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Abstract

The present article describes the developmentroétnodology and of a software for monitoring quabf life as
well as the implementation and application in thibdh Planning Authority of Dresden. We will discugsality of
life indicators, approaches to modelling and midtigriteria evaluation of the quality of life intigis. Advantages of
the developed method “Modified z-Transformationg axplained. This method is recommended for thetioe
application. A short report about the applicatiémhe developed monitoring system to Dresden vélbbven.
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1. Introduction

Between 1990 and 2005, 12 urban redevelopment amel@sesden had been identified and defined as
assisted areas. These areas are distributed tlomoutie entire municipal area of Dresden. Thisrinst
ment is intended to effectively counteract negatiggelopments in areas of low quality of life. Tetekt
further redevelopment areas with development piatleint the course of time, to pursue existing resev
lopment measures and finally to evaluate finishegjegts, a high scaled monitoring of urban quatity
life is important. By conducting the EU-project jmoving the Quality of Life in Large Urban Distress
Areas” (LUDA) between 2003 and 2006, the Leibnigtitute of Ecological and Regional Development
(IOER) could reach first findings to the investigatof quality of life in urban distressed areas ktiller

et al. 2005). Dresden was one of six Europeanscititending the project. The method developed by LU
DA should be adapted, enhanced and implementeaemific conditions in Dresden. In this context IOER
and the Urban Planning Authority of Dresden devetbp methodology to monitoring the quality of life,
especially for the urban distressed areas and ebmfmwent areas (cf. Miller et al. 2009). The restithe
project ,Monitoring von Problem- und Stadterneugisgebieten (Monitoring of urban distressed and
urban redevelopment areas) will be used to realiemtegrated urban development and renewal menitor
ing as early-warning system in order to identifgtadissed areas as well as evaluate redevelopness. ar
To evaluate urban quality of life, promotion needsl the success of urban development measures, a
small-scale approach is pursued: The statisticatisvaf Dresden represent the basic spatial levéhef
monitoring system. An essential subtask is meagugirality of life which will be described in thexte
section.

2. Measuring quality of lifein Dresden: indicatorsand spatial resolution

Quality of life is a broad term and research tapigarious disciplines, for example sociology, psyio-
gy, medicine, geography, philosophy, spatial andrenmental research (for the following see Mukr
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al. 2005). The variety of different disciplinarydb@rounds of quality of life research reflects ttam-
plexity of this term. Each area of research trieddfine quality of life from it’s point of view ahdevel-
ops new research bases. In general, quality otéfebe defined as sum of the essential elemerithwh
describe living conditions in a society and sulijectvell-being of each individual (cf. Korczak 1995
Pacione 2003, Schafer 2003).

One distinguishes between objective and subjecpinaity of life (Bunge 1975, Korczak 1995, Diener &
Suh 1997, Marans 2003). These two dimensions aeetwined closely for they are strongly related to
each other. Without good objective living condigoan optimal subjective quality of life can hardg
reached. Bad social basic conditions can be pefjtassimilated by individual adjustment. This &led
the satisfaction paradox: Under these conditionsndividual is well although it should not when re-
garded objectively. On the other hand it is alsssfie that good objective living conditions do fresd
to well-being. This is called dissatisfaction paraqKorczak 1995). Objective quality of life canses-
tially be measured by observable indicators (mafrdyn statistical data as well as existing inforimat
and indicator systems). Subjective perceived quafitife can be captured by surveys.

Both objective living conditions and subjectivelgrpeived quality of life are changing in time. Quyabf
life therefore has a time dimension.

Quality of life is a complex idea and has to bekerodown into several thematic dimensions. For shat
dimensions of quality of life are proposed (cf. kg 1). Besides the three pillars of sustainab(ktyvi-
ronmental, economical and social) for urban quatlityife, also urban structure and the supply of-ag
related social infrastructures play a leading riviea further step the dimensions were structunéal $ev-
eral sub-dimensions. Each sub-dimension is desthipendicators.

