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1. Introduction

1.1. MORECO Project

Due to high costs of building land, larger available spaces in the green countryside and other personal
reasons people often decide to live or move from urban to suburban or peripheral areas. The decision
of people concerning their residential locations by only taking into account a cheap building land may
at first seem reasonable. But, however, after some time the costs for living in suburbs or in the
countryside rise up: The use of car increases due to a restricted public transport. Travel times to
working places and / or cultural and leisure faciliies become longer when moving farther away.
Children may need to be taken to the kindergartens or to school by car because of restricted public
transport offers. The rising gas prices cause significantly higher travel costs. These are just a few
reasons, why a broad range of aspects should be taken into account when making residential location
decisions.

The Alpine Space project MOR CO wants to foster a s ustainable, resource-friendly settlement
development, which builds around existing supply facilities and public transport axes. For this purpose
it combines planning measures and spatial policies with activities of transport providers and mobility
actors. The project further wants to raise awareness of those topics mentioned above. House hunting
households, spatial planners, and political decision makers have to be informed about consequences
of individual moving decisions on the one hand, and the designation of building land on the other
hand.

The topics of the MOR CO project are the assessment of planned or existing residential building land
regarding mobility costs on the one hand and residential costs on the other hand. Three tools - for
private households, planners and political decision makers - are developed and implemented during
the project duration: Private people shall be able to calculate their residential costs on their own by a
provided MOR CO Household Calculator. Planners and mobility actors shall be able to assess the
suitability of land to be designated as residential building and public transport stops regarding the user
potential with a MOR CO Settlement Calculator. A po ol of presentation slides and information
brochures shall help political decision makers to inform relevant stakeholders about reasons and
consequences of different settlement and development structures.

1.1.1. Embedding of the Framework

The report at hand is part of the MOR CO planner s tool. As a framework of a tool for settlement
assessment it gives an overview of the development of such a tool and its implementation for the pilot
region of Salzburg. The aim of the tool is to assess areas within the pilot region concerning various
indicators, which have an impact on the resulting mobility costs of a possible household living there.
The tool shall be used by planners to get an objective basis for decision making processes in terms of
settlement development. This framework can also be seen as a guideline for implementing the
developed tool also in other pilot regions of the MOR CO project.

This framework is a revision (2nd version, April 2013) of the first version which was completed in
December 2012. After conducting a stakeholder workshop in Salzburg in February 2013 and
discussing the first version with the project partners, some comments and suggestions have been
collected and included in this revision of the framework.

WWW.moreco-project.eu Page 3 of 28



m O r€ C O Smart locations for better liveability

mobility and residential costs WP 5 / Created by iSPACE / May 2013

1.2. Why calculating mobility costs?

As already mentioned in the first two introducing chapters, the overall objective of the MOR CO
project and its developed tools is the support of a sustainable and resource-friendly settlement
development concentrated at locations with an existing supply infrastructure and public transport axes.

In many regions of the Alpine space, the settlement development is characterised by a significant
urban sprawl, and thus high land consumption and low settlement densities. These developments
result in lots of undesirable effects like for example a higher traffic volume caused by urban sprawl or
an increase in costs for construction, preservation and operation of technical infrastructures as well as
e.g. supply and social facilities or public transport connections.

When planning or deciding about a new settlement project it is very important to consider also the
longer-term effects and follow-up costs, e.g. for public transport or social infrastructure. Therefor the
regional and local planners need tools for estimating such effects and costs of settlement
development. This is where the MOR CO planners tool s come in: The developed tool for settlement
assessment, which is presented in the report at hand, aims on giving objective and transparent
information on different project sites for new settlements. Using the tool, a planner shall get the
possibility of analysing and assessing a distinct address or estate regarding important aspects like
social, supply and leisure time infrastructure in the residential environment, the proximity and quality of
public transport, and settlement or municipality characteristics regarding sustainability (e.g. settlement
density). As a result he/she gets an impression of expected values concerning covered distances per
year, CO, emissions and mobility costs of the future residents there. These values can be useful for
comparing different locations and can serve as a basis well-founded decision making processes.

2. Tool concept

In this chapter the process of developing the tool, from the initial reflections to the calculation of the
results, is presented.

First important objectives and general principles regarding settlement development in the Alpine space
are collected. Based on this collection possible indicators for the tool are derived and their effects and
influences examined. Building on that, a concept for calculating the results of the tool (the mobility
costs) is worked out and described.

