elements 5,0 - 4,0 3,0 4.0 4.0
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Pillar

Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UCEM | ifuplan |[CEMA-
pr. fut. GREF
Loss of soils and soil functions as a onsequence of land 4,0 3,0 4,0 2,0 3,0 -
melioration in the Alpine valleys
Physical degradation of soil by use of heavy machinery 4,0 3,0 3,7 3,0 2,0 3,0
Physical degradation of soil by intensive pasturing 1,0 3,0 3,3 3,0 3,0 2,0
Loss of structural diversity due to the abandonment of 5,0 5,0 4.0 4,0 4,0 4,0
traditional landscape management methods and intensi-|
fication processes
Loss of species biodiversity due to the abandonment of 4.0 4,0 4.0 3,0 4,0 4.0
traditional landscape management methods and intensi-|
fication processes
Loss of diversity of rare breeds and seeds 3,0 4.0 4.5 3,0 4.0 4.0
Emission of air pollutants by intensive agriculture (live- 3,0 2,0 2,7 - 2,0 3,0
stock farming and machine-use) (Achtung:Schraffur war
falsch!)
Immission of air pollutants (eutrophying, acidifying and 3,0 3,0 3,5 - - 4,0
toxic substances)
Soil pollution due to high part of specialized and very 4,0 3,0 4,0 2,0 4.0 4.0
intensive cultures with high input of fertilizers and pesti-
cides
\Water pollution due to high part of specialized and very 4.0 3,0 3,7 4,0 4,0 4,0
intensive cultures with high input of fertilizers and pesti-
cides
Change of local water regime due to irrigation or 2,0 3,0 4,0 3,0 1,0 3,0
change of traditional irrigation systems
Loss of landscape aesthetics by agricultural intensifica- 3,0 4,0 3,0 2,0 4,0 3,0
tion
High pressure of competition of Alpine agricultural pro- 3,0 4.0 3,5 3,0 4.0 4.0
duction with non-Alpine agricultural production
High economic expectations to this type of agriculture 4,0 2,0 3,5 1,0 - -
(due to higher costs for transport and higher competi-
tiveness of land use with non-agricultural e.g. urban
uses)
High level of specialisation of entrepreneurs, 3,0 4,0 3,8 4,0 1,0 3,0

specialisation on highly profitable agricultural production

(e.g. fruits and wine)
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Pillar | Dimen-

Phenomenon Delphi survey DIAMONT partners
sion App. [Av.pr.| HVPr | App. |Av. fut.| HVFut] AMGI | UIBK [EURAC| UCEM |ifuplan |CEMA-
pr. fut. GREF

EC-1 Production of niche products (e.g. delayed maturation of 2,0 4,0 3,3 4,0 1,0 5,0
fruits)

EC-1 High contribution of the agricultural sector to the local or 2,0 3,0 3,3 4,0 2,0 2,0
regional GDP

EC-1 Increasing importance of little and more flexible busi- 3,0 2,0 3,0 4,0 4,0 2,0
nesses

EC-1 Concentration of businesses alongside the transit corri- 4,0 2,0 2,8 3,0 2,0 2,0
dors and important inner-Alpine traffic routes

EC-1 Competition between municipalities to attract new firms,| 49 2,63 | 3,06 53 2,83 | 3,57 2,0 2,0 1,3 4.0 4.0 1,0
businesses

EC-2 High influence of high capitalised large scale entrepre- 2,0 2,0 2,3 3,0 1,0 1,0
neurs (partly situated outside the Alps, but with
branches within in the Alps)

EC-2 High dependence of agriculture by refunds 4,0 3,0 4,0 3,0 4.0 5,0

EC-3 Loss of agricultural workplaces due to mechanisation 2,0 4.0 3,0 - 1,0 2,0
and industrialisation (1st sector)

EC-3 Spatial concentration of jobs in the 2nd sector 2,0 - 3,0 - - 1,0

EC-3 Creation of new workplaces by food processing indus- 1,0 - 2,8 2,0 2,0 3,0
tries

EC-4 Regional economy becoming more and more inde- 2,0 3,0 3,8 3,0 3,0 3,0
pendent of regional demand

EC-4 High need of energy and water by industrialized agricul- 3,0 4.0 3,8 3,0 1,0 3,0
ture

EC-4 Improvement of agricultural production conditions in 2,0 4.0 2,7 2,0 - 2,0
valleys and basins due to warming in consequence of
climate change

EC-5 High spatial concentration of agricultural businesses in 4.0 5,0 3,5 2,0 2,0 2,0
naturally / climatically favoured areas

EC-5 Technical improvements for more efficient consumption 3,0 3,0 3,5 2,0 - 4.0
of resources (energy, water, raw material)

EC-5 Obstruction of innovation due to the strong orientation 3,0 3,0 3,3 3,0 3,0 1,0
on traditional occupations

EC-5 Innovative potential in agriculture due to combination of 32 2,18 | 2,43 51 2,5 3,29 2,0 3,0 2,5 - 2,0 1,0

traditional and modern forms of production
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UCEM |ifuplan [CEMA-
pr. fut. GREF
EC-5 Concentration of high innovative activities in already 49 2,58 | 3,25 74 3,02 | 3,57 4,0 4.0 3,3 - 1,0 3,0
favoured areas and only in micro-territories
EC-5 Use of GMO (genetically modified organism) 1,0 3,0 2,0 3,0 1,0 2,0
EC-5 Development of environment friendly agriculture tech- 2,0 4.0 3,8 - 3,0 5,0
nigues (organic farming, etc.)
EC-5 Development of controlled labels, certifications or "des- 3,0 5,0 4.5 4.0 4.0 5,0
ignation of origin" with systematic control of quality
Society / [SC-2 Concentration of the non-Alpine population in innovative 2,0 3,0 2,0 2,0 - 1,0
Culture and well paid jobs

Society / [SC-5 Loss of entrepreneurial participation of the Alpine pro- 1 1,94 2,5 19 1,97 2,6 2,0 2,0 2,0 2,0 1,0 1,0
Culture ducers and service providers, transfer of decision com-
petences to extra-Alpine companies

Society / |SC-6 Loss of traditional land use practices in valley bottoms 4,0 4.0 4,3 2,0 4.0 3,0
Culture and basins
Additional phenomena
Industrial hazards persistence 1,0
discussed
New opportunities to develop niche activities 49 2,54 | 2,88 70 2,98 3,5 3,0 - - - - 5,0
assigned
Role of SME - - - - - -
discussed
Stronger integration of agriculture in food processing 32 2,28 | 2,57 50 2,51 | 2,83
industries
Involvement of local governments in economic devel- 43 2,43 | 2,75 70 3,02 | 3,57
assigned |opment projects
not yet Social awareness of industrial hazards 1,0
discussed
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2.6 Weighting results: Innovation and competitiveness — increasing importance of innovative technologies
Pillar | Dimen- Phenomenon Delphi survey Diamont partners
sion App. |Av.pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UNCE |ifuplan [CEMA-
pr. fut. M GREF

Soil sealing by construction of industrial plants and for
agricultural businesses

Loss of typical natural biotopes of Alpine valleys 2,0 3,0 3,3 4,0 - 1,0
Industrial emissions of air pollutants 4,0 3,0 3,8 4,0 3,0 4,0

Decrease of emissions by industries due to the closing
gy . 38
down of ‘dirty’ industries

Immission of air pollutants (eutrophying, acidifying and

2,0 3,0 3,9 2,0 3,0 4,0

224 | 2,75 34 2,05 | 2,57 3,0 4,0 3,0 3,0 2,0 4,0

. 3,0 2,0 4,3 - - 4,0
toxic substances)
Immission of industrial water (heavy metals residues) 4,0 2,0 3,3 3,0 1,0 4,0
Impairment of human health by industrial air pollution 4,0 2,0 3,3 3,0 1,0 4,0
Industrial emissions of noise 3,0 2,0 1,8 3,0 1,0 3,0
Loss of landscape aesthetics by extensive industrial 3.0 40 33 2.0 2.0 40
plants
Increasing significance of competing locational features
like social harmony, attractive landscape and less fluc- 3,0 2,0 2,0 - 3,0 2,0

tuation seen as Alpine characteristics
Disappearance of the traditional Alpine industries

(based on the nearly unlimited availability of water and 5,0 4.0 3,5 3,0 1,0 3,0
energy)
Increasing part of "clean industries" and businesses 38 228 | 275 62 267 | 3,29 3.0 3.0 25 3.0 : 50

(especially IT-enterprises)

High level of specialisation of entrepreneurs,
specialisation on highly profitable agricultural production 3,0 - 3,3 3,0 4,0 3,0
(e.g. fruits and wine)

Increasing importance of little and more flexible busi-
nesses

Concentration of businesses alongside the transit corri-
dors and important inner-Alpine traffic routes

Strengthening of the 3rd economic sector 4,0 4.0 4,0 3,0 3,0 2,0
Strengthening of the 4th economic sector 3,0 - 4,3 4,0 2,0 5,0