Population

Environmental Socio-cultural
conditions conditions

Community and
Urban structure institutional
capacity

Economic
conditions

Figure 1
“Diamond” of quality of life (cf. Miller et al. 208)

So mainly statistical data has to be taken intcsicEration to objective reflection of quality ofeli Here
data from existing information and indicator syssesme best suitable. 52 objective indicators wereeg
ated for the six dimensions of quality of life (Eigure 1). This set of indicators consists of asisg and
descriptive indicators. When assessing in the s¢heesmaller or greater the indicator’s value, lib&er
the quality of life, is not reasonable, we refethe indicator as a descriptive indicator. The 2deasing
indicators are called key indicators (cf. Figure 2)
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Objektive indicators of quality of life
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Population Socio-cultural Community and Economic Urban structure Environmental
conditions institutional conditions conditions
capacity
Population structure Household structure Age specific supply of ‘General economic Urbanistic image Soil quality
infrastructure situation

1.Total population

2. Average age

3 Ageindex

4.Share of foreigners
5.Share of households
with children

Population change

6. Population change
7. Number of children
per woman [15-44
'years)

&. Migration balance
9. Change of migration
balance

10. Quotientarrivals /
departures

11. Martality

12. Early mortality

13. Average household
size

14 Share of single-
person households
15.5hare of two-person
households

16.5hare of three-
person households
17.Share of four-and
multi-person households|

Income of households

of benefits for
subsistence income

18.5hare of recipients

Unemployment

20. Change of

unemploymentrate

19. Unemployment rate

Social engagement

21. Municipal turnout

22. Day-care facilities
for children

23. Leisure facilities for
children

24, Leisure facilities for
adolescents

25. Primary schools
26. Community centres
for senior citizens

27. Libraries

28, Cultural institutions
inurban quarters

29. Employment rate
30. Change of
employees

Investments

31. Number of

businesses

32 5ectors:

- Manufacturing
industry

- Construction

- Sale and maintenance

- Hotelsand catering

- Transportand
telecoms

- Bankingand insurance

- Real estate and
housing

- Services

- Other

33. Change of number

of businesses

34. Share of fallow
landsin totalarea

46. Im pervious soil
coverage

Housing quality

Climate

35.Dwelling size

36. Rate of vacant
housing units

37. Change of rate of
vacant housing units
38.Empty state in
multiple dwelling units

Type [ size of buildlings

40, Buildings with 1-2

housing units

41 . Buildings with 3-6

housing units

42 Buildings with 7-12
housing units

43, Buildings with = 12
housing units

Land utilisation

44 Population density

Transport connections

45. Catchmentarea of
local public transport

47. Over-warming

Noise

48 Traffic noize - day
49 Traffic noise - night

Open space

50.5hare of greenand
open spaces

Air pollution atarterial
roads

51.Air pollution-NO;
52.Air pollution-PM10

Subjective indicators of quality of life

v

v

v

v

Socio-cultural

Community and

Urban structure

Environmental

conditions institutional conditions
capacity
Social cohesion Satisfaction with Transportconnection Noise

1. Satisfaction with
neighbourhood

2. Disturbing social
sphere

3. Missing contact
possibilities

Income of households

4. Income of households
5. Equivalised disposable
income

Unemployment

6. Assessmentof current
labour situation

7. Assessment of persona
economic situation

E. Assessment of persona
economic situation in
comparison tothe
previous year

Crime

9. Safetyand protection
from crime

[community and stitutional
capacity

10. Childcare and
education opportunities
for children

11. Schools

12. Children and youth
clubs

13. Opportunitiesfor
senior citizens

14. Cultural opportunities|

15. Supply of local public
ftransport

Urbanistic image

16. Conception and
preservation of buildings
and appearance of the
street

17. Dilapidated land

Housing quality

18. satisfaction with the
dwelling

19. satisfaction with the
environmentof the
dwelling

20._Street noise exposure

Openspace

21, satisfaction with
green and open spaces
22, satisfaction with
[greening in the
residential district

Air pollution

23._Air pollution exposure

Figure 2: Overview of objective and subjective gadors; key indicators stand out in bold type
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The perceived quality of life (subjective indicatpis described by data of the municipal civil syrv
(“Kommunale Biurgerumfrage” - KBU). Altogether 23kgective indicators of KBU can be included (cf.
Figure 2). From that, 19 indicators are assessidgators and can be included in multivariate exalu
tions. A problem is the varying perception of evewynan-being, because all subjective indicatorsacon
subjective opinions on given conditions.