2.1. General principles and objectives

Various development concepts and planning programmes contain many objectives and general
principles concerning settlement development in the Alpine space. In order to derive the appropriate
indicators for the development of the MOR CO tool f or settlement assessment the following principles
and objectives were collected:

Settlement development

< Generation and preservation of compact settlements with distinct boundaries to the environment
and economical land use (AMT DER SALZBURGER LANDESREGIERUNG 2003)

e Concentration of settlement development at appropriate locations preferably next to efficient
public transport systems (AMT DER SALZBURGER LANDESREGIERUNG 2003)
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e Leitbild Concentration and densification of settlement development along efficient public
transport axes (AMT DER SALZBURGER LANDESREGIERUNG 2009)

e Concentration and densification of settlement development near public transport accessible
interchanges (public transport nodes) (MINISTRY OF THE ENVIRONMENT, SPATIAL
PLANNING AND ENERGY 2004)

« Enhancement of the functionality of local and settlement centres (AMT DER SALZBURGER
LANDESREGIERUNG 2003)

e Leitbild Living and working in a region of short distances (AMT DER SALZBURGER
LANDESREGIERUNG 2009)

Supply infrastructure

» Guarantee of an equal as possible supplied population with an as low as possible dependence
of a motorized individual transport (AMT DER SALZBURGER LANDESREGIERUNG 2003)

e Guarantee aimed-at central-location structures when developing or changing structures of
supply (AMT DER SALZBURGER LANDESREGIERUNG 2003)

e Promoting and improving access and use of existing infrastructures in order to optimise the
economic and social benefits, and to reduce environmental consequences.

< Enhancing connectivity for the reinforcement of polycentric territorial patterns (and for building
the basis for a knowledge-driven and information society).

» Securing a fair access to public services, transport, information, communication and knowledge
infrastructure within the programme area. (EUROPEAN TERRITORIAL COOPERATION
2007 2013 (2007))

In the part SWOT Laws and policies the MOR CO SWO T Analysis summarises the possible benefits
of laws and regulations in the pilot regions, which stress for example the importance of improving
accessibility and fostering sustainable mobility by a polycentric settlement development. The most
relevant guidelines for settlement development and mobility issues at a regional level, pointed out by
the SWOT Analysis are:

Ensuring the achievement of a greater mix of land uses and densities in the urban structure
that provide a full range of urban functions hous ing, employment and services in a pattern,
which minimises the need to travel great distances to work, shop or to conduct business.

Enabling the improvement and expansion of the transport system to meet the challenges of re-
adjustment in the urban economy and sustaining the competitiveness of public transport.

Promotion of more balanced transport accessibility.

Possibilities for better integration of transportation systems with the dynamics of urban and
regional spatial planning with the promotion of the construction and use of multimodal systems
and innovative transport equipment. (FRANZ & GULI 2012)

2.2. Derived indicators

Based on the collection of general principles and objectives pointed out by the MOR CO SWOT
Analysis (FRANZ & GULI 2012), possible indicators for the settlement assessment tool are derived
from the Alpine Space Operational Programme EUROPEAN TERRITORIAL COOPERATION 2007
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2013 (2007), or from development concepts like the Landesentwicklungsprogramm Salzburg (AMT
DER SALZBURGER LANDESREGIERUNG 2003) or the Sachprogramm Standortentwicklung fr
Wohnen und Arbeiten im Salzburger Zentralraum (AMT DER SALZBURGER LANDESREGIERUNG
2009).

Each indicator is thematically and methodically described in this chapter, so that it can be adopted
easily. In a first collection they are grouped into location based indicators, which refer to the location
itself (e.g. a certain address or a land parcel), and municipality based indicators, which depict the
municipality in which an address or parcel is located. Afterwards a sorting in terms of different topics is
made, carrying out 3 main issues (local infrastructure, connectivity and transport, municipality and
settlement characteristics) containing the indicators for assessing the settlement areas. These three
main issues also build the basic structure of the tool itself (see 3.2.).

Especially in Alpine regions the altitude difference between a settlement and the next facilities of
different categories can be considerably. This can make it harder to cover a distance by foot or bike.
Taking this into account, the altitude difference is included in all the indicators dealing with distances.