3,0 4,0 3,7 2,0 4,0 4,0

4,0 4,0 3,8 4,0 2,0 4,0
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Pillar | Dimen- Phenomenon Delphi survey Diamont partners
sion App. |Av. pr.| HVPr | App. |Av. fut.| HVFut| AMGI | UIBK [EURAC| UNCE |ifuplan |[CEMA-
pr. fut. M GREF
EC-1 Concentration of the development of the 3rd and 4th
economic sector in agglomerations and less in rural 4.0 4,0 3,0 2,0 3,0 5,0
areas
EC-1 gompetltlon between municipalities to attract new firms, 49 263 | 3,06 53 283 | 3,57 3.0 50 40 40 40 40
usinesses
EC-2 High influence of high capitalised large scale entrepre-
neurs (partly situated outside the Alps, but with 3,0 4,0 3,3 - 1,0 2,0
branches within in the Alps)
EC-3 Spatial concentration of jobs in the 2nd sector 2,0 3,0 3,3 - 1,0 4,0
EC-3 \Wide spread of jobs in the 3rd an 4th economic sector 2,0 4,0 4.0 4,0 - 4,0
EC-4 Regional economy becoming more and more inde-
pendent of regional demand 23 il A il el e
EC-5 Technical improvement of pollution control 3,0 4,0 4.0 4,0 2,0 4.0
EC-5 Technical improvements for more efficient consumption
of resources (energy, water, raw material) 3,0 3,0 3,8 3,0 : 4,0
EC-5 Obstruction of innovation due to the strong orientation
on traditional occupations e L 20 e L Uy
EC-5 Concentration of high innovative activities in already
favoured areas and only in micro-territories 49 2,58 | 3,25 74 3,02 | 3,57 4,0 3,0 3,5 . . 50
EC-5 Increasing importance of telecommunication for the
establishment of enterprises and the creation of new, 4,0 4.0 4,3 3,0 3,0 2,0
innovative jobs
EC-5 Development of controlled labels, certifications or "des-
ignation of origin" with systematic control of quality 3,0 3,0 3,5 2,0 1,0 2,0
Society / [SC-2 Concentration of the non-Alpine population in innovative )
Culture and well paid jobs e S &3 S Uy
SC-4 Decreasing public and private service provision in areas 30 30 35 30 : 50
in industrial crisis ’ ’ ’ ’ ’
SC-5 Loss of entrepreneurial participation of the Alpine pro-
ducers and service providers, transfer of decision com- 1 1,94 2,5 19 1,97 2,6 3,0 3,0 3,0 4.0 3,0 1,0
petences to extra-Alpine companies
)Additional phenomena
not yet Industrial hazards persistence 5,0
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Pillar | Dimen- Phenomenon Delphi survey Diamont partners
App. |Av.pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK |EURAC| UNCE |ifuplan [CEMA-
pr. fut. M GREF
New opportunities to develop niche activities 49 254 | 288 70 208 35 ) ) ) ) ) 50
Role of SME } ) } } ) 40
Growing importance of external (extra-alpine) invest-
ments in developing new activities 40 2,42 | 3,75 60 2,72 | 3,75
Spreading effects from main innovation poles 40 251 3 57 282 39
Increase in support to SME's and assistance to local 43 249 | 275 51 26 3
enterprises ’ ’ ’
Involvement of local governments in economic devel- 43 243 | 275 70 302 | 357
opment projects ’ ’ ’ ’
Creation of technopoles
Social awareness of industrial hazards 50
discussed ’
2.7 Weighting results: Tourism: Towards the Alpine Experience
Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. pr{Av. pr. | HVPr | App. |Av. fut.| HVFut | AMGI | UIBK |EURAC| UNCE |ifuplan |CEMA-
fut. M GREF
EN-1 Soil sealing in areas with high touristy intensity 20 50 38 30 30 40
EN-1 Fragmentation and loss of natural biotopes by touristy 30 4.0 30 4.0 30 40
installations and touristy traffic ’ ’ ’ ’ ’ ’
EN-1 Loss of wild areas due to an extension of winter sport
facilities in higher altitudes 20 &l e &0 =0 20
EN-1 Risk of s'oil damageg (eros!on and landslides) by the 3.0 40 43 2.0 : 3.0
preparation of land in sensible areas
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners

sion App. pr]Av. pr.| HVPr | App. [Av. fut.|HVFut| AMGI | UIBK [EURAC| UNCE [ifuplan [CEMA-
fut. M GREF

Positive environmental effects of the concentration of
tourism due to the abandonment of areas unfavourable 24 2,03 3 44 2,44 3 1,0 3,0 2,7 2,0 3,0 4,0
for further touristy development

Deterioration of the natural structure of soil by trampling 3,0 2,0 23 2,0 2,0 4,0

I;;)esassof species adapted to extensive non-fragmented 2.0 40 2.0 40 3.0 )

Impairment of species in wild and undisturbed areas
(especially in higher altitudes

EN-1

2,0 4,0 3,8 4,0 3,0 4,0

Impairment of species by touristy activities (e.g. due to 20 3.0 3.8 3.0 30 o
cross country skiing) ’ ) ) ) ) )
\Vegetation damages by trampling 3,0 2,0 2,3 2,0 2,0 3,0

Emissions of air pollutants by touristy infrastructures
(transport, heating)

Pollution of air in intensively used tourism areas 3,0 3,0 4,0 3,0 3,0 3,0

Pollution of water in intensively used tourism areas (e.g.
due to insufficient waste water treatment) L &0 2.7 &0 2 2l

Pollution of soil in intensively used tourism areas (e.g.
as consequence of the preparing of pistes)

Change of water regime due to excessive exploitation

2,0 3,0 4,0 4,0 3,0 2,0

2,0 3,0 39 2,0 2,0 3,0

of drinking water in the vicinity of touristy agglomera- 36 2,28 3 51 2,63 | 3,69 3,0 4.0 4.0 3,0 2,0 5,0
tions

EN-5 Emissions of noise py tourist)_/ infrastructures (e.g. 3.0 3.0 3.8 20 2.0 2.0
transport, snowmaking machines) and events

EN-6 Impairment of human health by noise 2,0 3,0 2,0 2,0 3,0 2,0
EN-7 Loss of landscape aesthetics by touristy installations 4,0 4.0 3,3 1,0 4,0 5,0
not yet  |Efforts to contain over-frequentation of high value tour-
assigned [fism sites

EC-1 Change of customer habits and demands (e.g. trend
towards short but frequent holidays, "all inclusive- of- 4,0 3,0 4,3 2,0 4,0 5,0
fers", short-term-reservation)

EC-1 Increasing demand of "well-fit"-holidays due to demo-
graphic change

EC-1 Demand of cultural tourism (in particular in attractive
towns)

34 2,26 | 2,83 60 2,88 | 3,29

3,0 3,0 3,8 3,0 4,0 4,0

3,0 4,0 3,0 2,0 3,0 5,0
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. pr|Av. pr. | HVPr | App. |Av. fut.| HVFut | AMGI | UIBK |[EURAC| UNCE | ifuplan |CEMA-
fut. M GREF
EC-1 Increasing demand of agro-tourism 4,0 4.0 4.0 2,0 5,0 4,0
EC-1 Rapid change of trends and diversification of leisure 30 50 33 10 40 50
activities ’ ’ ’ ’ ’ ’
EC-1 Decrease in number of arrivals from distant areas 1 1,71 2 21 1,83 2,2 3,0 1,0 2,3 - - 5,0
EC-1 Spatial concentration of touristy infrastructure and vil- 40 40 40 40 _ 40
lages economically dependent on tourism ’ ’ ’
EC-1 Growth of main tourist areas at higher altitudes 2,0 4,0 2,7 3,0 1,0 4,0
EC-1 Diversification of touristy offers in intensively used tour-
s centres 2,0 5,0 4,0 1,0 4,0 4,0
EC-1 Expansion of areas used for settlements and infrastruc-
ture in touristy areas disproportionate to population 2,0 4.0 4,5 4.0 - 5,0
growth
EC-1 New accommodation capacities created by local resi-
dents 30 214 | 2,75 36 3 1,55 4,0 2,0 3,3 4,0 2,0 4,0
EC-1 High dependence of the whole tourism sector on the
general economic development e ge e ge e e
EC-1 Decrease of local tourism enterprises, increase of ex- 30 20 23 ) ) 50
ternal investors ’ ’ ’ ’
EC-1 Great international competition (e.g. high competition of
Alpine winter tourism to all year overseas tourism desti- 3,0 2,0 3,8 1,0 4,0 4,0
nations)
EC-1 Higher competitiveness of international and other na-
tional destinations with summer tourism, but not with 4,0 4,0 4,0 - - 4,0
winter tourism
EC-1 High competition between tourist destinations (advan-
tages of destinations offering up-to-date-facilities and at 4.0 4,0 3,8 2,0 - 3,0
high sea level)
EC-1 High economic pressure on the mid-price lodging seg- 30 30 43 ) : 30
ment ’ ’ ’ ’
EC-2 High economic pressure on touristy enterprises (high
investment necessities, reduction of time available to 40 30 40 40 : 30
amortize the investments) and increasing rate of in- ’ ’ ’ ’ ’
debtedness of touristy enterprises
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Pillar

Dimen- Phenomenon Delphi survey DIAMONT partners
App. pr|Av. pr. | HVPr | App. |Av. fut.| HVFut | AMGI | UIBK |[EURAC| UNCE | ifuplan |CEMA-
fut. M GREF
Increasing risk of investment in winter tourism infra-
structure due to climate change effects (possible time 4,0 4.0 3,3 4.0 4,0 3,0
for amortization is decreasing)
High cost of living for the local community (amongst
others real estate speculation as consequence of high 3,0 5,0 4.8 3,0 3,0 5,0
touristy demand of land)
Big economic power in intensively used touristy areas,
better possibilities for financing environmental protec- 28 2,02 | 2,25 62 2,64 | 3,29 3,0 1,0 3,0 3,0 - 4.0
tion measures
Outflow of capital out of tourism areas due to domi-
nance of extra-alpine companies (global hotel chains) e 1Y e ) e e
C'oncentra'tion of agricultural §ubsidies on rural areas 21 1,88 | 2,17 30 215 | 2.71 20 20 20 3.0 20 50
with great importance for tourism
Increase of job market especially in intensively devel- 40 40 40 30 30 40
oped touristy areas ’ ’ ’ ’ ’ ’
Concentration of jobs in the tertiary sector 4,0 5,0 4,0 3,0 4,0 1,0
High seasonality of workplaces in the tertiary sector 4.0 4,0 4,3 4,0 4.0 1,0
Great part of seasonal jobs 3,0 3,0 4,5 4,0 - 1,0
Changes in origin of seasonal workers 23 1,99 | 2,71 41 2,41 3 2,0 5,0 4,3 3,0 - 4.0
High consumption of water resources (by tourists and 40 50 48 30 30 50
snowmaking machines) ’ ’ ’ ’ ’ ’
High consumption of energy (by tourist installations and 40 40 50 40 3.0 40
transport)
Disproportionately high waste accumulation 4,0 4,0 4,5 2,0 3,0 3,0
Increase of leisure traffic 5,0 4,0 4.8 4,0 - 5,0
Development of inter-dependences between local or
regional producers e.g. of agricultural products and 3,0 3,0 3,0 3,0 - 2,0
touristy consumers
Lack of |nnovat|\_/e formgla proposed by the operators to 55 267 | 3.75 89 33 375 40 1.0 13 2.0 40 50
meet fast changing tourism demands
Seasonal change of population 20 30 38 20 40 10
Soc;lal tensions due to low benefits of tourism for local 2.0 3.0 25 3.0 1,0 40
residents
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Pillar

Dimen-
sion

Phenomenon

Delphi survey

DIAMONT partners

IApp. pr.

