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1 INTRODUCTION

Planning and developing new residential areaskaaavledge-intensive and challenging undertakinge On
particular challenge is to adequately anticipatih bloe quantitative and qualitative needs and peefses of

the future residents early on in the planning psecét such an early stage it is usually not pdssdoknow
exactly who the future residents will be and therefhardly feasible to take individual housing reeadd
preferences into account. Formulating a comprekiengsion statement that serves as a guidelinghier
development of the new residential area is theeedbutmost importance. Drafting such a statememqaires

the developer to address a number of issues: Whtd dme the future residents? What are their socio-
demographic characteristics? What target groupsildéhoe addressed? What are their housing needs and
preferences? Which conceptual requirements rasuit this for the planning of the future residentiega?

Answering such questions requires an in-depth wtaleding of local and regional housing demand
dynamics. While housing demand statistics provideugh estimate as to how much new construction is
needed to meet the existing demand for housing, téleus very little about who the future residentight

be and what qualitative requirements they havefill this gap, the area developer Bouwfonds Prgpert
Development has developed a model called BPD-MOSA@ model, which builds on a geodemographic
data set, is a tool to assess the potential hoasngand for a specific residential project by idgimg target
groups together with their typical housing needd preferences, and forecasting the probabilityhesé
groups moving in. The findings should help to depeand market the future residential area accortting
the needs and preferences of particular targetpgrand thereby reduce the risk of maldevelopmélfsing
Augsburg Oberhausen as an example, the followipgmpaims to discuss the capabilities and conssrant
the model as a data-driven decision-making sugpottfor planning new residential areas.
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2 METHODOLOGY

The model draws on a comprehensive database maadé pimary and secondary data, which are then
analysed using a sequence of computational opasgatibhe following section will first address the
configuration of the database used in the modelthad proceed with a brief description of the difd
calculation procedures.

2.1 Data preparation

For the model calculation, an extensive databasédé&an compiled from several data sources. Atahe af

this database lies the MOSAIC data set developatidogommercial data privider EXPERIAN, which holds
geodemographic information on more than 42 milllwuseholds in Germany. To ensure data privacy,
EXPERIAN's data has been aggregated at a buildiugl.l This guarantees that information cannot be
attributed to an individual household. Using geodgraphic information such as age, household size,
income, education, consumer behaviour, as welleaglential location and building type, the aggredat
households are clustered into milieu groups oflamgeodemographic characteristics (EXPERIAN, 2014)
The cluster algorithm used by EXPERIAN classifies households into a total of ten milieu groupsictvh
again are divided into subgroups (Table 1). Altbgetthis allows the assignment of a specific miligoup

to 22 million addresses in Germany.

Based on the geodemographic characteristics diffezent milieu groups, some conclusions can alydae
drawn regarding both, housing needs (household sige, salary) and preferences (inner city, sulsurba
location, rural area). To gain a deeper understandif how the housing needs and preferences differ
between and within the various milieu groups, a&phbne and internet-based household survey was
conducted in cooperation with the market reseaochpany USUMA. Altogether, around 24,000 households
were interviewed throughout Germany. The surveplved questions about the desire to relocate, pezfe
residential location, and the appearance of buikliand their surroundings. To link the survey rsstd

REAL CORP 2020Proceedings/Tagungsband ISBN 978-3-9504173-8-8 (CD), 978-3-9504173-9-5r(p)ri m
15-18 September 2020 — https://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, PetéEILE, Pietro ELISEI,
Clemens BEYER, Judith RYSER, Christa REICHER, CapEhIK



Modelling Milieu-specific Housing Demands for Augsly Oberhausen using BPD-MOSAIC

specific milieu groups, the respondents were atd®d to state their current address. Overall, 70%he
respondents have been assigned to a correspondieg group.

Group Name Group Name
A The Upper Class E2 Low-Income Dwellers in Disadvantaged
Regions
B Established Suburbanites F Traditional Elderly People
C1 Succesful Urbanites G Baby Boomers in Stable Region
Cc2 Young Digital Academics H1 Suburban Families
C3 Urban Middle Class H2 Families in Stable Regions
D1 Metropolitan Workers Milleu H3 Traditional Rural Families
D2 Urban Low-Income Dwellers | Rural Dwellers in Stable Economic Conditions
D3 Low-Skilled Achievers Rural Low-Income Dwellers
El People Affected by Structural Change U Unknown Milieu

Table 1: MOSAIC milieu-groups

Given that the MOSAIC dataset itself only provid@&®rmation on where certain milieu groups livet bot
from which milieus households are relocating, th©3AIC dataset was supplemented by a relocation
dataset provided by EXPERIAN. The data set inclualddress information of origin and destination dor
total of 22 million relocation movements made batw@012 and 2018. As these account for only hadillof
relocation movements within Germany, the data astbeen calibrated using the migration statistidhe
Federal Statistical Office. By joining the miliemdarelocation data set, relocation flows can bdyaed
both in terms of their size and milieu-specific qusition.

