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Introduction

The current KOSIS Association Urban Audit brochure bears the
title AQuality oSubulbanfAeasé nan d ei
continuation of the long-term focus on the utilisation of
comparative urban data. While the last brochure focused on
measuring the quality of life, the primary emphasis of this brochure
Is to compile existing data for cities and their suburban areas and
to assess alternative sources of data.

The first chapter is dedicated to the newly developed spatial level
of suburban areas, which is calculated from the difference
between the functional urban areas (FUAs) that were already
included in the data collection and the Urban Audit cities. As
requested by city representatives at various events during the last

<Urban

Auclit

year, it begins with an introductonof Eur ost at 6s definition

Audit cities and FUAs. Next, the technical calculation and the
provision of data for Germany is explained. Finally, two articles
discuss the evaluation of data: First, example indicators for the
quality of life in German cities and their suburban areas are
analysed. Second, the housing, household, and population
structure of core Swiss cities and their commuting zones are
compared with one another and with the rest of Europe.

The second chapter discusses the compilation of new sources of
data and provides an overview of possible uses for the data.
Whether geo-data from alternative sources can be used for the

variabl e ALenwamk oif n clkigdumentteing s o

tested. Until now, data for this variable was supplied by the cities
themselves. The first results have encouraged additional
evaluations and are most certainly relevant, including for people
interested in fields other than the Urban Audit collection of city
data.

Overall, the urban dimension appears to be increasingly important.
This is reflected, for example, in the Eurostat annual work
programme and a renewed call for funding proposals for
subnational statistics. As the managing office of the KOSIS
Association Urban Audit, the city of Mannheim is again closely
cooperating with the statistical office of Eurostat to submit an
application for funding for the coming funding period in 2018/2019.
The funds were fully approved, so that we can look forward to a
continued contribution to the European collection of urban data.

During the current funding period, we have been working
intensively on compiling and providing data for suburban areas. In

Introduction y 5
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these times of a rapidly increasing production of data, the focus of

the next funding period will, once again, most certainly be on
establishing new sources of datait hi s year 6s brochure
of open data will be a preview in this respect.

I hope you will enjoy reading this Urban Audit brochure!

—

L C )
C. DcAunols

Dr Ellen Schneider
City of Mannheim

Director, Municipal Statistics
Office

Mannheim, 10 November 2017
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| A focus on spatial levels i the Urban Audit
suburban areas

The KOSIS Association Urban Audit collects data not only for 127
German cities but also for 96 functional urban areas (FUAS).
The latter comprise a combination of cities and suburban areas
that share commuting patterns. A direct comparison with suburban
areas is also extremely interesting for cities. For this reason, the
managing office of the KOSIS Association Urban Audit compiled
data for the suburban areas, which was calculated from the
difference between the FUAs that were already part of the data
collection and the Urban Audit cities.

In order to make it easier for cities to use this new data, the
Eurostat definition of Urban Audit cities and FUAs will be
presented in the first article of this chapter. This definition focuses
on the degree of urbanisation, which is the basis for defining the
city limits, and the commuting patterns, which define the suburban
areas.

The second section demonstrates how city values can be
subtracted from the FUA data that was previously provided for
Germany in order to calculate values for the suburban areas of
German cities. In addition to the technical aspect of calculating
and providing data and adapting and integrating geometries, the
illustration of this data for suburban areas is addressed in the
Structural Data Atlas.

These articles, which are somewhat technical and methodical in
nature, are followed by two practical texts. First, Christina
Neuhaus uses objective indicators to compare the quality of life in
German cities and their suburban areas.

Finally, Anna-Katharina Lautenschitz analyses the housing,
household and population structures in the Swiss core cities and
their commuting zones. To do so, she also makes European
comparisons.

| A focus on spatial levels i the Urban Audit suburban
areas
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1. Definition of an Urban Audit City and its Functional Urban
Area according to the degree of urbanization?

by Alexandra Ddérzenbach and Tobias Link

The degree of urbanisation as the basis for a harmonised
definition of cities

Urban and rural areas are two central concepts widely used in
politics, research and in international organisations such as the
United Nations or the EU. However, for a very long time there
were no uniform definitions for these concepts and whenever
transnational data were published, country-specific definitions
were always the basis, which opposed the desire for
comparability.