2.2.1. Indicators grouped by the level of reference

2.2.1.1. Location based indicators:

» Proximity to social infrastructure (+ altitude difference)
» Proximity to and quality of local food supply (+ altitude difference)
» Proximity to leisure time facilities and recreation areas (+ altitude difference)
 Availability of private green space
» Proximity to and quality of public transport (+ altitude difference)
» Proximity to local / regional centres (+ altitude difference)
» Proximity to working centres (+ altitude difference)
» Connection to bike and foot paths
e Dominating form of the settlement
* Type of land use
* Re(densification)
2.2.1.2. Municipality-based indicators:
e Settlement density
» Centrality
» Average commuting distance

» Ratio of out- to within-commuters
 Attractiveness for biking and walking

2.2.2. Effects and relations of the indicators
Regarding the collection of indicators in the previous chapter, it turns out that there are two main
aspects, which are influenced by the indicators (see

Figure 1). On the one hand that s the modal split distribution, which changes whenever the effect of an
indicator concerns the amount of ways covered by certain means of transport. On the other hand there
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is the daily covered distance, which is affected by all the indicators dealing with proximity.

As mentioned before also the altitude difference between a settlement and the next facilities of
different categories is included in some of the indicators. According to the effects, great altitude
differences result in shifting the selected distance category into the next higher category (only
concerning the influence on the modal split distribution, not on the daily covered distance). This effect
is based on the assumption, that the longer a distance and also the greater an altitude difference
between a start and end point is, the more unlikely a way is covered by foot or bike.

Proximity to social infrastructure

Proximity to and quality of local food supply

Proximity to leisure time facilities and recreation areas

Availability of private green space

Daily covered distance

7

Settlement density
Centrality

Average commuting distance

Share of out-commuters
Qﬁcﬁveness for biking and walking

Modal Split

Figure 1: Effects and relations of the indicators
2.2.3. Indicators, effects and relations grouped by three main issues

In the following classification the indicators are grouped contextually. Main topics are built and there is
an overall classification into three issues, which already match the modules of the developed tool:
local infrastructure, connectivity and transport, municipality and settlement characteristics.
The effects of the different indicators figured out in the previous chapter are described in detail in the
following tables.

2.2.3.1. Local infrastructure

Module 1 of the tool treats the issue of the local infrastructure in the residential environment. In this
part, the user has to give information about the proximity of social infrastructure, local food supply, and
leisure time and recreation facilities next to the project site he is calculating the costs for. To facilitate
the process of filling in, the user can choose between categories of distances whenever an indicators
deals with proximity. The user should choose the most appropriate category, whereby the distances
are meant to be distances along the existing roads and paths, not beelines. Only one indicator in this
module doesn t deal with proximity. It s the Availability of private green space and it influences the
leisure time ways in a way that if there s no private green available, the amount of ways to public
green spaces and playgrounds increases.
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Topic: Social infrastructure

Indicator: Distance to the next kindergarten, primary school,

secondary school, pharmacy, medical practitioner [m]

Effect

Role as a tool feature

Explanation

All the indicators of the topic
social infrastructure gather
information about the proximity of
the project site to the next facility
of the following categories:
kindergarten, primary  school,
secondary school (for the pilot
site of Salzburg this can be:
Hauptschule, Neue Mittelschule,
AHS Unterstufe), pharmacy and
medical practitioner.

In general short distances to local

supply facilities lead to shorter
daily covered distances. In
addition, the shorter these
distances, the higher the amount
of ways covered on foot or by
bike. The availability and the use
of a car are more probable the
higher the distances between
home and supply facilities are
(BUNDESAMT FR
RAUMENTWICKLUNG 2006,
SCHAD et al. 2007).

Defining the proximity to the

different facilities, the user has to
choose an appropriate distance
category (along roads and paths):
<500m, 500-1.000m, 1.000-
1.500m, 1.500-3.000m, 3.000-
6.000m, >6.000m.

The mean value of the chosen
category is used to calculate the
covered distance per household
and year. Also the modal split is
influenced by the distance
specifications.

Topic: Local food supply

Indicator: Distance to the next food retailer (complete assortment / limited assortment) [m]

Explanation

supply a distinction in order to
regard also the quality of supply is
necessary: Therefore the distance
to the next food retailer with a
complete assortment
(supermarket/  discount  store/
grocery with a broad assortment
of daily needs) as well as to the
next food retailer with a limited
assortment (small grocery store/
bakery/ butcher/ petrol station
shop etc.) has to be defined.