2.2 Data analysis

Data analysis is performed using the SPSS statistiftware. In a first step, a target area is @efinpon
which the analysis is performed. This could be,éample, the district in which the future housprgject
will be located. It is important that the targegears chosen in such a way that there is a systiadtural
relationship. However, from a structural perspective target area should neither be too homogensmus
too heterogeneous. For the case presented indpir phe postal code area 86254 is used as a taeget
coverring the southern part of Augsburg OberhauBenthe defined target area, the following prolitids
were then calculated for all of the 22 million hehelds:

* P1: The probability of a household relocating wittlie next year.

* P2: The probability of a household relocating iatoertain property type (new/old building, single-
family house/multi-family house), type of ownersk{jroperty/rent) and residential location (city
centre, urban area, outskirts, periphery).

« P3: The probability of a household relocating te defined target area.

* P4: The probability of a household having a cerfa@ference (facade design, number of parking
spaces, size of apartment, etc.)

While the probabilities P1 and P2 are calculatesigus: binary logistic regression method, P3 and P4
represent empirical values. By summing up the ebgoecalues (P1, P2, P3, P4) for each of the 22amill
households, the results yield information on refiocaflows to the previously defined target aredeT
calculated flows can then be broken down both bgetagroups (milieu, income, age groups, household
sizes) as well as preferred and actually chosesihguypes (single-family house/multi-family housew
buildings/old buildings), allowing the user to draanclusions about the location-specific housingmaied
potential. In other words, using the cumulative eotpd values, the model can be used to calculate th
probability of households living in Munich to rebtte to a multi-family home in Augsburg Oberhausen.

3 RESULTS

For Augsburg Oberhausen (86254) the probabilittesH2 and P3 have been calculated. The resultseof t
MOSAIC model calculation will be presented in tioldwing section.
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3.1 Which target groups live in Oberhausen und which ag¢ moving in?

A look at the milieu structure of Oberhausen (89284ows that with a share of 84.3%, the D1-milieu
accounts for the largest proportion of househdkdg 1). The D1-milieu is generally made up of inias
workers, living in prosperous and industrially doatied conurbations. These households are usuat¢ ma
up of singles or patchwork families living in redtapartments, predominantly in historic inner-tityations

or large-scale housing estates. Households inntilisu group tend to be low-educated and earn niodes
incomes. Furthermore, this milieu group relocagtatively often. The second most common milieu grou
Oberhausen (5.9%) - the Urban Low-Income Dwell®&38)(- shows an equally high relocation frequency.
Similar to the D1-milieu, the D2-milieu is charaised by relatively low incomes and low-levels of
education. Both milieu groups are also very simitaterms of household composition and residential
location. However, a key difference lies in the gratly younger age of the D2-milieu compared to Ba.
examination of the milieu composition of the cityAugsburg as a whole shows that the D1 and DZ2Zemnili
not only plays a dominant role in Oberhausen, huthe city as a whole. At the same time, it becomes
apparent that other milieu groups living in Augshwuch as the milieu of the Urban Middle Class)(@8
Young Digital Academics (D2), or the financially ofubetter-off Successful Urbanites (C1) and Estabtil
Suburbanites (B), are almost absent in the tangst Augsburg Oberhausen. These findings indicate th
Oberhausen (86254) constitutes, at least from -sl@nographic perspective, a relatively segregptat

of Augsburg.
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Fig. 1: Milieu composition of residential and incioig households in Oberhausen and Augsburg.

A look at the milieu groups of the households ratog to Oberhausen reveals that also among tioenimg
households the D1 and D2-milieu plays a key roiéh shares of 42.6% and 8.8% respectively. Howeaer,
influx of other milieu groups can also be observeund 7% of incoming households belong to theddrb
Middle Class (C3), which represents a very broadosiemographic group in terms of age, household, siz
income and educational background. Also Digital ¥gpuAcademics (D2) are relocating to Oberhausen
(7,4%). These are typically students or househpladsuing a rather student-like or alternative tifts
Being a university city, this group plays a relativlarge role in Augsburg as a whole, althougis ibnly
sparsely represented in Oberhausen. On the wholegever, the influx of these milieu groups indicates
tendency towards an increasing diversity withinrtikeu structure of Oberhausen.