Auv. pr.

HVPr

App.
fut.

Av. fut.

HVFut

AMGI

UIBK

EURAC

UNCE
M

ifuplan

CEMA-
GREF

SC-3

High importance of tourism (especially agro-tourism and
cultural tourism) as an additional source of local income

38

2,44

2,88

57

2,8

3,43

3,0

4,0

3,8

4,0

4,0

5,0

SC-3

High workload for farmers working in agro-tourism

3,0

4,0

3,8

1,0

3,0

4,0

SC-3

Increasing importance of leisure activities for social
wellbeing and recognition

4,0

4,0

3,8

2,0

1,0

SC-4

Good provision of public and private services also in
smaller villages (in the neighbourhood of touristy cen-
tres)

4,0

5,0

3,8

4,0

3,0

3,0

SC-4

IAwareness of benefit from ample forest cover for natu-
ral hazards prevention

55

2,59

72

3,09

3,43

3,0

4,0

4,3

3,0

3,0

4,0

SC-4

Strong seasonality affecting the quality of public and
private services

3,0

4,0

4,0

2,0

3,0

3,0

SC-5

Low influence of local residents on municipal develop-
ment due to great influence of foreign capital

3,0

2,0

2,8

2,0

2,0

4,0

SC-6

Enforcement of local culture and traditions due to in-
creased awareness of their value in tourist areas

27

2,2

3,67

49

2,64

3,67

3,0

4,0

3,0

3,0

3,0

4,0

SC-6

Improvement of the preconditions for preserving cultural
identity by a higher level of living

4,0

2,0

3,0

4,0

3,0

SC-6

Development of cultural clichés in over-intensively used
tourism areas

3,0

4,0

2,0

2,0

4,0

Additional phenomena

Deterioration of the natural structure of soil in skiing
areas

\Vegetation damages in skiing areas

increasing mobility of tourists (i.g. mobile-home tourists
from ltaly, France and Germany)

Demand for wellness: relative decrease of the classical
demands.

Increase of job market especially in intensively devel-
oped touristy areas for locals for locals

Increase of job market especially in intensively devel-
oped touristy areas for employees from outside

IT booking for tourism services
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. pr{Av. pr. | HVPr | App. |Av. fut.| HVFut | AMGI | UIBK |EURAC| UNCE |ifuplan |CEMA-
fut. M GREF
EC-5 Development of non privative accommodation formula
(leisure centres...)

2.8 Weighting results: Impacts of climate change
Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. |Av.pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK [EURAC| UN- |ifuplan |CEMA-

pr. fut. CEM GREF

Impairment of protected areas in higher elevations due

; - . 51 2,7 4 74 3,23 4 3,0 4,0 3,3 3,0 2,0 4,0
to higher pressure of winter tourism

Loss of biotopes and habitats in summit areas 2,0 1,0 2,5 4,0 3,0 5,0
Higher proportion of uncovered rocky slopes and loose

material in consequence of melting glaciers and perma- 2,0 4,0 3,0 3,0 1,0 3,0
frost soils

Changing species diversity due to migration (especially
in summit areas) and replacement of mountain / Alpine 28 2,21 2,5 60 2,8 3,29 2,0 5,0 2,5 3,0 3,0 5,0
species by more competitive species
Change of species compositions and structure of forests | 28 2,21 2,5 65 2,83 | 3,36 3,0 4,0 2,0 3,0 3,0 3,0
grg%hsﬁeo%toaatgsn damages due to pest calamities, storms 23 221 | 283 55 286 35 3.0 40 25 2.0 ) 3.0
High vegetation damages due to the spread of more

competitive but less resistant species in Alpine ecosys- 3,0 2,0 1,0 - 3,0 3,0
tems

Emissions of GHG (transport, energy, industry, agricul- 3.0 = . » n n
ture, waste management) ) ) ) ) ) )
High emissions pf chemical substances due to intensive 20 3.0 25 ] 20 20
preparation of pistes

Rise in annual number of extreme weather events: 3.0 5.0 30 3.0 3.0 48
floods

Rise in annual number of extreme weather events: land- 3.0 5.0 4,0 20 20 40

slides, mudflows
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Pillar

Dimen- Phenomenon Delphi survey DIAMONT partners
sion App. [Av. pr.| HVPr | App. |Av. fut.|HVFut| AMGI | UIBK EURAC| UN- |ifuplan |[CEMA-
pr. fut. CEM GREF
EN-4 Change of precipitation regime, e.g. more intensive rain-
fall in winter time = ol = A } il
EN-4 Decrease in extent and duration of snow cover 2,0 5,0 3,3 1,0 - 5,0
EN-4 Increasing amounts of melting water 2,0 2,0 2,0 1,0 - 4,0
EN-4 Shrinking and disappearing of glaciers and decline of 20 50 38 30 10 50
permafrost soils ’ ’ ’ ’ ’ ’
EN-4 Change of water discharge regime to a more balanced
water discharge (especially in catchments covered
largely by glaciers after a temporary increase of water e 1Y e 9 1Y e
discharge)
Rise in annual number of extreme weather events: 3.0 50 40 2.0 3.0 50
istorms
Change of temperature regime 1,0 5,0 3,0 3,0 - 5,0
Change in length of growing season 1,0 4,0 3,0 3,0 - 3,0
Loss of landscape aesthetics 3,0 1,0 3,0 1,0 1,0 2,0
Low numbers of ski areas offering summer activity 3,0 - 3,3 2,0 1,0 4,0
High efforts for preparing pistes in summer - 4,0 3,0 2,0 1,0 4,0
Increase of artificial snowing 4,0 5,0 45 2,0 2,0 4,0
Economlc_: crisis of skiing areas / ski resorts due to 47 253 | 375 66 315 | 3.83 3.0 40 3.3 2.0 3.0 40
shorter winter seasons
Loss of stability of infrastructures (ski-lifts, landslide
protection measures) fixed in the soil A = 1i = = A
Development of settlements and infrastructures in areas 38 252 | 375 81 33 | 375 3.0 40 15 3.0 3.0 40
exposed to threats of natural hazards
Losses from weather and climate related events (due to
increasing hazardous events combined with an inade- 3,0 5,0 2,5 3,0 3,0 4.0
quate urban planning)
Increase of management costs due to the impacts of
climate change (beetle infestations, damages by storms,| 36 242 | 2,67 54 2,97 | 3,17 4.0 4.0 2,5 3,0 3,0 3,0
snow loads, etc.)
Loss of jobs in the tourism sector (especially for winter
tourism) 2,0 4,0 2,0 2,0 3,0 3,0
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Pillar | Dimen- Phenomenon Delphi survey DIAMONT partners

sion App. |Av. pr.| HVPr | App. |Av. fut.[HVFut| AMGI | UIBK [EURAC| UN- |ifuplan [CEMA-
pr. fut. CEM GREF

EC-4 Higher yield of intensively used agricultural areas due to
higher temperature and increased concentration of car- - 4,0 2,7 2,0 3,0 3,0

bon dioxide in the atmosphere

Difficulties in water supply and energy use of water due
to lack of water (shrinking glaciers, changing precipita- 26 2,07 3 64 2,98 | 3,86 2,0 2,0 3,5 3,0 2,0 4,0
tion regime)
High consumption of water needed for preparing pistes 3,0 3,0 3,5 4,0 2,0 3,0
Thrgat of the agrif:ulture ip valleys due to polluted water 20 20 15 4.0 1.0 20
coming from melting glaciers

Further development of energy saving options for trans- 45 253 | 325 83 332 | 362 3.0 40 43 3.0 40 r
port or for housing 0 ) J ) ) ) ) ) ) )

Higher investment in GHG-reducing technologies 45 2,52 | 2,86 79 3,16 | 3,29 3,0 4.0 4,7 3,0 4.0 4.0
Society / [SC-1
Culture
SC-2 Social disparities between people living in hazardous,
and those living in secure zones being safe from natural 1,0 3,0 1,7 3,0 1,0 2,0
hazards
SC-3
SC-4 High safety risks of natural hazards (landslides, mud-
flows and floods) due to uncovered rocky slopes and 57 2,75 | 3,25 85 3,35 | 3,67 3,0 4,0 2,5 3,0 2,0 3,0

loose material

SC-4 IAwareness of bgneﬂt from ample forest cover for natural 55 259 3 72 300 | 343 3.0 40 43 3.0 3.0 40
hazards prevention

SC-5
SC-6
Additional phenomena
SC-6 IAwareness of climate change effects
SC-6 Changes in attitudes towards GHG emission reducing

options and constraints they lead to.
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,»-—.gs
29 Weighting results: Increasing generation of renewable energy’