A first approach to the standardisation of territorial schemes based
on the degree of urbanisation dates back to 1991. It
distinguishes between densely, intermediate and thinly populated
areas on the basis of the respective population size or density in
local administrative units level 2 (LAU2), which in Germany
correspond to the municipalities and unincorporated areas. As the
size of LAUZ2s varies considerably between countries, this affects
comparability between countries with large and such with small
LAUZs. As a result, the original threshold of urbanisation had to be
set at a fairly low 500 inhabitants per km? (and at least 50,000
inhabitants) in order for cities in large LAU2s to still receive the
status of densely populated. For countries with smaller LAUZ2s, this
meant that too many fell into the "densely populated” category.

To avoid this kind of bias, a way had to be found to look at the
population distribution within the LAU2s using smaller spatial units
of equal size. The use of a population grid with a resolution of
one km? should solve this problem. At EU level, a population grid
covering all member states was established. On the one hand,
data from individual member states that had already established
such a population grid on the basis of local population registers or
other detailed sources could be used (bottom-up method). On the
other hand, for countries without a population grid using the
bottom-up method, a disaggregation grid could be created (top-
down method), which assigns population data at LAUZ2 level to the

! This article is based on information from publications of the European
Commission (Working Papers WP 01/2014, Lewis Dijkstra und Hugo Poelman:

AA har moni sed definition of cities and rur al ar ea:
ur bani sationhf) and Eurostat (Met hodol ogi cal manual
edition)

| A focus on spatial levels i the Urban Audit suburban
areas
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individual one km? grid cells according to land use and land cover
information, e.g. from satellite images.

The degree of urbanisation newly defined in 2010/11 on the basis
of the population grid retains the three previous classifications for
LAU2 areas, but the criteria applied are changing: In densely
populated areas (cities) at least 50% of the population must live in
urban centres (also called high-density clusters). This is
explained in more detail in the following section. In areas with an
intermediate population density, less than 50% of the population
live in rural grid cells (less than 300 inhabitants per km?) and less
than 50% of the population in urban centres. Thinly populated
areas are characterised by the fact that more than 50% of the
population live in rural grid cells.

The Urban Audit City

The procedure for identifying an Urban Audit City will be discussed
in more detail in the following. The foundation for this is the new
degree of urbanisation on the basis of the population grid as
described in the previous section.

. 2 Urban centre (cluster of high-density cells with Gommune > 50 % of its population Urban Audt city
I o et 1500 st o) [ o o ot oonen oo I oo .
Municipalities

Source: Methodological manual on city statistics, 2017 edition, eurostat

In a first step, all grid cells with a population density of at least
1,500 inhabitants per km? (high-density cells) are selected (see
first figure in the graphic).

Then all adjacent high-density cells are clustered and gaps are
filled. A gap is closed according to the majority rule, i.e. if at least
five of the eight adjacent cells are high-density cells, the gap is
added to the cluster. If the resulting cluster has at least 50,000
inhabitants, it is retained as an urban centre (also called high-
density cluster), otherwise it is "dropped”, since by definition it
cannot lead to the identification of an Urban Audit City (see
second figure in the graphic).

Subsequently, all municipalities (LAU2s) where at least half of the
population lives in the urban centre are identified. These are

| A focus on spatial levels i the Urban Audit suburban
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L)
candidates to become part of the city (see third figure in the
graphic).

Finally, the following criteria must be met for the city area
determined in this way: There is a link to a political (administrative)
level, at least 50% of the total urban population live in an urban
centre and at least 75% of the population of the urban centre live
in the city. In most cases, this last step is not necessary, since the
city usually consists of a municipality which as an administrative
unit completely encloses the urban centre and the great majority of
the city dwellers live in this urban centre.

The Functional Urban Area

The degree of urbanisation plays only an indirect role in
determining a Functional Urban Area (FUA). The focus is on the
economic interdependency of a city with its suburban areas in the
form of commuters. A functional urban area consists of the city
area and the corresponding commuting zone.