Each modelling needs data in sufficient quantityvai as good quality, namely quantity in number of
indicators and quality in spatial and time resaolntisensitivity and validity of data, as the firsiportant
feature. After the content-related component, thatial and time aspects to examine quality of ilife
Dresden will be explained below.

Spatial resolution is a decisive question from gi@nner’s point of view. Different spatial levels
(blocks, statistical wards, urban quarters, ditgricities, regions etc.) can be used to quantiiglity of
life. Determining of spatial borders is essent@l duantifying indicators. The spatial aspect letainto
consideration by four spatial levels (cf. Figure Bhe lowest level consists of 401 statistical vsairl
Dresden. So the focused high spatial resolutiogivien. These statistical wards can be combined4to 6
urban quarters and 17 districts respectively. Alisgle urban redevelopment areas can be examined be
side these three spatial levels. Here must be gubiotit, that urban redevelopment areas base devéble
of 6874 statistical blocks. But they are not usedhie system because of data protection and clemarne
That's why borders of urban redevelopment areatdre re-determined.

Quality of life in Dres-
den:
Spatial units

Statistical wards

Urban quarters

Districts

Urban redevelopment
areas

Dl’CSan. D Leibniz Institute
of Ecological and

Regional Development

Figure 3: Spatial units and urban redevelopmerasaire Dresden

Time resolution is the next important componenth&f monitoring system. This aspect is considered in
points and periods of time. For the 24 objectivg kelicators data are available from 1999 to 2368,
the 19 subjective key indicators for the years 2@005 and 2007.
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3. Methodsfor multivariate evaluation of quality of life

The single indicators of qualityf life have to be aggregated to an overall indealtow evaluation an
comparison of spatial units regarding their quadityife and identify urban distressed areas. R ¢vd-
uation respectively aggregation use of multivarimethods is necess.. Before aggregation, regress
or factor analyses for indicators have to be cdroigt to eliminate unwanted effects due to possiligt-
ing correlations. Because the Urban Planning Aiitthof Dresden prefers evaluation by original ira-
tors (not byfactors) the factor analyses is waived. Howeveegaession analysis was carried out. In re
one indicator has to be excluded from aggregatidtogether there are 23 objective indicators |eit
aggregation.

To aggregate indicators with differedimensions, data has to be converted intc-dimensional values
previously. For this purpose two methods were reanended: firstly Extreme Value Standardisation
secondly ZFransformation. In case of Extreme Value Standatidis the following formule are used:

. . . . xmax X

The smaller the indicator’s value, the better thality of life: zZ=

Xinax — Xmin
. . . X — Xinin
The greater the indicator’s value, the better thaity of life: zZ=
Xmax — Xmin

Subsequently the standardized values are aggremgaaedoverall index by consideration of the wei

n
I'= Z W, 2
j=1

I ... Overall index with weights Wj >0 ary Wj =1

Because the number of variables is different aibuarpoints of time, the index has to be dividedtoy
number of the applied indicators to guarantee coalyiity between overall indices of difient points of
time. For that reason, the mean of -values has been determined in the developed momteystern
The second method, theTzansformation (cf. Muller et al. 2005) is basedstandardisation of indicat:
values by a normal distributiomith a mean of zero and a standard deviation of ®hen, all -values of
the indicators of one spatial unit were averagetumed as overall inde)

In order to clarify the differences between boththods, the transformed indicators were represen a
boxplot (Figure % It shows for Extreme Value Standardisation dedimpper and lower limits of 1 and
Contrary to the Zransformation there are no fixed lis. In the case of Zransformation the meairl-
ways is zero. In the case of Extreme Value Stamsktidn great variations of the mean, however, ha
be expected. The latter is justified with a patilgh differentiation within the raw data. If thets set
contains outliers, the result is possibly biasethi case of Extreme Value Standardisation. Thisle
mean a wide influence on the overall index andeveduation results for the examined spatial units
contrast to that, outliers only have | influence on the overall index in the case -Transformation. For
this reason, only spatial units with outliers ie ttata reveal dissatisfactory results at aggreg