3.2 Where do the households moving to Oberhausen conm@im?

The analysis of relocation movements shows thaivdest 2012 and 2018 around 15,228 households
relocated to Augsburg, of which about 10% (1,528)cated to Oberhausen. Around 23% of the relogsitio
to Oberhausen represent internal relocations with@ postal code area 86254 (Fig 2). A further 34%
relocated from other parts of Augsburg. Thus, there of intra-city relocations to Oberhausen an®tmta
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total of 57%. However, this comparatively high podjon is by ho means unusual for a large city like
Augsburg with a population of around 300,000. Tdémutts indicate that Oberhausen as a residentiatitm

is not only of local, but also of regional and evaation-wide significance. 13% of the householdst th
relocated to Oberhausen between 2012 and 2018 &amethe neighbouring counties Augsburg and
Aichach-Friedberg, with the county of Augsburg pfaya key role as a place of origin (10%). Furthemmn
more than a quarter of households originated froumiaipalities located in the rest of Germany, with
southern Germany accounting for a share of 19%. Qite of Munich, on the other hand, plays a rather
minor role as a place of origin (3%).

@ 2012-2018 23% 34% I 10% 3% 19% 8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Oberhausen Augsburg (city)
m Munich (city) Augsburg (county)
Aichach-Friedberg (county) Southern Germany (residuals)

Germany (residuals)
Fig. 2: Origin of households relocating to Oberleaug012-2018).

3.3 What is the regional probability of a household rebcating to Oberhausen?

The results of the calculations P1 (the probabibtya household relocating) and P2 (the probabditya
household relocating to the target area) are ittt in Figure 3. The findings show, that housgdiving

in the target area or in the adjacent postcodesagigaw the highest probability of relocating to Dlaeisen
(86254) within the next year (P>0.05). Householdsnf the remaining areas of Augsburg show a slightly
lower probability (P0.02-0.05). The same applieshtuseholds living in the eastern municipalities of
Augsburg county. By contrast, households from tbanty Aichach-Friedberg are much less likely to
relocate to Oberhausen (P0.005-0.02). Overallrgbelts show that the probability of a householdimgpto
Oberhausen decreases with increasing distance tartipet area.
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Fig. 3: Regional probabilities for a household ratoty to Augsburg Oberhausen.
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3.4 Which housing types are preferred among householdglocating into new residential properties?

The calculation of the cumulative probabilities PP+P3 shows that out of the total of 1,523 housihol
that relocated to Oberhausen between 2012 and 20118, 81 relocated into newly built residential
properties (<3 years). At 54%, small multi-familipuses with three to four units accounted for Hrgdst
share of relocations to new residential properéiesespective 18% moved into one- and two-familyi$es
as well as medium-sized multi-family houses witkefito ten units. On the other hand, only 9% of
households relocated to large multi-family housé&h more than ten units.

Houses (1-2 units) 67%

Small MFH (3-8 units) 1%
Medium MFH (5-10 units) 23|

Large MFH (>10 units) L

2%

Other types

0% 10% 20% 30% 40% 50% 60% 70% 80%

Predicted Actual (@ 2012-2018)

Fig. 4: Actual and predicted relocations to newlylttproperties in Oberhausen by housing type (22028).

A comparison of the empirical values obtained frantual relocation movements (2012-2018) with the
values obtained from the model (which takes intcoaat the milieu-specific housing preferences) a¢s/e
some substantial discrepancies. The model assuma¢s57% of the households moving to Oberhausen
would move into newly built one- and two-family tems, as a result of their milieu-specific housing
preferences. The opposite is expected for smalti+fauhily houses. In this case, the model calcdae
share of only 11%, which turns out to be signifitalower than the 54% of actual relocations to heluwilt
small multi-family houses between 2012 and 2018weéieer, for medium-sizedAE5%) and large multi-
family houses £4=2%) the difference between empirically observed arodelled values turns out to be
considerably smaller.

4 DISCUSSION

The results of the analysis revealed that the tagga Augsburg Oberhausen (86254) representsssicla
working-class district. Furthermore, the analydi®vged that also among the households relocating to
Oberhausen the D1 and D2-milieu plays a prominget However, there are also households from thig A,
and C-milieu relocating to Oberhausen. Due to #ngd proportion of the D-Milieu in Oberhausen atsd i
above-average relocation frequency, it can be asduthat a considerable share of the relocations
movements of this milieu group are attributableénigrnal relocations. The opposite can be assuroed f
households from the A, B and C-milieu. Given thegse milieu groups make up only a small proportibn
the population of Oberhausen, it can be assumedthbarelocations movements of this milieu group ar
mainly attributable to relocations originating fraatside of Oberhausen. The influx of these mijeaups
may result in a greater diversity within Oberhalsenilieu structure. However, the D-Milieu will ¢amly
remain the dominant milieu group in Oberhausen.