Pillar | Dimen- Phenomenon DIAMONT partners

sion AMGI | UIBK [EURAC| UN- |ifuplan |[CEMA-

CEM GREF
Soil sealing by construction of energy plants 2.0 2.0 2.3 3.0 2.0 3.0
Loss of ecosystems of valleys and slopes due to backwater flooding for energy production 3,0 4,0 4,0 3,0 2,0 3,0
E::g?zr?errg);splgmsabltats for aquatic fauna and flora due to structural impact on rivers for the construc- 3.0 3.0 4.0 20 4.0 40
Loss of the passability of rivers for migrating animals due to structural impact on rivers for the construc- 3.0 3.0 35 3.0 4,0 3.0

tion of energy plants

Loss of habitatg for aquatic fauna and flora due to low discharges caused by high water abstractions for 3.0 3.0 40 3.0 40 40
energy production

Change of the structure of forests due to the increasing use of wood as biomass energy 1,0 2,0 2,3 2,0 3,0 3,0
Loss of ecosystems due to an expansion of (European) energy transmission infrastructure 2,0 2,0 2,0 2,0 3,0 3,0
Loss of aquatic species due to low discharges caused by high water abstractions for energy production 3,0 3,0 3,8 3,0 4,0 4,0
Changes in forest species composition due to the increasing use of wood as biomass energy 1,0 3,0 2,5 2,0 2,0 3,0
Emissions of air pollutants of energy plants based on fossil fuels 4,0 3,0 2,7 3,0 - 4.0
Emissions of air pollutants by end-users of energy 3,0 4.0 4.0 3,0 - 5,0
Immission of air pollutants (eutrophying, acidifying and toxic substances) 3,0 5,0 2,0 3,0 - 4,0
Emission of GHG 3,0 5,0 - 2,0 - 4.0
Impacts on Alpine water balance due to water transfers between catchments for hydro-energy production| 2,0 4,0 4,7 4.0 2,0 3,0
Implementation of water quality management programmes 5,0 - - - - 3,0
Change of climatic conditions in a local or regional scale in case of (extensive) backwater flooding 2,0 1,0 2,3 2,0 1,0 3,0
Damages of Alpine scenery due to wind energy installations - 2,0 3,3 3,0 2,0 3,0
Damages of Alpine scenery due to an expansion of (European) energy transmission infrastructure 2,0 4,0 3,8 3,0 3,0 5,0
High dependence of the Alpine energy sector from the European energy market and its liberalisation 3.0 40 3.0 40 _ 50
Increasing demand of rapid available power (peak power) provided by hydropower stations partly due to 3.0 40 25 3.0 ) 50

increased share of technologies with fluctuating production

® The main trend sIncreasing generation of renewable energy“ was not subject to the Delphi survey. Thus solely the results of the DIAMONT partners were considered.
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Pillar | Dimen- Phenomenon DIAMONT partners
i AMGI | UIBK [EURAC| UN- |ifuplan [CEMA-
CEM GREF

High potential of (decentralised) uses of alternative energy sources 3,0 5,0 3,5 3,0 1,0 3,0
Increasing importance of regenerative energy 3,0 5,0 3,8 2,0 1,0 4.0
Increase in wood demand for the production of biomass energy 2,0 4,0 4.5 2,0 3,0 3,0
Great dependence of future silvicultural activities on the demand of biomass energy 4,0 3,0 4.5 2,0 3,0 3,0
Increasing importance of geothermal energy use 2,0 1,0 3,7 3,0 2,0 -

Increasing importance of wind energy use 3,0 2,0 3,8 2,0 2,0 3,0
Competitiveness of regenerative energies produced in the Alps 3,0 4,0 4,0 3,0 3,0 1,0
Decrease of economic importance of the energy sector (GDP) 2,0 2,0 1,0 2,0 - 1,0
Igsnv;// economic importance of the production of renewable energy for the local and regional Alpine econ- 4.0 20 17 20 ) 40
Increasing economic importance of trading electricity 3,0 2,0 2,3 3,0 - 5,0
Increasing energy exportation from the Alps 4,0 3,0 2,0 2,0 - 3,0
Increasing importation of mainly cheap basic energy from outside the Alps 4,0 4,0 1,0 3,0 4,0 5,0
Importance of the energy production (biomass and solar energy) as additional income source for farmers| 4,0 4,0 3,8 3,0 4,0 2,0
Prices for energy 4,0 4,0 4,0 3,0 - 4.0
Prices for fossil fuels 5,0 5,0 4,0 4.0 - 4,0
Financial incentives including tax privileges for supporting the production of renewable energy 5,0 4,0 4.5 2,0 5,0 4.0
Outflow of capital due to dominance of extra-Alpine companies in the energy sector 4,0 2,0 4,0 3,0 - 2,0
Decreasing importance of energy sector for the labour market 2,0 2,0 1,5 3,0 - 2,0
Efif(f;ilci:rLTJ]I;itees;ﬁ;r:ZZ production of hydroelectric energy due to changes of water balances as consequence 3.0 40 3.0 2.0 ) 3.0
Consumption of energy 5,0 5,0 4,3 3,0 - 4,0
Disproportionately high consumption of energy (by tourist installations and transport) 3,0 4,0 4,0 - - 4,0
New uses of the forests as an environment friendly resource (biomass, etc.) 3,0 4.0 4,3 3,0 3,0 4.0
Development of innovative projects for using renewable energy 5,0 4,0 4.5 3,0 4,0 4.0
Development of energy saving options for housing 5,0 4.0 4.8 3,0 5,0 4,0
g;r;g%;nrf:]uaek?sg of local (and outside) energy corporations looking for high returns on local and regional 3.0 20 3.0 _ 3.0 2.0
Integration of power-saving building-standards in characteristic architecture 5,0 3,0 4,8 2,0 2,0 4,0
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Annex 3: Characterisation of main trends by phenomena - full list

3.1
operation”

Main trend “Local centres and fringes between competition and co-

Pillar of SD |Dimension

Phenomenon

Indicator development

Environment Sl ¢([¢]

Soil sealing in areas, where open
spaces are already rare

Substituted by the phenomenon “Increasing
land take for infrastructure and settlement”;
indicator(s) to be discussed

Environment Sl ¢([(]

Fragmentation of natural biotopes
by construction

Indicator(s) to be discussed

Environment St ¢([(]

Loss of green corridors and open
space

cp. “Lack of recreational areas”;
Indicator(s) to be discussed

Environment Sl ¢([(]

Loss of typical natural biotopes of
Alpine valleys due to high competi-
tion of nature protection and agricul-
ture with urban uses

Indicator(s) to be discussed

Environment Sl ¢([(]

Loss of fertile soils of Alpine valleys
due to high competition of agricul-
ture with urban uses

Substituted by the phenomenon “Increasing
competition of land use”;
indicator(s) to be discussed

=)ol Structure

Layouts regulating space consump-
tion

To be discussed in WP9

Environment S¢S

Loss of species adapted to exten-
sive non-fragmented areas

Not evaluated as being of high importance
by experts and DIAMONT partners;
substituted by the phenomenon “Declining
species diversity”

Environment

Species

Declining species diversity

Indicator(s) to be discussed

Matter
exchange

Environment

High contribution of agglomerations
to the entire air emissions

Due to data availability substituted by “Air
pollution in agglomeration, especially in
valleys and basins”

Matter
exchange

Environment

Air pollution in agglomeration, espe-
cially in valleys and basins

Indicator(s) to be discussed

Matter
exchange

Environment

Pollution of groundwater caused by
insufficient technical infrastructures
and increasing traffic

Phenomenon controversially weighted by
the partners; effects cannot be interpreted
in a close cause-relationship

Matter
exchange

Environment

Pollution of rivers by insufficient
waste water treatment

Indicator(s) to be discussed

Water
exchange

Environment

Loss of water absorbing capacity by
soil sealing

Indicator(s) to be discussed

Water
exchange

Environment

Loss of retention area and flooding
area for rivers by infrastructural
development and soil sealing

Substituted by the phenomenon “Increasing
competition of land use”;
indicator(s) to be discussed

Water
exchange

Environment

Excessive exploitation of drinking
water in the vicinity of agglomera-
tions

Substituted by the phenomenon “High de-
pendency on water importation”;
indicator(s) to be discussed

=\t Human health

Impairment of human health by air
pollution

Not evaluated as being of high importance
by experts and DIAMONT partners, effects
cannot be interpreted in a close cause-
relationship

=\t Human health

Impairment of human health by
noise

Indicator(s) to be discussed

Human health

Environment

Low healthiness of urban lifestyle

Indicator(s) to be discussed
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Pillar of SD

Dimension

Phenomenon

Indicator development

Environment

Human health

Increasing interest paid to wooded
areas in densely populated valleys
for citizens oxygenation

Substituted by the phenomenon “Insuffi-
cient possibilities of recreation within the
municipality”

Environment

Aesthetics

Lack of recreational areas

Indicator(s) to be discussed

Environment

Aesthetics

Damages of Alpine scenery due to
uncontrolled urban sprawl

Substituted by the phenomenon “Loss of
landscape diversity”;
indicator(s) to be discussed

Environment

not assigned

In the suburb loss of environmental
quality as a former rural quality

too general for being indicated

Economic per-

formance and

infrastructure

Expansion of urban regions

Will be discussed in the context of the de-
limitation of the urbanisation zones

Economic per-

formance and

infrastructure

Growing together of city and suburb

Substituted by the phenomenon “Increasing
land take for infrastructure and settlement”;
also aspects dealt in “Strong functional
interrelation between municipalities”
indicator(s) to be discussed

Economic per-

formance and

infrastructure

Expansion of areas used for settle-
ments (especially one-family
houses) and infrastructure in subur-
ban areas

Substituted by the phenomenon “Increasing
land take for infrastructure”;
indicator(s) to be discussed

Economic per-

formance and

infrastructure

Expansion of areas used for settle-
ments and infrastructure in subur-
ban areas disproportionate to popu-
lation growth