608

Copyright © Shaker Verlag 2010. ISBN: 978-3-8322-9458-8



5+ = * * oy
’ 9o X8 =
o ¥ %o o
; :
R TAEE
o 8 “g *'
t! 9 ;:: t' o &
; o ' ;gg -
5 z *

T T T T T T T T T T T T T T T T T 1
123 45 6 7 8 9 10111213 1415 16 17 18 19 20 21 22 23

Figure 4:Boxplot for transformed variables (top: Extreme Value Standardisation, botto-
Transformation)

The described differences become clearer by vinglithe results in a spider chart which allows
comparative display of multiimensional aspects of several objects (cf. Figi)reFigure5 shows the
comparison of population indicators at the stai@dtiward Luga and the entire city. In the casexifdine
Value Standardisation the minima are solely comeged at zero. All five maxima are consistently .c
This is the essential advantagfethis method. But the means of the five indicatesry between zero al
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one. In contrast to that the mean of variables ydvis zero in the case of z-Transformation. Besttles
above-mentioned robustness against outliers this lma seen as a further advantage. The clear
disadvantage of z-Transformation is the variatidnnonima and maxima. In the example the z-
Transformation shows a range of maxima between d Xin So it is impossible to limit the value
spectrum by the monitoring system.

Share of
households with
children

1

Mean
s Minimum
Maximum
=ee 741 Luga

migration balance

Quotient arrivals / Population Quotient arrivals /
departures change departures
Number of Numb
children per Change of children per

woman

Share of
households with
children

11,0

Population
change

Change of
migration balance

woman

Figure 5: Presentation of results in a spider cfuartthe left: Extreme Value Standardisation, anright:
z-Transformation)

As shown above both methods have advantages assveisadvantages. The idea was to combine the
benefits of both methods. So the Modified z-Transftion was developed. It limits all z-values in a
similar interval:

[- triple standard variation, + triple standardiation] = [-3,+3].

It must be pointed out, that after z-Transformattendard variatios is one (so 8 = -3). All z-values
less than -3 are determined as -3. Analogous zsalveater than 3 are reduced to 3. At large 008 %te
values lie outside the interval [-3, 3] and haveébéodefined as outliers (see Figure 6). After thatz-
values are converted into points from 0 to 100 eding to the following rules:

e negative triple standard variation corresponds poifts,

» z-value zero corresponds to 50 points,

e positive triple standard variation corresponds@0 foints and

» other z-values are interpolated and projectedtitacorresponding intervals [0,50] and [50,100].

Figure 7 shows an example of spider chart for Mediz-Transformation.
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Figure 6:Frequency and selected quantile of a normal digiah

Population
100

Socio-cultural
conditions

Environmental
conditions

Community and
institutional
capacity

Urban structure

Mean

Minimum

Economic s Maximum

conditions = = 932 Lobtau-Sud (Frankenbergstr.)

Figure7: Spider chart for modified z-Transformation
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4. Application to statistical wards of Dresden

The methods described above were tested and usaalicate statistical wards of Dresden regardir
their quality of life. Base data consists of 23 kadicatas. At first the completeness of data w
checked. 355 of the 401 statistical wards couldnbkided into further investigation. The resultskx-
treme Value Standardisation and mnsformation are to be compared.

After determining the ranges of the : districts by using each aggregation method, thgeatiffereic-
es between both Extreme Value Standardisation -Transformation results were examined. At le
seven statistical wards show no range differen&lesost 22 percent have only little diffences. Visuali-
zation in a chart (cf. Figure 8hows a high correlation between the resultti methods with R = 0.9
The largest differences are located inmid-range.