Within the topic of local food

Effect

The effects in terms of daily
covered distances and the modal
split are similar to the effects of
the social infrastructure indicators
above. The main effect is that the
higher the number of shopping
facilities in the residential area,
the more probably is shopping
done by  foot or bike
(BUNDESAMT FR
RAUMENTWICKLUNG 2006).

Topic: Leisure time and recreation

Role as a tool feature

The wuser has to choose an
appropriate  distance category
(along roads and paths): <500m,
500-1.000m, 1.000-1.500m,
1.500-3.000m, 3.000-6.000m,
>6.000m.

The mean value of the chosen
category is used to calculate the
covered distance per household
and year. Also the modal split is
influenced by the distance
specifications.

Indicator: Distance to the next public green space, playground, sports area [m]

Effect

Role as a tool feature

Explanation

The indicators for leisure time and
recreation deal with the distance
to the next playground, sports
area and public green space,
which can be a public park or any
other recreation area like a
generally accessible forest or
grassland.

The availability of leisure-time-
and recreation-facilities  within
walking distance supports the
pedestrian traffic (SCHAD et al.
2007). It is assumed that that the
proximity to these facilities leads
to shorter daily covered distances
and that the amount of ways
covered by car increases with
higher distances.

Topic: Leisure time and recreation

The wuser has to choose an
appropriate  distance category
(along roads and paths): <500m,
500-1.000m, 1.000-1.500m,
1.500-3.000m, 3.000-6.000m,
>6.000m.

The mean value of the chosen
category is used to calculate the
covered distance per household
and year. Also the modal split is
influenced by the distance
specifications.

Indicator: Availability of private green space [yes/no]

Explanation

Effect

Role as a tool feature

WWW.moreco-project.eu
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This indicator aims on depicting
the (future) situation of private
green at the project site. Do/Will
the inhabitants have their own
garden or is/will there be any
community garden next to the
housing unit?

Inhabitants  of  houses  or
apartment blocks with an access
to something like a (community)
garden perform less leisure time
activities outside. If there is no
garden available, the leisure time
mobility increases (SCHLICH &
AXHAUSEN 2003).

In this case the user has to fill in
whether there is a private green
space available or not.

If the answer is no then the
amounts of estimated ways per
household per day to the
destinations public green space

and playground increase.

Table 1: Indicators on local infrastructure

2.2.3.2.  Connectivity and transport

Module 2 of the tool focusses on topics in the field of connectivity and transport. A main part of it deals
with public transport. Thus, an intermediate assessment for these topics is made, derived from three
indicators (distance, interval, availability). The assessment scheme is shown in Figure 2.

Bus & Train
(< 1.500m)

| Quality | | | Quality 1l |

<250m

S ]

250—500m

500-750m

750—1.000m

1.000 - 1.500m
>1.500m

Figure 2: Assessment scheme for the topic of public transport

Furthermore the user has to give information about the proximity to centres: On the one hand the
distance to the next local /regional centre has to be defined. On the other hand the user must specify
the distance to the next working centre within the municipality. The third part of the module is about

the presence and the quality of bike and foot paths.

Topic: Public transport

Indicator: Distance to the next public transport stop [m]

Explanation

Role as a tool feature

The next public transport stop can
be a bus stop of a regional line, a
train station or any stop of a city
transport like a trolleybus or a S-
Bahn.

Effect

The shorter the distance to a bus
or train stop is, the higher the
acceptance of it (BHLER &
KUNERT 2008). The higher the
distance to a public transport stop
is, the higher the probability of car
usage and the lower the
probability of a public transport
subscription (BUNDESAMT F R
RAUMENTWICKLUNG 2006).

The user has to choose an
appropriate  distance category
(distance along roads and paths):
<250m, 250-500m, 500-750m,
750-1.000m, 1.000-1.500m,
>1.500m.

The chosen category is one part
of the intermediate assessment of
the local public transport situation
and influences the modal split
distribution.

WWW.moreco-project.eu
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Indicator: Service interval of the next public transport stop [category; min]

Effect

Role as a tool feature

Explanation

This indicator is defined by the
average service interval of the
next public transport stop during
the morning peak hours, i.e. the
interval in which a person may
take the bus or train.

Besides the distance to a stop, its
service interval is a determining
factor for the willingness to use
the public transport there. A good
offer in public transport supply
with  short intervals in the
residential environment leads to a
higher share of ways, which are
covered by means of public
transport (VC 2010).