Substituted by the phenomenon “Coupling
of economic and population growth to
space consumption”;

indicator(s) to be discussed

Economic per-

formance and

infrastructure

Coalescence of traditional villages
into suburban areas

Not any more linked strongly enough with
the reformulated main trend

Economic per-

formance and

infrastructure

Usage of hazardous zones (like
valleys slopes, flood expansion
fields, etc.) for construction

Added to the phenomenon “Increasing
competition of land use”;
Indicator(s) to be discussed

Economic per-
formance and
infrastructure

Development of high tech business
parks (industrial and commercial
areas, also combining of shopping
and leisure activities) in urban areas

Not any more linked strongly enough with
the reformulated main trend

Economic per-
formance and
infrastructure

Abandonment of previous industrial
and warehouse sites in inner cities

Not evaluated as being of high importance
by experts and DIAMONT partners and not
any more linked strongly enough with the
reformulated main trend

Economic per-
formance and
infrastructure

Retreat of agriculture in urban and
suburban areas

Substituted by the phenomenon “Increasing
competition of land use”;
indicator(s) to be discussed

Economic per-
formance and

Concentration of economic power
and entrepreneurial oriented deci-

Substituted by the phenomenon “High im-
portance of branches of an urban econ-

infrastructure  [sions in agglomerations omy”,
indicator(s) to be discussed
Public and Concentration of capital market Not evaluated as being of high importance

private
financing

oriented decisions in agglomera-
tions

by experts and DIAMONT partners and not
any more linked strongly enough with the
reformulated main trend

Public and
private
financing

Budget imbalances between core
cities and sub-urbs (core cities offer
extensive services for the whole
agglomeration)

Substituted by the phenomenon “Financial
squeeze of the municipality”;
indicator(s) to be discussed
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Pillar of SD |Dimension

Phenomenon

Indicator development

Public and
private
financing

Loss of buying power and income
taxes in core cities in favour of the
suburban areas

Not evaluated as being of high importance
by experts and DIAMONT partners and not
any more linked strongly enough with the
reformulated main trend

Public and
private
financing

High costs for construction due to
increasing costs for safety and se-
curity standards

Not evaluated as being of high importance
by experts and DIAMONT partners, partly
discussed within the phenomenon “Increas-
ing competition of landuse”

Public and
private
financing

High real estate prices due to high
competitiveness of land use

Added to the phenomenon “Increasing
competition of land use”;
indicator(s) to be discussed

Labour

Concentration of jobs in agglomera-
tions

Substituted by the phenomena “Strong
labour market” and “Unemployment”;
indicator(s) to be discussed

Labour

Concentration of jobs in the tertiary
sector in agglomerations

Substituted by the phenomenon “High im-
portance of branches of an urban econ-
omy”;

indicator(s) to be discussed

Labour

Lower decline of persons employed
in metropolitan areas in comparison
to rural and other urban areas

Substituted by the phenomenon “Strong
labour market”;
indicator(s) to be discussed

Labour

Autonomisation of suburban labour
market

Not evaluated as being of high importance
by experts and DIAMONT partners and not
any more linked strongly enough with the
reformulated main trend

Labour

Low qualification of labour force

Indicator(s) to be discussed

Production and
consumption

Intensive commuter connections
between core cities and suburbs

Substituted by the phenomenon “Increasing
land take for infrastructure and settlement”;
also aspects dealt in “Strong functional
interrelation between municipalities”
indicator(s) to be discussed

Production and
consumption

High quantity of waste accumulation

Substituted by the phenomenon “High
waste generation”;
Indicator(s) to be discussed

Production and
consumption

High quantity of waste water accu-
mulation

Not evaluated as being of high importance
by experts and DIAMONT partners

Production and
consumption

High dependency on water importa-
tion

Indicator(s) to be discussed

Innovation,
technology and
information

Generating technical and scientific
innovations in metropolitans

Substituted by the phenomenon “Low im-
portance of branches of a high added value
and high innovative potentialities”;
Indicator(s) to be discussed

Innovation,
technology and
information

Generating social and cultural inno-
vations in metropolitans

Substituted by the phenomenon “High po-
tential for social interactions”;
Indicator(s) to be discussed

Innovation,
technology and
information

High density of communication in-
frastructure

Indicator(s) to be discussed

Society / Population High part of the Alpine population Substituted by the phenomenon “High at-
Culture living in towns tractiveness of town as place of residence”;
Indicator(s) to be discussed
Society / Population High density of population in urban |Added to the phenomena “High potential for
Culture areas social interactions”;
Indicator(s) to be discussed
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Pillar of SD |Dimension

Phenomenon

Indicator development

Society / Population Immigration of extra-Alpine popula- |Substituted by the phenomenon “High at-
Culture tion due to high attractiveness of the |tractiveness of town as place of residence”;
Alpine agglomerations (e.g. due to |(Indicator(s) to be discussed
their attractive landscape)
Society / Population High potential for social interactions |Indicator(s) to be discussed
Culture
Society / Population Immigration out of peripheral rural |Substituted by the phenomenon “High at-
Culture areas due to high attractiveness of |tractiveness of town as place of residence”;
the agglomerations for the popula- |Indicator(s) to be discussed
tion searching for a more urban
lifestyle
Society / Population Selective migration from the core Substituted by the phenomenon “Population
Culture cities to the agglomeration commu- [growth in the core cities”;
nities Indicator(s) to be discussed
Society / Social equity |Concentration of deprived people in |Not evaluated as being of high importance
Culture and family the core cities, concentration of the |by experts and DIAMONT partners and not
middle and upper class in the com- |any more linked strongly enough with the
munities in suburban areas reformulated main trend
Society / Social equity |Loss of social cohesion as a former |Not any more linked strongly enough with
Culture and family rural quality in the suburb the reformulated main trend
Society / Social equity  |Gender inequity Indicator(s) to be discussed
Culture and family
Society / Income and Increase of households with an Not evaluated as being of high importance
Culture wealth income higher than the average in  |by experts and DIAMONT partners and not
the suburban areas any more linked strongly enough with the
reformulated main trend
Society / Public services |Concentration of public and private |Substituted by the phenomena
Culture and security service provision in agglomerations |[“Bad provision of educational services”,
“Bad provision of public transport”,
"Bad provision of business related ser-
vices”;
indicator(s) to be discussed
Society / Public services |Development of new services activi- |Not any more linked strongly enough with
Culture and security ties polarizing in cities peripheries  |the reformulated main trend
Society / Social partici- |Concentration of political decisions |Substituted by the phenomena "Bad provi-
Culture pation and and control in agglomerations sion of central and administrative func-
freedom tions”;
indicator(s) to be discussed
Society / Social partici- |Low participation in democratic Indicator(s) to be discussed
Culture pation and processes
freedom
Society / Social partici- |Urban renewal Indicator(s) to be discussed
Culture pation and
freedom
Society / Culture In the suburban area loss of cultural |Not evaluated as being of high importance
Culture traditions as a former quality of rural |by experts and DIAMONT partners and not
areas any more linked strongly enough with the
reformulated main trend
Society / Culture Loss of identity caused by transfor- |Not evaluated as being of high importance
Culture mation of the cultural landscape and |by experts and DIAMONT partners and not
the coalescence of traditional vil- any more linked strongly enough with the
lages and suburban areas reformulated main trend
Society / Culture Low interest in cultural attractions  |Indicator(s) to be discussed
Culture
Society / Culture Increasing cultural relevance Indicator(s) to be discussed
Culture

166



DIAMONT: WP7

Work package Report — Annex

bosch & partner

Pillar of SD |Dimension

Phenomenon

Indicator development

not assigned

Marginalisation of small and me-
dium-size cities

Dealt in the overall context of the main
trend

not assigned

Setting up planning documents in-
cluding cities peripheries

To be discussed in WP9

not assigned

Inclusion into metropolises commut-
ers catchments

Will be discussed in the context of the de-
limitation of the urbanisation zones

not assigned

Revitalisation of city centres

Not any more linked strongly enough with
the reformulated main trend

Additional phenomena (not
weighted by partners)

not assigned

Urban decline, shrinking

Dealt in the overall context of the main
trend

not assigned

Vacuum of urban development
strategies after the collapse of cen-
tral city theory

To be discussed in WP9

Society / Culture

Culture

Globalised architecture

Very difficult to be indicated.

Production and
consumption

Recycling of urban material

Being of minor importance in comparison

with other phenomena

Phenomenon of minor importance (weighting results)

Phenomenon controversially weighted (weighting by partners)

Phenomenon of future importance (weighting 3rd round)

Phenomenon of high importance (weighting results)

New phenomenon formulated after revision of main trend formulation (without weighting results)

3.2

Main trend “Congestion of transport system”

Pillar of SD |Dimension

Phenomenon

Indicator development

=a\el =8 Structure

Soil sealing by construction of infra-
structure

Substituted by the phenomenon “Increasing
land take for infrastructure and settlement”;
indicator(s) to be discussed

Structure

Environment

Loss of fertile soils of Alpine valleys
by construction of infrastructure

Not evaluated as being of high importance
by experts and DIAMONT partners

Matter ex-
change

Environment

Pollution of soil nearby the streets
(e.g. by safety salt, mineral oils)

Indicator(s) to be discussed

Environment Bl GU[(]

Fragmentation of natural biotopes
by construction of infrastructure

Indicator(s) to be discussed

=\l s N Species

Loss of species adapted to exten-
sive non-fragmented areas

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship

=0\ 1elalnE8 ] Structure

Loss of typical natural biotopes by
construction of infrastructure

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship

Water ex-
change

Environment

Loss of retention area and flooding
area for rivers by traffic infrastruc-
ture

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship
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Pillar of SD

Dimension

Phenomenon

Indicator development

Environment

Matter
exchange

Immission of transport specific air
pollutants (eutrophying, acidifying
and toxic substances)