Based on the milieu structure of the householdsdivn and relocating to Oberhausen, a strong divera
demand for low- to middle-income housing can becetgd. At the same time, it must be assumed tea th
is an elevated demand for rental apartments saifablsmall to medium-sized households. Despitelthe
milieu's strong preference for rental housing, ghieralso a significant proportion of householdghimi this
milieu group with a desire to own property. Howevier order to serve this target group in the owner-
occupied segment, it is necessary to develop amdafble product suitable for this group. Sinceritially
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well-off milieu groups such as the A, B and Cl-milionly relocate to Oberhausen to a limited extent,
restricted demand for high-priced housing can Ipeeted.

Regarding the question which housing types aregogiaferred among those household relocating iat@ n
residential properties in Oberhausen the model do¢sprovide a clear answer. Partly the resultsvsho
significant discrepancies between the empirical modelled values for relocations to newly built cared
two-family houses as well as small multi-family lses. Despite their expected milieu-specific prafeee
for one and two-family houses, households relogato Oberhausen rather opt for multi-family houses,
particularly for small multi-family houses. Thisigas the question of whether these households would
actually have preferred to relocate into one anaHtamily houses, but instead relocated into muatily
houses as a result of an inadequate supply. Aneti@anation would be that within the respectivdiaui
groups the preference for one and two-family hoisest as high as the survey results and geodepbiyr
characteristics would suggest. Indeed, the higifieprace for one and two-family houses among the D1-
milieu is a phenomenon specific to Bavaria. Unlikether parts of Germany, in Bavaria the D1-miliises
unusually often in one and two-family houses, desgieir predominantly urban living environment.isTh
might be explained by the circumstance that, bexafisheir comparatively low incomes, this milietogp
often settles in suburban areas in order to avwctgh housing costs in the inner-city locatiohBavarian
cities. In the suburbs, the D1 milieu then encounte housing supply consisting mainly of one and-tw
family houses. Due to this peculiarity, it mustrfere be assumed that in a metropolitan locatiah sas
Augsburg the preference of the D1-milieu for onal dawo-family houses must be lower than in the
aforementioned suburban locations. However, inrotdesolve this issue it is necessary to recaléthe
housing preferences of the different milieu groapsording to the varying local conditions.

5 CONCLUSION

As the example of Augsburg Oberhausen shows, BPCSMO provides in-depth insights into local
housing demand structures. Using the MOSAIC milidaseloped by EXPERIAN, the model allows to
identify potenial target groups and draw conclusiatout their housing needs and preferences based o
their geodemographic characteristics. In so ddimg,model goes far beyond the static nature ofrttieu
approach by exposing the relocation movementseofiifierent milieu groups and thus providing imamit
insights into their relocation behaviour. Therebg milieu approach acquires a spatio-temporal dynaBy
combining the milieu and relocation data set wiith findings of a housing preference survey, mitigieal
housing preferences and actually made housing efictan be compared. Using these information, the
different needs and preferences of potential taggetips can be integrated into the planning proaess
early stage. The model thus offers a promosingagmpr to plan and develop residential environmdras t
are in line with the actual housing needs and peefes of their future residents, while at the séime
reducing the risk of maldevelopments. These caitiabiland its localized approach make BPD-MOSAIC a
promising tool for data-driven decision-making whganning new residential areas.

At the same time, however, it is also evident tieglardless of the mathematical method used, faieohs
future housing demands, are subjected to certaisti@nts. This is partly due to the circumstarizg even
the most sophisticated models are unable to reprédse complexity of reality to its full extent. Qime other
hand, quantitative model calculations always baildpast observations and extrapolate the relatipsistnd
developments established for the past into thadutinder certain conditions. Especially when dealiith
complex systems such as housing demand behaviatith the uncertainty factor "human being" with it
spatio-temporal changeable behaviour patterns playsntral role, one must be aware of the capiaisilgnd
boundaries inherent in the predictive power of matatical models. At this point it should thereftre
emphasised that the strength of the model presemtéds paper lies not so much in forecastingratiter in
simulating local housing demand potentials. Impletimg the results of the model calculation one4te-o
into the planning process is neither intended remirdble. Rather, the results should serve as redfdion
for discussing different development scenario frarmich a vision for the development of the future
residential area can be derived. This also illtssréhe main strengths of the model: increasingsparency
and encouraging ideas.

6 REFERENCES

EXPERIAN: The consumer classification solution fonsistent cross-channel marketing. Online: htigai.experian.com/assets/
marketing-services/brochures/mosaic-brochure-octab&4.pdf, 2014 (retrieved on 04.03.2020).

m SHAPING URBAN CHANCE REAL CORP 2020: SHAPING URBAN CHANGE

IF'(')WI'TEZ%'H EEWRSY Livable City Regions for the 21 * Century — Aachen, Germany