Topic: Public transport

The user has to choose an
appropriate service interval for the
morning peak hours (69 am):
<15min, 1530min, 30 60min,
>60min.

The chosen category is the
second part of the intermediate
assessment of the local public
transport situation and influences
the modal split distribution.

Indicator: Availability of a bus as well as a train stop [yes/no]

Explanation

Effect

Role as a tool feature

This  indicator  depicts the
possibility to choose between
different means of transport by
asking whether there is an
availability of a bus as well as a
train stop in the residential
environment (~1,5km) or not.

Indicator:

Explanation

If a person can choose between
different means of public transport
in his/her residential environment
it can be assumed that there is a
good offer in a sense that there
are more directions developed by
public transport and the service
interval is more densely. This can
increase the use of public
transport.

Topic: Proximity to centres

The user has to fill in whether
there is an availability of a bus as
well as a train stop in the
residential environment (~1,5km)
or not.

This indicator is the third part of
the intermediate assessment of
the local public transport situation
and influences the modal split
distribution.

Distance to the next local / regional centre [km]

Effect

Role as a tool feature

In this case the next local or
regional centre is meant to be an
agglomeration of several facilities

and services like shopping
opportunities, cinema, church,
museum, cafd, bar, restaurant,

municipal office, hairdresser etc.

The location of a residential area
relative to the town centre has a
strong effect on the travelled
distances and the modal split
between car and non-motorized
transport (NAESS 2003).

Topic: Proximity to centres

The user has to choose an
appropriate category (distance
along roads and paths): <500m,

500-1.000m, 1.000-3.000m,
3.000-6.000m,  6.000-12.000m,
>12.000m.

The mean value of the chosen
category is used to calculate the
covered distance per household
and year. Also the modal split is
influenced by the distance
specifications.

Indicator: Distance to the next working centre [km]

Explanation

Effect

Role as a tool feature

The next working centre is meant
to be a location with a high
sectoral mix and more than 100
jobs within the municipality. If
such a place is not available then
the distance to the next small or
medium sized business in the

The shorter the distance to the
next working centre is, the higher
the amount of ways covered by
foot or by bike (LAND
SALZBURG 2010). Local
employment opportunities close
to residential developments will

The user has to choose an
appropriate  distance category
(along roads and paths): <500m,
500-1.000m, 1.000-3.000m,
3.000-6.000m, >6.000m,

The mean value of the chosen
category together with the

WWW.moreco-project.eu
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municipality can be used instead.

encourage the reduction of
aggregate commuting distances
(CERVERO & DUNCAN 2006).

municipality s average commuting
distance is used to calculate a
weighted mean for getting the
distance to work of the future
inhabitants at the project site.
Therefore the input influences the
covered distance per household
and year but also the modal split.

Alternative Indicator: Jobs-housing balance

Explanation

Effect

Role as a tool feature

The jobs-housing balance of the
municipality in which the site is
located can be defined by the
ratio of jobs to housing units.

Indicator:

Explanation

Local employment opportunities
close to residential developments
will encourage the reduction of
aggregate commuting distances
(CERVERO & DUNCAN 2006).
According to BREHENY (1995)
municipalities are balanced where
the ratio of jobs to housing units
lies in the range of 0,75 to 1,5.

Topic: Bike and foot paths

If included in the tool, the jobs-
housing balance would impact on
the modal split situation, with a
more balanced ratio leading to a
higher share of eco-mobility.

The user could choose between
predefined ratio categories.

Connection to bike and foot paths [yes/no]

Effect

Role as a tool feature

A connection to bike and foot
paths means the existence of a
constant user-friendly road and
path network for biking and
walking in  the residential
environment.

User-friendly and diversified paths
for biking and walking do have a
positive impact on the creation of
a traffic-saving and  car-
independent residential
environment (MITTER 2011).

Topic: Bike and foot paths

The user must fill in if there is a
connection to bike and foot paths
next to the project site.
In connection with the indicator
Attractiveness for biking and
walking it influences the modal
split shares of bike and foot.

Indicator: Attractiveness for biking and walking [high/medium/low]

Explanation

Effect

Role as a tool feature

Here the overall attractiveness of
the municipality, in which the
project site is located, regarding
biking and walking (flat/hilly
terrain, availability of bike lanes,
bike stores, bike racks, foot paths
etc.) has to be described.