Indicator(s) to be discussed

Environment

Matter
exchange

Air pollution in steep-sided valleys
on transit routes

cp. "Bad air quality" - no further aspects
could be discussed

Environment

Human health

Impairment of human health by air
pollution

Indicator(s) to be discussed

Environment

Energy ba-
lance

Emission of noise

Only discussed in the context of the phe-
nomenon “Impairment of human heath by
noise”

Environment

Species

Impairment of the fauna by noise

Very difficult to be indicated

Environment

Human health

Impairment of human health by
noise, Immission of noise

Indicator(s) to be discussed

Environment

Aesthetics

Damages of Alpine scenery due to
traffic infrastructure

Very difficult to be indicated

Environment

not assigned

Decreasing negative effects of
transport by the extension of railway
transport network

Too general for defining indicators, impor-
tant aspects will be dealt in the context of
other phenomena

Economic
performance
and infrastruc-
ture

Increase of transport infrastructure,
especially extension of the high-
ranking road network

Substituted by the phenomena “Increasing
land take for infrastructure and settlement”
and “High density of high-ranking road
network”;

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Modernisation of railway transport
network (high speed connections)

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend

Economic
performance
and infrastruc-
ture

High competition of infrastructural
demands of transport with other
space demands (in particular in
regions of highly dynamic develop-
ment)

Substituted by the phenomenon “Increasing
competition of land use”;
Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Increasing competitiveness of public
transport due to increasing energy
costs

Not evaluated as being of high importance
by experts and DIAMONT partners, indica-
tor related to this issue could be only suit-
able to describe general frame conditions of
development

Economic
performance
and infrastruc-
ture

Economic prosperity in the vicinity
of supra-regional transit corridors
(activity and prosperity)

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Change in the structure of freight
transport towards smaller loads of
more valuable goods instead of
transport of high loads

Not evaluated as being of high importance
by experts and DIAMONT partners, indica-
tor related to this issue could be only suit-
able to describe general frame conditions of
development

Economic
performance
and infrastruc-
ture

Strong economical linkages be-
tween businesses inside and out-
side the Alps

Not evaluated as being of high importance
by experts and DIAMONT partners, indica-
tor related to this issue could be only suit-
able to describe general frame conditions of
development

Public and
private financ-
ing

High costs for the implementation
and maintanance of traffic infra-
structure in the mountains

Substituted by the phenomena “High in-
vestments in infrastructure” and “Unbal-
anced investments of different transport
modes”;

Indicator(s) to be discussed
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Pillar of SD |Dimension

Phenomenon

Indicator development

Public and
private financ-
ing

Concentration of infrastructural
investments on the extension of the
high-ranking transport network

Investments for infrastructure are often not
steered by the communities so that com-
munity-related indicators would evoke faulty
interpretations

Public and
private financ-
ing

Increasing petrol prices

Is more or less a background information
for the interpretation of developments, indi-
cator would not be suitable to identify spa-
tial

differentiations

Public and
private financ-
ing

Increasing taxes and fees for trans-
port (for motor-cars and tolls)

Is more or less a background information
for the interpretation of developments, indi-
cator would not be suitable to identify spa-
tial differentiations

Public and
private financ-

ing

User costs (prices) of public trans-
port

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend

Public and
private financ-
ing

Increase of private-public initiatives
in transit traffic

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend

Labour

no phenomena found

Production and
consumption

Increase of the level of motorisation

Is more or less a background information
for the interpretation of developments, indi-
cator would not be suitable to identify spa-
tial differentiations

Production and
consumption

Emission of transport specific air
pollutants (eutrophying, acidifying
and toxic substances)

Indicator(s) to be discussed

Production and
consumption

Increasing importance of traffic
emissions in comparison to other
emissions of domestic fuels and
industry

Indicator(s) to be discussed

Production and
consumption

Increase of Alpine transit (freight
and passengers)

Substituted by the phenomena “Congestion
of transport system” and “Increase of road
transport”;

Indicator(s) to be discussed

Production and
consumption

Increase of cross border transit
(freight and passengers)

Substituted by the phenomena “Congestion
of transport system” and “Increase of road
transport”;

Indicator(s) to be discussed

Production and
consumption

Congestion of transport system

Indicator(s) to be discussed

Production and
consumption

Increase of freight transport (road
and railways)

Covered by " Congestion of transport sys-
tem” (freight and passengers)"

Production and
consumption

Increasing transport of semi-finished
products

An indicator related to this issue could be
only suitable to describe general conditions
if development

Production and
consumption

Increase of individual traffic (kilome-
tres and covered distances per
person)

An indicator related to this issue could be
only suitable to describe general conditions
if development

Production and
consumption

High likeliness of traffic jams

Indicator(s) to be discussed

Production and
consumption

Change of modal split in favour of
railway transport (due to extension
of railway high speed net-work)

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend
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Dimension

Phenomenon

Indicator development

Production and
consumption

Changes of modal split of travel to
work displacements in favour of
public transport

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend

Production and
consumption

Strong concentration of traffic on a
few high-ranked corridors

Substituted by the phenomenon “Conges-
tion of transport system”;
Indicator(s) to be discussed

Production and
consumption

Disturbance of inner-Alpine traffic by
intensive use of transport network
for transalpine traffic

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend

Innovation,
technology and
information

Progresses in the development of
new automotive technologies (e.g.
reduction of emissions)

An indicator related to this issue could be
only suitable to describe general frame
conditions of development

Innovation,
technology and
information

Progress in the development of
technical possibilities for achieving
optimal traffic management

Not evaluated as being of high importance
by experts and DIAMONT partners, to be
To To be discussed in WP9

Innovation,
technology and
information

Development of alternatives to indi-
vidual car transport (train + bike, car
sharing, regional transport cards,
etc.)

An indicator related to this issue could be
only suitable to describe general frame
conditions of development

Innovation,
technology and
information

High influence of e-commerce on
freight transport and of IT-
communication technology on per-
sonal displacements

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend

Innovation,
technology and
information

Adaptions in vehicles to reduce
GHG-emissions

An indicator related to this issue could be
only suitable to describe general frame
conditions of development

Innovation,
technology and
information

Development of transport saving
options meeting current needs (e-
commerce, IT)

Not evaluated as being of high importance
by experts and DIAMONT partners; indica-
tor related to this issue could be only suit-
able to describe general frame conditions of
development

Society / Population Concentration of population in the |Substituted by the phenomenon “Low at-
Culture vicinity of supra-regional transit tractiveness as space of living”;
corridors Indicator(s) to be discussed
Society / Population Concentration of population in set- |Not any more linked strongly enough with
Culture tlements served by public transport |the reformulated main trend
Society / Social equity |Increasing social differences in Not evaluated as being of high importance
Culture and family mobility by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend
Society / Income and no phenomena found
Culture wealth
Society / Public services |High dependence of private and cp. "Good public and private service provi-
Culture and security public provision on infrastructural sion in the vicinity of supra-regional transit
facilities corridors" - no further aspects could be
discussed
Society / Public services |Attractiveness (frequency, comfort |Not evaluated as being of high importance
Culture and security and prices) of public traffic by experts and DIAMONT partners
Society / Public services |Good public and private service Not evaluated as being of high importance
Culture and security provision in the vicinity of supra- by experts and DIAMONT partners
regional transit corridors
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Pillar of SD |Dimension Phenomenon Indicator development
Society / Public services |Traffic accidents There is no direct relationship between
Culture and security congestion of infrastructure and frequency
of accident; not evaluated as being of high
importance by experts and DIAMONT part-
ners
Society / Social partici- |Opposition of the political and eco- |Indicator(s) to be discussed
Culture pation and logical sectors to infrastructure de-
freedom velopment
Society / Social partici- |High individualisation of society and |An indicator related to this issue could be
Culture pation and importance of personal freedom only suitable to describe general frame
freedom expressed by unlimited mobility conditions of development
Society / Culture Mixing of different cultural back- Not any more linked strongly enough with
Culture grounds due to high personal mobil- |the reformulated main trend
ity
not assigned  |Efforts to limit traffic flows in sensi- |To be discussed in WP9
tive areas
Additional phenomena (not
weighted by partners)

Production and
consumption

Change of modal split in favour of
railway transport of persons (due to
extension of railway high speed net-
work)

Covered by "Increase of Alpine transit
(freight and passengers)" and "Increasing
inneralpine traffic (freight and passengers)"

Production and
consumption

Change of modal split in favour of
railway freight transport (due to
extension of railway high speed net-
work)

Covered by "Increase of Alpine transit
(freight and passengers)" and "Increasing
inneralpine traffic (freight and passengers)"

Innovation,
technology and
information

High influence of IT-communication
technology on personal displace-
ments

Not any more linked strongly enough with
the reformulated main trend

Innovation,
technology and
information

Increase in transport of hazardous
substances

Not any more linked strongly enough with
the reformulated main trend

Innovation,
technology and
information

Increasing importance of local ac-
ceptance of transport projects

Not any more linked strongly enough with
the reformulated main trend

Phenomenon of minor importance (weighting results)

Phenomenon controversially weighted (weighting by partners)

Phenomenon of future importance (weighting 3rd round)

Phenomenon of high importance (weighting results)

New phenomenon formulated after revision of main trend formulation (without weighting results)

3.3

culture in favoured areas”

Main trend “Innovation and competitiveness - Modernisation of agri-

Pillar of SD

Dimension

Phenomenon

Indicator development

Environment

Structure

Soil sealing by construction of in-
dustrial plants and for agricultural
businesses

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend

Environment

Structure

Loss of typical natural biotopes of
Alpine valleys

important phenomenon but difficult to be
interpreted in a direct relationship to land
use change in agriculture
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Pillar of SD |Dimension