- Commine wit > 15 % o 1 employed population [ Lorger whan zone

commuting o the city
Commune Added enclave
2 Reroved exclave

Source: Methodological manual on city statistics, 2017 edition, eurostat

In order to identify a commuting zone, the first step is to
investigate whether cities themselves are linked to each other via
commuting patterns: If 15% of the employed population of one city
works in another city, these cities are treated as connected cities.
This means that the first city is considered part of the Functional
Urban Area of the second city and therefore does not have its own
FUA. Such linked cities are treated as a single city, i.e. commuter
flows to the two cities are considered together. In Germany, for
example, Mannheim and Ludwigshafen are such cases, where
Ludwigshafen is part of the Mannheim FUA and a joint FUA is
defined. A special case are some cities in the Ruhr area, which
are closely linked via commuting networks due to their spatial
concentration and form a large FUA in the Urban Audit.

| A focus on spatial levels i the Urban Audit suburban
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Alexandra
Dorzenbach is the
national coordinator of
the Urban Audit Project
for Germany
(urbanaudit@mannheim
.de).

Tobias Link is the
contact person for the
data collection of the
KOSIS Association
Urban Audit (tobias.link
@mannheim.de).

i)
In a second step, all surrounding municipalities are selected in
which at least 15% of the employed residential population works in
the (linked) city (see second figure in the graphic).

Finally, those municipalities that were not selected in the second
step but are completely surrounded by FUA affiliated
municipalities will be included in the selection. Selected
municipalities that are isolated and do not border other selected
communities are excluded from the selection (see third figure in
the graphic).

If a municipality fulfils the selection criterion for two different, not
connected cities, then it should be allocated to the FUA of the city
for which the percentage of commuters is higher.

| A focus on spatial levels i the Urban Audit suburban
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2. Urban Audit data for suburban areas i from compilation to
visualisation

by Alexandra Dérzenbach and Tobias Link

Data for suburban areas 1 calculation and provision

The Urban Audit suburban areas do not represent new areas but
rather a newly developed spatial level: they are calculated from
the difference between the functional urban areas (FUASs)? in the
data collection and the Urban Audit cities®. While the previous
data provided for the FUAs included the city values, these values
are subtracted from the corresponding FUA data to calculate the
values for suburban areas.

This difference cannot be calculated for Urban Audit cities whose
area is per definition identical to that of their functional urban area.
This is the case for 11 cities*. Some cities also belong to the same
functional urban area. In these cases, the value for the suburban
area was calculated separately for each city. As a result, the FUA
Ludwigshafen/Mannheim consists of six additional districts as well
as the administratively independent cities of Ludwigshafen and
Mannheim. The value for the suburban area of Mannheim, for
example, was calculated from these six districts plus the value for
Ludwigshafen. Analogously, the value for the suburban area of
Ludwigshafen was calculated from these six districts plus the
value for Mannheim. The same approach was taken for the FUA
Braunschweig-Salzgitter-Wolfsburg.

When calculating data for suburban areas for a comparison of
cities and suburban areas, the Ruhr posed a unique problem,
which was difficult to resolve: the Ruhr FUA consists of 15 districts
(eleven cities and four administrative districts). Calculating values
for the suburban areas of the 14 Urban Audit cities in this region
using the method described above did not appear to be practical,
although principally possible.

2 For more information on the Urban Audit functional urban areas, see
http://www.staedtestatistik.de/1156.htmI?&F=1%2520.

8 For more information on the Urban Audit cities, see
http://www.staedtestatistik.de/1157.htmI?&K=&F=1.

4 For the cities of Bielefeld, Brandenburg an der Havel, Chemnitz, Dessau-
RoRlau, Frankfurt (Oder), Krefeld, Monchengladbach, Neumdnster,
Remscheid, Solingen, and Wuppertal, the urban area is identical with the
functional urban area. As a result, there is no Urban Audit suburban area.

| A focus on spatial levels i the Urban Audit suburban 1
areas 7
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4
J
Hamm (DE514C)

Recklinghausen (DE525C) +

Bottrop (DE528C)
Gelsenkirchen (DE503C)
Herne (DE515C)

Oberhausen (DE509C)
Dortmund (DE010C)

Bochum (DE015C)
’: Moers (DE023¢)urg (DE501C) Essen (DE006C)
+ Witten (DE543C)
Miilheim a.d.Ruhr (DE022C)
Iserlohn (DE045C)

Krefeld (DE508C) Hagen (DE511C)

Wuppertal (DE546C)

Diisseldorf (DE011C)

After deducting the exceptions mentioned above from the original
96 cities for which an Urban Audit functional urban area was
defined, 87 cities remain for which values for the suburban areas
were calculated.