The share of ways covered by
foot and also the acceptance of
longer walking distances is
influenced by the attractiveness of
the environment (SEYRINGER
2009). Its the same like above
concerning the impact on traffic-
saving and car independence.

The user has to evaluate the

attractiveness for biking and
walking within the municipality of
the project site by choosing an
appropriate category: high,
medium, low. In connection with
the indicator Connection to bike
and foot paths it influences the
modal split shares of bike and
foot.

Table 2: Indicators on connectivity and transport

2.2.3.3.

Municipality and settlement characteristics

Module 3 of the tool deals with some basic data of the municipality and the settlement of the individual
project, like the form of the settlement, the type of land use there, the settlement density of the
municipality etc. Therefore the user has to know the name of the municipality and has to describe the
settlement by choosing the appropriate category for some indicators.
The indicators included in this module all have a direct influence on the modal split distribution used to
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calculate the mobility costs. The table also contains two alternative indicators shaded in grey. The se
are similar indicators to their preview ones and could replace them if desired.

Topic: Settlement structure

Indicator: Dominating form of settlement [categories]

Explanation

Effect

Role as a tool feature

This indicator shall provide
information about the dominating
form of housing estate in the area
where the project site is located.
In general, a distinction between
single-/  double-/  multi-family
houses, terrace houses, and
apartment blocks etc. can be
made. In this case a rough
distinction is sufficient.

Places that are mainly developed
with one- and two-family houses
tend to have a bigger share of
cars and thus may be
characterised by increased car
use. Besides, the probability of
public  transport  subscription
usually decreases in these areas.
(BUNDESAMT FR
RAUMENTWICKLUNG 2006).

Topic: Settlement structure

The user has to choose one of
the predefined categories:

- single-/ double-family houses
- apartment blocks

Depending on the user input, the
modal split shares are altered
towards more eco-mobility or
more private transport.

Indicator: Type of land use [categories]

Explanation

Effect

Role as a tool feature

Land use refers to the
designation contained within the
binding land-use plan for the
respective area. According to this
designation, only a certain type
and degree of building and land
use is allowed in the area, e. g.
residential, mixed, commercial,
industrial, etc.

Depending on what land use is
determined for the area under
investigation, the modal split
distribution is affected: In general,
the share of travels by foot and by
bike grows with an increasing mix
of different land uses (SCHAD et
al. 2007, LEE & MOUDEN 2004).
It can be assumed that this is
because more facilities and more
workplaces can be reached within
short distances.

Topic: Settlement structure

Two predefined options are
available from which the user can
choose:

- residential only
- residential and commercial

The chosen type of land use
affects the modal split by an
increase or decrease of certain
shares.

Indicator: (Re)densification - gap closure [yes/no]

Effect

Role as a tool feature

Explanation

The project site closes a gap in
case it is located in between two
(or more) sites that are already
developed or it is at least directly
connecting to an  existing
settlement.

A gap closure is assumed to have

a positive effect on the settlement
density of an area. Thus, as it
was mentioned before, this
influences the modal split
situation. Besides, a gap closure
may have a better connection to
existing transportation
infrastructure.

Topic: Municipality characteristics

In this respect, the user has only
two options to choose from,
namely yes and no. Based on
the input, a gap closure results in
a higher share of public transport
as well as foot and bike travel,
whereas no gap closure leads to
an opposite effect.

Indicator: Settlement density [inhabitants/ha]

Effect

Role as a tool feature

Explanation

The settlement density of the
respective municipality (in which
the site is located) is defined as
the number of inhabitants per
hectare residential building land.

The higher the settlement density

of a municipality, the higher the
amount of ways being covered by
foot, bike or public transport
(SCHAD et al. 2007). Also, more
public  transport  subscriptions

By specifying the name of the
municipality in which the project is
located, this indicator will be
prefilled automatically, based on
calculations of statistical and
governmental data from 2010.
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tend to be in denser municipalities
(BUNDESAMT FR RAUMENT-
WICKLUNG 2006). Municipalities
with low settlement densities are
generally characterized by higher
car demand/ use as well as an
increased mileage per day
(SCHAD et al. 2007).

The suggested value can be
changed by the user.

In the tool, the settlement density
solely impacts on the modal split
situation, with an increased
density leading to a higher share
of eco-mobility.

Alternative Indicator: Settlement size [inhabitants]

Effect

Role as a tool feature

Explanation

The size of the settlement in
which the site is located can be
defined by the number of
inhabitants within a distinct radius
or within a connected settlement
area.