Phenomenon

Indicator development

=0\ elaln e Structure

Loss of characteristic small-sized
landscape elements

Indicator(s) to be discussed

=0\ elalnEe ] Structure

Loss of soils and soil functions as a
consequence of land melioration in
the Alpine valleys

Not evaluated as being of high importance
by experts and DIAMONT partners, rele-
vance nowadays in the Alps doubtful

=0)\elaln e Structure

Physical degradation of soil by use
of heavy machinery

Not evaluated as being of high importance
by experts and DIAMONT partners; very
difficult to be indicated

=0\ elalnEe ] Structure

Physical degradation of soil by in-
tensive pasturing

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship

Water ex-
change

Environment

Change of local water regime due to
irrigation or change of traditional
irrigation systems

Substituted by the phenomenon “Increase
of water consumption”;
Indicator(s) to be discussed

Matter ex-
change

Environment

Emission of air pollutants by inten-
sive agriculture (livestock farming
and machine-use)

Indicator(s) to be discussed

Matter ex-
change

Environment

Immission of air pollutants (eutro-
phying, acidifying and toxic sub-
stances)

Not evaluated as being of high importance
by experts and DIAMONT partners, alloca-
tion of immissions to different sources
seems difficult (especially for nitrogen ox-
ides, not for special toxics from pesticides
and ammoniac); emission seems sufficient

Matter ex-
change

Environment

High livestock density

Indicator(s) to be discussed

Matter ex-
change

Environment

Soil pollution due to high part of
specialized and very intensive cul-
tures with high input of fertilizers
and pesticides

Very difficult to be indicated

Matter ex-
change

Environment

Water pollution due to high part of
specialized and very intensive cul-
tures with high input of fertilizers
and pesticides

Substituted by the phenomenon “Decreas-
ing river water quality”;
Indicator(s) to be discussed

Environment Bl GU[(]

Loss of structural diversity due to
the abandonment of traditional land-
scape management methods and
intensification processes

Indicator(s) to be discussed

Environment  (S]eE6ES

Loss of species biodiversity due to
the abandonment of traditional land-
scape management methods and
intensification processes

Indicator(s) to be discussed

Environment

Species

Loss of diversity of rare breeds and
seeds

Indicator(s) to be discussed

=Nl Ee Aesthetics

Loss of landscape aesthetics by
agricultural intensification

Not evaluated as being of high importance
by experts and DIAMONT partners; very
subjective interpretation, not suitable to
describe the main trend; some intensively
used areas are even used in tourism as
attractions like the fruit tree plantations (e.g.
at bloom)

Economic
performance
and infrastruc-
ture

Economic decline of farming

Indicator(s) to be discussed
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Dimension

Pillar of SD

Phenomenon

Indicator development

Economic
performance
and infrastruc-
ture

High share of full-time farms

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Higher inputs in intensified modern
agriculture

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

High pressure of competition of
Alpine agricultural production with
non-Alpine agricultural production

Not any more linked strongly enough with
the reformulated main trend: modernised
agriculture in the Alps generally is located
in advantageous areas which are not per se
disadvantaged compared to extra-alpine
areas;

alpine agriculture not only competes with
extra-alpine, but also with inner-alpine pro-
duction

Economic
performance
and infrastruc-
ture

High economic expectations to this
type of agriculture (due to higher
costs for transport and higher com-
petitiveness of land use with non-
agricultural e.g. urban uses)

Not evaluated as being of high importance
by experts and DIAMONT partners

Economic
performance
and infrastruc-
ture

High level of specialisation of entre-
preneurs,

specialisation on highly profitable
agricultural production (e.g. fruits
and wine)

Not evaluated as being of high importance
by experts and DIAMONT partners

Economic
performance
and infrastruc-
ture

Production of niche products (e.g.
delayed maturation of fruits)

phenomenon controversially weighted; not
suitable to describe modernisation, be-
cause niche production can be modern or
not

Economic
performance
and infrastruc-
ture

High contribution of the agricultural
sector to the local or regional GDP

Substituted by the phenomenon “Low im-
portance of agricultural job market”;
Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Increasing importance of little and
more flexible businesses

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship

Economic
performance
and infrastruc-
ture

Concentration of businesses along-
side the transit corridors and impor-
tant inner-Alpine traffic routes

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship

Innovation,
technology and
information

High spatial concentration of agri-
cultural businesses in naturally /
climatically favoured areas

Dealt in the overall context of the main
trend

Economic
performance
and infrastruc-
ture

Competition between municipalities
to attract new firms, businesses

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship

Public and
private financ-
ing

High influence of high capitalised
large scale entrepreneurs (partly

situated outside the Alps, but with
branches within in the Alps)

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship
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Pillar of SD |Dimension

Phenomenon

Indicator development

Public and
private financ-
ing

High dependence of agriculture by
refunds

Indicator(s) to be discussed

Labour

Loss of agricultural workplaces due
to mechanisation and industrialisa-
tion (1st sector)

Substituted by the phenomenon “Low im-
portance of agricultural job market”;
Indicator(s) to be discussed

Labour

Spatial concentration of jobs in the
2nd sector

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: effects cannot be
interpreted in a close cause-relationship

Labour

Creation of new workplaces by food
processing industries

Substituted by the phenomenon “Low im-
portance of agricultural job market”;
Indicator(s) to be discussed

Labour

Low qualification of labour force

Indicator(s) to be discussed

Production and
consumption

Regional economy becoming more
and more independent of regional
demand

Not evaluated as being of high importance
by experts and DIAMONT partners

Production and
consumption

High need of energy and water by
industrialized agriculture

Substituted by the phenomenon “Increase
of water consumption”;
Indicator(s) to be discussed

Production and
consumption

Improvement of agricultural produc-
tion conditions in valleys and basins
due to warming in consequence of
climate change

not evaluated as being of high importance
by experts and DIAMONT partners, not
linked strongly enough with the reformu-
lated main trend: effects will probably
emerge in the future

Production and
Consumption

Stronger integration of agriculture in
food processing industries

Not evaluated as being of high importance
by experts and DIAMONT partners

Innovation,
technology and
information

Technical improvements for more
efficient consumption of resources
(energy, water, raw material)

Not evaluated as being of high importance
by experts and DIAMONT partners

Innovation,
technology and
information

Obstruction of innovation due to the
strong orientation on traditional
occupations

Not evaluated as being of high importance
by experts and DIAMONT partners, not any
more linked strongly enough with the re-
formulated main trend: not important for
modernised agriculture

Innovation,
technology and
information

Innovative potential in agriculture
due to combination of traditional and
modern forms of production

Dealt in the overall context of the main
trend

Innovation,
technology and
information

Concentration of high innovative
activities in already favoured areas
and only in micro-territories

Dealt in the overall context of the main
trend

Innovation,
technology and
information

Use of GMO (genetically modified
organism)

not evaluated as being of high importance
by experts and DIAMONT partners

Innovation,
technology and
information

Development of environment
friendly agriculture techniques (or-
ganic farming, etc.)

Indicator(s) to be discussed

Innovation,
technology and
information

Development of controlled labels,
certifications or "designation of ori-
gin" with systematic control of qual-

ity

Indicator(s) to be discussed

Innovation,
technology and
information

New opportunities to develop niche
activities

To be discussed in WP9
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not yet as- Involvement of local governments in | To be discussed in WP9
signed economic development projects
Society / Population Unfavourable age structure of farm |Indicator(s) to be discussed
Culture holders
Society / Social equity  [Concentration of the non-Alpine Not evaluated as being of high importance
Culture and family population in innovative and well by experts and DIAMONT partners
paid jobs
Society / Social equity |Gender inequity Indicator(s) to be discussed
Culture and family
Society / Income and Low income of farmers Indicator(s) to be discussed
Culture wealth
Society / Social partici- [Loss of entrepreneurial participation [Not evaluated as being of high importance
Culture pation and of the Alpine producers and service |by experts and DIAMONT partners, not any
freedom providers, transfer of decision com- |more linked strongly enough with the re-
petences to extra-Alpine companies |formulated main trend
Society / Culture Loss of traditional land use prac- Indicator(s) to be discussed
Culture tices in valley bottoms and basins

Phenomenon of minor importance (weighting results)

Phenomenon controversially weighted (weighting by partners)

Phenomenon of future importance (weighting 3rd round)

Phenomenon of high importance (weighting results)

New phenomenon formulated after revision of main trend formulation (without weighting results)

3.4

Main trend “Increasing generation of renewable energy”

Pillar of SD

Environment

Environment

Environment

Environment

Environment

Environment

Environment

Dimension

Phenomenon

Indicator development

Structure

Soil sealing by construction of en-
ergy plants

Not evaluated as being of high importance
by experts and DIAMONT partners

Structure

Loss of ecosystems of valleys and
slopes due to backwater flooding for
energy production

Indicator(s) to be discussed

Structure

Loss of habitats for aquatic fauna
and flora due to low discharges
caused by high water abstractions
for energy production

Substituted by the phenomenon “Distur-
bance of natural water discharge regime”;
Indicator(s) to be discussed

Structure

Loss of the passability of rivers for
migrating animals

Not evaluated as being of high importance
by DIAMONT partners, but one of the most
significant impacts of hydropower, substi-
tuted by the phenomenon “Loss of struc-
tural qualities of water bodies”;

Indicator(s) to be discussed.