2 *
S o0 | - ._: L) t. * O- A0 Ranges
E ‘.-. . . » =20 Ranges
. . +
’g L . t " * a2 = >4( Ranges
150 88 e . s
5 . [ D L L -. A >70 Ranges
E e - RO v
n * s * -

= | et . ‘u
£ 100 5 e,
= -~ ¢ ] :’ Ld "

* .'. LS an -

LA - + L] A

L

50 e e ot n
.- ' ': .‘) ‘o e *
- ‘J:“‘.. !
[+] "d. ‘
n 0 nn 150 N 50 3n Inn 40n
Range after z Transformation

Figure 8:Correlation of ranges after Extreme Value Standatihn and -Transformation for statistic:
wards

A further problem concerns the indicator’'s weightgather the way of aggregation. For each dimer
indicators can be aggregated to -indices which are to be aggregated to an overdixn(dimensiol
based aggregation) afterwards. Alternatively adliéators can be aggregated to an overall indexni
step (indicator based aggregation).

Having six dimen®ns each dimension is weighted with 1/6. In casequal indicator's weights withi
one dimension, the five indicators of the dimengiopulation have a weight of 1/30. In comparisani,
sealing as the only indicator of the dimension emmental qulity has a weight of 1/
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Quality of life in Dres-
den:

Aggregation of statisticH
al data

.,

Hension based aggre
gation

Best 40 statistical wardg
Worst 40  statistica
wards

Border of statistical
wards

Border of urban auarte

Dresden. Leibniz Institute
El of Ecological and

Regional Development

Figure 9: Spatial distribution of the best and wds statistical wards by dimension based aggregati
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Best 40 statistical wardg
Worst 40  statistical
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Border of statistical
wards
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Dresden. ‘ | Leibniz Institute
of Ecological and

Regional Development

Figure 10: Spatial distribution of the best and st@l0 statistical wards by indicator based aggregat
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The indicator based aggregation assumes equal tivegghf all 23 key indicators. That means: All ioa
tors have a weight of 1/23. Hence the single dinamsshave the weight produced by the sum of all di-
mension belonging key indicator’s weights.

The calculations of both weighting methods revedhed four of the 10 best statistical wards as sl
four of the 10 worst ones are identical at bothghhg formulations. For a better understanding4f@e
best and 40 worst statistical wards are mappedi(€i§ and Figure 10). For dimension based aggmyati
a concentration of statistical wards assesseddsslaainly found in the city centre. In contrassttistical
wards assessed as better ones are lying outsiditytheentre (Figure 9). It has to be emphasized ¢x-
tremely different qualities of life could be iddied within urban quarters. Hence the monitoringteyn is
able to identify small scaled urban distressedsarea

The indicator based aggregation shows statistieatisvwith bad quality of life mainly on the outskir
(Figure 10). In the city centre in contrast a mog#i good and bad assessed areas can be deteeted. B
cause of different indicator's weighting particlyaim suburban areas large range differences betwee
results of both methods occur. In the city certirerainge differences are low.

Because suburban areas hardly possess subsidiablg false estimations at dimension based aggrega
tion in these areas can be disregarded. Especiitylating almost the same ranges of qualityfefftbr
city centre statistical wards have to be assesssitiyely.

Because of transparency and clarity of assessrtepg generally the dimension based aggregatioricchou
be preferred. This method is also favored by thieadrPlanning Authority of Dresden. In addition the
indicator based aggregation must be tested to eeathe influence of large differences with regarthie
number of indicators per dimension. The Urban RtemAuthority of Dresden plans to bring the number
of one dimension’s indicators in a line with eatheo in future. Dimensions with little indicatorsivbe
completed by additional indicators to have at I¢hstsame number of indicators per dimension fer ex
amination.

5. Conclusions

The generally applicable model to assess urbantyual life supports organizing quality of life re-
searches. Differences of the results as well aaradges and disadvantages of Extreme Value Standard
sation and z-Transformation could be brought ootcdmbine advantages of both methods the Modified
z-Transformation was developed and recommendedafptication. Different methods of aggregation
constitute two possibilities to weigh indicatorfieTmethod developed can be applied at differetusfief
research.
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