There are additional limitations for different territorial units
regarding the availability of data for the variables from the
catalogue of characteristics. For example, no data exists on the
FUA level for some variables, e.g. for the characteristics provided
directly by the cities themselves. However, other data sources also
do not make it possible to obtain values for all of the desired
spatial sizes. Furthermore, some of the variables in the data
collection are not listed as absolute figures and were instead
calculated as a reference dimension. This applies in particular to
characteristics that were calculated using data from the micro-
census or the Federal Employment Agency. Variables calculated
in this fashion cannot be used to create data for suburban areas i
these areas would have had to be taken into consideration as an
additional spatial size before the variables were calculated. It is
therefore important to observe that it is currently not possible to
calculate values for suburban areas for every characteristic in the
catalogue.

Discussing these limitations with our partners and finding solutions
for them will be a task that will continue on into the future. Despite
these current limitations, data for suburban areas will be gradually
published on the information systems of the German Urban Audit.
In addition to this information portal, whose basic structure must
be adapted to include data for suburban areas, initial data for
suburban areas is available from other data services. This will be
discussed further in this brochure.

| A focus on spatial levels i the Urban Audit suburban
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it
Suburban geometries i adaptation and integration
In order to visualise comparisons between cities and suburban
areas in the Structural Data Atlas, the corresponding geometries
must be prepared and integrated. Data from the cities and
functional urban areas served as the basis to achieve this. For
both of these levels, geometries already exist, which have been in
use for some time in the Structural Data Atlas. These geometries
are based on the corresponding data for the municipalities and
districts of the Federal Agency for Cartography and Geodesy
(BKG)® and can be downloaded for free on their website. For the
urban level, the 125 Urban Audit cities were taken from the
municipality shapefile (VG250 _GEM.shp). The district shapefile
(VG250_KRS.shp) was used for the functional urban areas. The
required districts were removed and some were spatially
consolidated with the functional areas. A Eurostat code was then
assigned to each area. Finally, the shapefiles were converted to
the coordinate system required for use in the Structural Data Atlas.
For the new city/suburban area geometry, the shapefiles were
combined with one another, thereby essentially punching the
urban area out of the functional urban area. For a clearer
identification, the suburban areas were also assigned codes based
on the naming system used for the existing areas.

Iwanges

Source: Urban Audit, Structural Data Atlas
As opposed to calculating values for the suburban areas, which
was only partially possible in the exceptions mentioned above, it
was necessary to determine to which city the suburban areas
would be spatially assigned when establishing the geometry for
the FUAs Ludwigshafen-Mannheim and Braunschweig-Salzgitter-
Wolfsburg. This decision was based on the number of inhabitants
and a suburban area was created for Mannheim and

5 Website of the BKG: www.bkg.bund.de/DE/Home/home.html.

| A focus on spatial levels i the Urban Audit suburban
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i)
Braunschweig. As was the case when calculating the data, this
approach did not seem appropriate for creating a city/suburban
area geometry for the FUA Ruhr. For this reason, it is not included
in the geometry. The new city/suburban area shapefile® therefore
contains 84 cities and their suburban areas. This shapefile was
then used for visualisation in the Structural Data Atlas (cf. next
chapter) and the current cartographic representation in this
brochure (cf. chapter 3 of this section).

Data visualisation in the Structural Data Atlas

Popu When opened, the Structural Data Atlas’ defaults to the city

| level. Users can switch to the level for the comparison of cities and
— suburban areas ( isur r oty dlicking o iLevel so. Th
Fevel (unctional urban displays all of the areas, i.e. both cities and their suburban areas,
on the map, in the table, and in the bar chart.

SCDHevel (sub-city districts)
T In the basic configuration, the dynamic report compares all

\__comparison _J elements with one other and colours them in the bar chart

_ accordingly. The classification can be changed depending on how
Users can switch th ish ¢ . the dat il instead of
between the four spatial e user WIS- gs o view the data (e.g. | quantiles instead o
level s usi ng tstandard deviation). Users can also customise the colour scheme
button. and change the represented indicator by clickingonfi Dat a o .