Larger urban settlements are
associated with lower travel
distances and transport energy
consumption (GORDON et al.
1991). The most energy efficient
settlement in terms of transport
has a size of 25-100.000 or
250.000 + inhabitants
(BANISTER 1997).

If included in the tool, the
settlement size would impact on
the modal split situation, with an
increased number of inhabitants
leading to a higher share of eco-
mobility.

The user could choose between
predefined guantitative
categories.

Topic: Municipality characteristics

Indicator: Centrality rank [category number or letter]

Effect

Role as a tool feature

Explanation

centrality of each municipality/
town is described by different
numbers and letters (9-1, A*-C).
The highest category of centrality
is 9, the lowest is C. Central
locations are defined by their
supply function, i. e. the number of
representative services and
facilites located there (AINZ
2001). A more general approach
is achieved by forming qualitative
categories (high/medium/low)
based on this classification.

In the province of Salzburg, the

Spatial structures affect the modal
split distribution: The lower the
centrality level of a municipality,
the higher the proportion of
motorised individual traffic. In
contrast, a higher centrality level
supports the supply and the use
of public transport as well as
travels by foot and bike (MITTER
2011).

Topic: Municipality characteristics

Once the user determines the
municipality in which the project is
located, this indicator will be
prefilled automatically. The
suggested value can be changed
by the user.

In regard to the calculations, the
indicator influences the modal
split distribution by increasing the
share of eco-mobility in
municipalites  with a  high
centrality rank.

Indicator: Average out-commuting distance [km]

Explanation

Effect

Role as a tool feature

The average commuting distance
of a municipality is calculated by
dividing the sum of all out-
commuting km of a municipality s
population by its number of daily
out-commuters. In the case of
Salzburg the data is derived from
the commuter s statistics of 2010
(STATISTIK AUSTRIA), the
census of 2001 (STATISTIK
AUSTRIA 2004) and a distance-
and travel time matrix from the
provincial government of Salzburg.

The distances to work represent a
very significant proportion of all
ways covered per day (HERRY
2005). The higher these distances
are, the more probable is the use
of public transport or individual
motorised transport and the less
ways to work are covered by foot
or by bike.

This indicator is automatically
prefiled as soon as the user
specifies the municipality of the
pilot site, but the user has the
possibility to change it manually.

Together with the input Distance
to the next working centre within
the municipality this value is used
to calculate the distance to work
of a future inhabitant of the
project site. This is used for
calculating the daily covered
distance per household and day
but also the modal split
distribution is influenced.
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Indicator: Share of out-commuters [%]

Explanation

The share of out-commuters
shows how many working
residents of a municipality are
commuting out of their municipality
in comparison to the residents
working within the same
municipality. For Salzburg the data
is derived from the commuters

statistics of 2010 (STATISTIK

Effect

The distances to work represent a
very significant proportion of all
ways covered per day (HERRY
2005). The higher  these
distances, the more probable the
use of public transport or
individual motorised transport and
the less ways to work are covered
by foot or by bike.

Role as a tool feature

This indicator is automatically
prefiled as soon as the user
specifies the municipality of the
pilot site, but the user has the
possibility to change it manually.

The percentage is used as weight
for calculating the distance to
work of a future inhabitant of the
project site (based on the
Distance to the next working

AUSTRIA). centre within the municipality and
the  Average out-commuting
distance).

Table 3: Indicators on settlement and municipality characteristics

2.3. Calculating mobility costs

As already mentioned at the beginning of this framework, planners shall use this tool to get an
estimation of expected values on different mobility costs which can help comparing different areas and
deciding about a new settlement project. The chosen mobility costs , which form the result of the tool,
are the covered distance per household and year, the share of it covered by car, and the expected
CO, emissions caused by the individual motorised transport. The expected modal split distribution is
an important intermediate result. This chapter informs about the calculation of the different results;
how they are visualised is presented in chapter 3.2. Figure 3 gives a rough overview of how the
calculation process is organised.