Species

Loss of aquatic species due to low
discharges caused by high water
abstractions for energy production

Not evaluated as being of high importance
by experts and DIAMONT partners; very
difficult to be indicated

Structure

Change of forest structure due to
the increasing use of wood as bio-
mass energy

Substituted by the phenomenon “Intensified
use of forests”;
Indicator(s) to be discussed

Species

Changes in forest species composi-
tion due to the increasing use of
wood as biomass energy

Not evaluated as being of high importance
by experts and DIAMONT partners; difficult
to link phenomenon to biomass energy
generation
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Environment

Environment

Environment

Environment

Environment

Environment

Environment

Environment

Environment

Environment

Environment

Dimension

Phenomenon

Indicator development

Matter
exchange

Emissions of air pollutants of en-
ergy plants based on fossil fuels

Matter
exchange

Emissions of air pollutants by end-
users of energy

Matter
exchange

Emission of GHG

Phenomenon fails to unambiguously reflect
the share of generation and use of renew-
able energy; furthermore data availability is
very limited, only installations subject to
licensing can be considered;

Indicator(s) to be discussed

Matter
exchange

Immission of air pollutants (eutro-
phying, acidifying and toxic sub-
stances)

Not evaluated as being of high importance
by experts and DIAMONT partners, never-
theless energy-related pollutants can be
identified, but interpretation on percentage
of renewable energies is not possible;
Indicator(s) to be discussed

Water
exchange

Impacts on Alpine water balance
due to water transfers between
catchment areas for hydro-energy
production

Partly dealt within other phenomena

Water
exchange

Implementation of water quality
management programmes

To be discussed in WP9

Water
exchange

Disturbance of water discharge
regime

Indicator(s) to be discussed

Energy
balance

Change of climatic conditions on a
local or regional scale in case of
(extensive) backwater flooding

Not evaluated as being of high importance
by experts and DIAMONT partners

Aesthetics

Damages of Alpine scenery due to
wind energy installations

Indicator(s) to be discussed

Aesthetics

Damages of Alpine scenery due to
an expansion of (European) energy
transmission infrastructure

Indicator(s) to be discussed

Human health

no phenomena found

Economic
performance
and infrastruc-
ture

High dependence of the Alpine
energy sector from the European
energy market and its liberalisation

Fails to identify regional differences

Economic
performance
and infrastruc-
ture

Increasing demand of surge power
provided by pump storage water
plants as a result of increased
share of renewable power genera-
tion with fluctuating availability (so-
lar, wind)

Indicator(s) to be discussed.

Economic
performance
and infrastruc-
ture

High potential for (decentralised)
uses of alternative energy sources

Substituted by the phenomenon “Increas-
ing use of decentralized alternative energy
sources”;

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Increasing importance of regenera-
tive energy

Substituted by the phenomenon “High in-
stalled capacity for generating renewable
energy”’;

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Increase in wood demand for the
production of biomass energy

Substituted by the phenomenon “Increas-
ing demand for biomass residues”;
Indicator(s) to be discussed
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Pillar of SD

Dimension

Phenomenon

Indicator development

Economic
performance
and infrastruc-
ture

Great dependence of future silvicul-
tural activities on the demand of
biomass energy

Substituted by the phenomenon “Intensified
use of forests”;
Indicator(s) to be discussed.

Economic
performance
and infrastruc-
ture

Increasing importance of geother-
mal energy use

Substituted by the phenomenon “High in-
stalled capacity for generating renewable
energy ”;

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Increasing importance of wind en-
ergy use

Substituted by the phenomenon “High in-
stalled capacity for generating renewable
energy ”;

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Competitiveness of regenerative
energy produced in the Alps

Not evaluated as being of high importance
by experts and DIAMONT partners

Economic
performance
and infrastruc-
ture

Decrease of economic importance
of the energy sector (GDP)

Not evaluated as being of high importance
by experts and DIAMONT partners

Economic
performance
and infrastruc-
ture

Low economic importance of the
production of renewable energy for
the local and regional Alpine econ-
omy

Not evaluated as being of high importance
by experts and DIAMONT partners

Economic
performance
and infrastruc-
ture

Economic importance of trading
electricity

Not evaluated as being of high importance
by experts and DIAMONT partners

Economic
performance
and infrastruc-
ture

Increasing energy exportation from
the Alps

Fails to identify regional differences

Economic
performance
and infrastruc-
ture

Increasing importation of mainly
cheap basic energy from outside
the Alps

Partly discussed in the context of the phe-
nomenon “Increasing energy self suffi-
ciency”;

Indicator(s) to be discussed

Economic
performance
and infrastruc-
ture

Importance of the energy produc-
tion (biomass and solar energy) as
additional income source for farm-
ers

Indicator(s) to be discussed.

Public and
private
financing

Prices for energy

Fails to identify regional differences

Public and
private
financing

Prices for fossil fuels

Fails to identify regional differences

Public and
private
financing

Financial incentives including tax
privileges for supporting the produc-
tion of renewable energy

Fails to identify regional differences

Public and
private
financing

Outflow of capital due to dominance
of extra-Alpine companies in the
energy sector

Issue of external control over local decision
making not relevant in this context of the
reformulated main trend

Public and
private
financing

Increasing demand for biomass
residues

Indicator(s) to be discussed
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Pillar of SD

Dimension

Phenomenon

Indicator development

Labour

Decreasing importance of energy
sector for the labour market

Substituted by the phenomenon “High im-
portance of energy generating for the job
market”;

Indicator(s) to be discussed

Production and
consumption

Difficulties for the production of
hydroelectric energy due to
changes of water balances as con-
sequence of climate change

Not applicable on a regional scale

Production and
consumption

Consumption of energy

Not any more linked with the reformulated
main trend

Production and
consumption

Disproportionately high consump-
tion of energy (by tourist installa-
tions and transport)

Not any more linked with the reformulated
main trend

Production and
consumption

New uses of the forests as an envi-
ronment friendly resource (biomass,
etc.)

Indicator(s) to be discussed

Innovation,
technology and
information

Development of innovative projects
for using renewable energy

Substituted by the phenomenon “Impor-
tance of energy generating for the job mar-
ket”;

Indicator(s) to be discussed

Innovation,
technology and
information

Development of energy saving op-
tions for housing

Energy efficiency not part of the main
trend.

Innovation,
technology and
information

Increasing quality standards for
generation of renewable energy

Indicator(s) to be discussed

Society / Population no phenomena found
Culture
Society / Social equity |Gender inequity Indicator(s) to be discussed.
Culture and family
Society / Income and no phenomena found
Culture wealth
Society / Public services |no phenomena found
Culture and security
Society / Social partici- |Strong influence of local (and out- |Issue of external control over local decision
Culture pation and side) energy corporations looking making not relevant in this context
freedom for high returns on local and re-
gional decision making
Society / Culture Integration of energy-efficient build- |Not any more linked with the reformulated
Culture ing-standards in characteristic ar- | main trend
chitecture

Phenomenon of minor importance (weighting results)

Phenomenon controversially weighted (weighting by partners)

Phenomenon of future importance (weighting 3rd round)

Phenomenon of high importance (weighting results)

New phenomenon formulated after revision of main trend formulation (without weighting results)

178



DIAMONT: WP7
Work package Report — Annex . bosch & partner

Annex 4: Functions of the DIAMONT database

In the framework of DIAMONT a web-based database was installed and developed in order
to facilitate the exchange of knowledge and data between the partners. The XML-based
DIAMONT database (in the following referred to as “database”) is administrated by the Ba-
varian State Ministry of the Environment, Health and Consumer Protection (BayStMUGV)
and located on the respective servers. The database can be accessed at
www.diamont.bayern.de by Diamont partners equipped with user name and password.

The database allows different functionalities and operations, which are displayed in the menu
bar at the top of the page. The menu is changeable and varies according to the position of
the user within the database.

It has to be regarded that not all functions are available to all users (leaving aside the data-
base administrator). So the functions of editing and deleting database entries are permitted
only to the creator of the entry. However, as the database should be able to facilitate the dis-
cussion of indicators, variables and phenomena, all partners have permission to use the
fields ‘Comments’ in the formsheets of the respective class. Concerning the class variables,
the fields provided for giving information on data availability are open to the partners of the
respective countries.

ﬁ_ Indicators j| list documents ||new docurment ||de|ete ||edit ||versinns ||searc:h |
Directar

Specific data sets (for later
hWietadata on specific data
Library

Phenormenon

“ariable

The functions listed and described below are the same across the various classes. From left
to right:

Home: Returns the user to the main navigation page for selecting the classes

Classes (pull-down menu): Allows the navigation between the different classes in the data-
base.

List documents: Lists all documents of the current class. The documents can be viewed by
double-clicking the underlined entry.

New document: Opens a form sheet for creating a new document. The form sheet can be
left using the buttons ‘Update document’ respectively ‘leave edit mode WITHOUT creating a
new document’. For the class ‘Indicators’, explanatory documents (e.g. Word, Excel, Portable
documents (pdf)) can be attached and uploaded to the database.

Delete: Enables the deletion of database entries. This function is only permitted to users
owning respective rights, normally these are the administrator and the creator of the entry.

Edit: Allows the adoption of database entries. This function is only permitted to users owning
respective rights, normally these are the administrator and the creator of the entry.
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Versions: The database stores all previous versions of edited datasets for a possible resto-
ration of the dataset. The database automatically stores the editing user and the date of edi-

tion.

Search: Allows to search the classes for
specific entries within determined fields or
as full text search within all the documents.
In some classes the search results can op-
tionally be displayed in form of a tree struc-
ture in a separate window. This allows an
easier navigation through the database en-
tries and thereby search results are kept
visible for later use.

3 http:ffunk.bayern.dey

3 Suchergsbnis

=10/ %

Hierarchische Darstellung des Suchergebnises

& Wurzel [110)
-3 1) Local centres and fringes between competition and cooperation {47)
@ 1) Environment (14
-1 2) Economy {19)
A 3) Society / Culture {14)
“E&9 SC-1) Population (5)
P Degree of population mixture
¢ @ Migration balance
¢ @ Population density
. [9] Population growth
¢ “@ Resident population
~@ SC-4) Public services and security (4)
O SC-5) Social participation and freedom (2]
~{1 5C-8) Culture (3)
{2 3) Congestion of transport system (10)
3 4) Innovation and competitiveness - modernisation of agriculture in favoured are:
-3 8) Increasing generation of renewable energy {29)

|' Intemet 7
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