. By clicking on AFiltero, users can,

units for one or more states. Alternatively, they can select only the
suburban areas. The filter options can also be combined with one
another i for example, users can easily select all of the Bavarian
suburban areas. I n the defawilaoeanca, as
Stadt only the selected districts are compared with one another. The
selected filter is displayed in the title bar above the map. In
addition to these filtering options, users can also make their own
selections: to do so, they must click on the desired elements one
after the other while holding down the control key and finally select
AFil tero. By clicking on AFiltero
selection.

by federal state

by city / surrounding

Umland

(

Data visualisation in the City Suburban Area Atlas
Since 2017, there has been a new project specifically for
comparing cities and suburban areas, the Urban Audit City

6 These, like all of the geometries used for this project i with the exception of
the Urban Audit sub-city districts (SCDs) T are available upon request
(please enquire at urbanaudit@mannheim.de).

7 Urban Audit Structural Data Atlas:
http://apps.mannheim.de/urbanaudit/structuraldataatlas/

| A focus on spatial levels i the Urban Audit suburban
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Suburban Area Atlas®. On its homepage, the atlas displays both
levels separately. Users can choose between a bar chart and a
map view.

oD T I

) N S— —:m—-am_

‘Spatial unit Poputation den: sly(nw residon

» Aachen 1529 °

Aschaftendurg 1104

par
20 M courpasiuns

0

(EN51011) (2015)

Poputation density (total resident
Pop. per squar nummuswu

Surrounding areas: Population density (tota resident pop. per square km) _ﬂ— —n_-am_

20 M onerspaaums

:
D i | i e R

©2017 KOSIS-Gemeinschal Urban Audit

Source: Urban Audit, City Suburban Area Atlas

Funded by the European Commission

Several indicators can currently be selected. For example, this
illustration displays population density. At first glance, it is easy to
recognise that population density is much higher in the cities (top
bar chart) t han in
table, the average for cities, the average for suburban areas, and
the value for Germany, which is displayed in a horizontal line, can
also be selected. The colour of the elements is based on the
average and the standard deviation, similar to the default setting of
the Structural Data Atlas. The cities are compared with one
another in the top figure, and the suburban areas in the bottom. As
in the Structural Data Atlas, the classification can be changed and
thus adapted for the user's own evaluation.

8 Urban Audit City Suburban Area Atlas:
http://apps.mannheim.de/urbanaudit/citysurroundingatlas/

| A focus on spatial levels i the Urban Audit suburban
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3. Comparisons between cities and suburban areas using
German Urban Audit data

by Christina Neuhaus

Comparisons The focus of this article is on comparing objective indicators for the
between cities and quality of life in German cities with their suburban areas using the
suburban areas Urban Audit structural database. This juxtaposition allows cities to

analyse their relationship and interdependency with their suburban

areas as well as enabling a national comparison between cities.

Using a uniform definition for suburban areas and a systematic

method for calculating data for these areas provides a common

basis for cities to compare their relationship to their suburban

areas with that of other cities (cf. discussion in the previous
chapter) . The indicattoirosn foyfouft dir eriag
Aunempl oyment rateo, Aproportion 0
detached and semi-d et ac hed houseso and Apr o
popul ation with higher professional
illustrate this point.

Youth ratio
The youth ratio compares the population under 20 with the
population between the ages of 20 and 64. A value of 30 means
that there are 30 children and adolescents for every 100 people of
working age.

The average youth ratio in the Urban Audit cities for which
corresponding data is available was 27.1 percent. The proportion
of the population under 20 compared with the population between
the ages of 20 and 64 was highest in Iserlohn (32.1%) and
Solingen (32.0%), and lowest in Wirzburg (21.6%) and Greifswald
(21.7%). In almost nine out of ten cases, the average youth ratio in
suburban areas was 30.7 and thus higher than in the
corresponding cities. The suburban areas had an average of just
under four more 20-year-olds for every one hundred 20- to 64-
year-olds than the cities. The youth ratio was highest in the
suburban areas of Paderborn, at 35.8 percent, and lowest in the
suburban areas of Cottbus, at 22.7 percent.

The following map shows a significant difference between eastern
and western Germany. Above-average deviations were found
exclusively in the West and almost exclusively in suburban areas i
e.g. the suburban areas of Flensburg, Mlnster, or Reutlingen i
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whereas only average or below-average deviations could be found
in the East.

Youth ratio 2013 in the
Urban Audit cities and
their suburban areas

It is striking that this East-West divide also applied to the

differences between cities and suburban areas. Large differences

were found between the cities and suburban areas of the western

cities, whereas the differences between the cities and suburban

areas are smaller or not at all existent in eastern cities.
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