(REGIONAL MODAL sPLIT |

N\ [MODAL SPLIT expected ]

for the project site

GDICATORS on:
Social infrastructure
Local food supply

Leisure time & recreation COVERED DISTANCE

Proximity to centres BY CAR / household / CO, EMISSION caused
Public transport year expected for the by car ex_pected for the
Bike & foot paths project site project site

Settlement structure COVERED DISTANCE /
Municipality characteristics household / year expected
;/ for the project site

NUMBER OF WAYS to the
different destinations

J/

Figure 3: Overview of the background calculation process

The results are calculated by using the three main inputs Indicators (all the information the user fills in
or is prefilled in the tool), Regional Modal Split and Number of ways to different destinations. Each
step is demonstrated by a green numbered arrow and can be explained as follows: (1) On the basis of
a regional modal split and the information of the indicators a modal split expected for the project site is
derived. (2) Contemporary the covered distance per household and year which can be expected for
the pilot site is calculated by multiplying the number of ways to the different destinations by the user s
information of all the indicators dealing with proximity, e.g. the distance to the next kindergarten, and
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by summing it up for one year. (3) The calculated modal split and the covered distance per household
and year build the basis for estimating the distance per household and year which is covered by car.
(4) The CO, emission caused by car is derived by multiplying the covered distance by car by an
average value for the CO, emission per km.

2.3.1. Covered distance per household and year

The basic formula for calculating the mobility costs within the tool (covered distance, covered distance
by car, CO, emission) is presented in the green box below. It shows the calculation of the daily
covered distance to a distinct infrastructure facility, like to the next local/regional centre. Therefore the
number of ways per day and average household to the facility, which is predefined (see Table 4), is
multiplied by the mean distance to the facility, which comes from the users input (e.g. the user defines
the distance as <500m then the value used for the calculation is 250m).

Covered distance/day/hh to a local/regional centre =

Number of ways/day/hh to a centre (predefined, 1.4 ways) *
Mean distance to the centre (user input, e.g. <500m  250m)

This step is done for every facility included in the tool and the results differentiated by weekdays and
weekend or feast days are added up for one year. It is assumed that there are 250 weekdays and 115
weekend or feast days per year. What results is already one of the main outcomes of the tool: the
expected covered distance per average household and year for a given project site.

For calculating the expected distance to work for a given project site the average out-commuting
distance of the municipality is used in addition to the user s input on the distance to the next working
centre. Out of these two values a weighted mean is computed. The weight results from the share of
out-commuters of the municipality (e.g. 75:25). By multiplying the result with the number of ways to
work (see Table 4) the daily covered distance to work is calculated.

2.3.2. Expected Modal split distribution

Another result, which is important for calculating the distances that are covered by car is the expected
modal split for the given project site. In order to derive it, the general modal split for the whole region is
used and recalculated according to the user s inputs. In detail, every indicator, which has an impact on
the modal split, is given different factors for the different input possibilities (e.g. dominating form of the
settlement: apartment blocks/single- and double family houses). Then the basic modal split distribution
is multiplied by the appropriate factors and a range of new distributions results. Out of these
distributions the new modal split for the given project site is derived by calculating a mean (only one
average modal split for all the Local Infrastructure Indicators is used; Public transport Indicators modal
split is weighted with a factor of 3).

2.3.3. Covered distance per household and day by car and CO, emission

On the basis of the covered distance per year and the expected modal split for the project site the
yearly covered distance by car and the resulting CO, emission is computed. Therefore an average
CO, emission of 167 g/km is used. This is an average value for the CO, emission per km of a
conventional car in Austria (E-CONNECTED 2009).
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3. Tool implementation

Based on this concept the tool was developed. As a first practical step, it was implemented for the pilot
site of Salzburg. By shortly describing the pilot site and the data collection for this step, you get an
overview on how the implementation could be done for other pilot sites. Chapter 3.2. presents the
current version of the tool, which is excel-based by now, but will be web based in the future. Although
this version is adapted to the pilot site of Salzburg, the general version will look the same except for
some more fields will be input fields for the user instead of prefilled fields.

3.1. Implementation for the pilot site of Salzburg

The pilot site of Salzburg is located in the north of the Province of Salzburg. It is called “Flachgau” and
it comprises the district of Salzburg-Umgebung.

There are 38 municipalities within the pilot region of Flachgau, including the capital of the Province of
Salzburg — Salzburg city. It is important to know that this tool is developed for the whole pilot site
except the city of Salzburg, because it is too different from the other municipalities and including it into
the assessment would require too much generalisation of the tool and its indicators.
The next illustration gives an overview of the pilot site, for which the tool is developed, for further
information on the region and its municipalities please consider the first part of the MOR€CO planner’s
tool, called Regional Analysis.

Figure 4: Overview of the pilot site for the settlement assessment tool
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