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The ecology

mercy, mercy me, things ain't what they used to be, no
where did all the blue skies go

poison is the wind that blows from north and south and east
mercy, mercy me, things ain't what they used to be, no

oil wasted on the ocean and upon our seas, fish full of mercury
mercy, mercy me, things ain't what they used to be, no

radiation under ground and in the sky
animals who live nearby are dying

mercy, mercy me, things ain't what they used to be, no
what about this overcrowded land

how much more abuse from man can she stand
(Marvin Gaye, 1971)

To all those who cared.
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Summary of the monograph

Introduction
The central issue addressed in this monograph is the perceived quality of the

urban residential environment. The importance of urban residential environments as
the  main habitat of people is increasing. Firstly, they provide important means for the
development of various other attributes of life, such as health, family, work, or leisure.
Secondly, a large number of people lives or will live, in the near future, in strongly
urbanized areas. Finally, urban environments provide areas in which people are
confronted with various adverse environmental conditions, such as noise, malodour, air
pollution, external safety risks, crowding, litter, and/or lack of facilities. The (health)
effects o f these conditions on humans are usually called annoyance. Annoyance is a
major topic of concern because of the large number of people affected. For these
reasons, managing the quality of urban residential environments is of vital importance.
A first step toward this is to assess urban environmental quality.

Two types of methods for the assessment of environmental quality may be
dist inguished. In one commonly used method, environmental quality assessments are
based on the measurements of exposure to adverse environmental conditions, such as
s o u nd-pressure levels or odour concentrations. In the second method environmental
quality is assessed by measuring the effects of environmental conditions, rather than on
the  basis of exposure measurements. Effects are, for instance, health effects, economic
effects, or diminished perceived quality. Both types of methods have their advantages
and disadvantages. Methods based on exposure levels are said to be objective.
However, they generally suffer from weak dose-effect relationships. Effect-based
measurements circumvent the problems associated with dose-effect relationships. The
quantification of health effects, economic effects, or perceived environmental quality,
however, is not without difficulties.

In this  monograph an effect-based view on the assessment of environmental
quality is adopted. The effects considered are the general level of residential satisfaction
and the amount of annoyance experienced by residents caused by environmental
conditions.

Theory
The concept of (perceived) environmental quality is elaborated from three

different perspectives. These are, respectively, the policy maker's perspective, a
cognitive-psychological perspective, and an empirical research perspective. 

 From the Dutch policy maker's perspective environmental quality emerges as a
hierarchical multi-attribute concept. According to the Dutch National Environmental
Policy Plan (NEPP) the local area comprises people's dwellings and neighbourhoods.
The dwelling's and the neighbourhood's quality is supposed to be mainly affected by
physical attributes (e.g., radon, nitrogen oxides, and moisture in the dwelling; noise,
malodour, external safety risks and air pollution in the neighbourhood). However, from
the literature and several other policy objectives it becomes clear that the quality of
dwellings and neighbourhoods is also affected by psycho-social attributes (e.g., social
safety risks, crowding) and attributes of the built environment (e.g., services and
facilities). Furthermore, the policy maker's perspective on environmental quality is both
expert-based and exposure-based. Problems associated with exposure-based
measurements have been mentioned already. Expert-based assessments of
environmental quality appeared to have a weak correspondence with assessments
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obta ined from non-experts, i.e., residents. However, the extent of agreement between
experts' and residents' appraisals is thought to be important. It may determine what is
eventually measured or assessed and the consequent conclusions about environmental
quality.

From a psychological point of view, the person-environment relationship is
determined by characteristics of the person (e.g., age, socio-economic status, way of
coping, neuroticism), the environment (e.g., value or valence, or periodicity and
predictability of environmental attributes), and characteristics evolving from their
interaction (e.g., motivational saliency, the necessity of a 'polluting' activity, or the
extent to which 'pollution' can be attributed to a person's behaviour). From this it was
concluded that next to exposure levels other variables may influence the evaluation of
the  quality of the residential environment. Furthermore it is concluded that different
sources  of the same environmental condition, e.g., noise: noise by cars, noise by
industrial activity, or noise by neighbours, may be differently valued on some of the
characteristics mentioned above. Therefore, it is considered worthwhile to evaluate
environmental quality at source level of the residential attribute.

In this monograph an effect-based perspective on environmental quality is
adopted. The effects studied are the affective and cognitive reactions evoked by the
condition of the residential environment. These reactions are the extent of residential
satisfaction and annoyance residents experience. Satisfaction is considered to be a key
criterion for the evaluation of environmental quality. In the present studies it was used
as a measure for perceived environmental quality. Annoyance may be considered to be
the most widespread effect of exposure to the aforementioned attributes and it has a
negative effect on residential satisfaction. In the research reported in this monograph
effect assessments of various environmental attributes are obtained from residents.

The results of the review of relevant empirical reseach reveal that a large
number of attributes may be relevant for the assessment of the residential environment.
They also indicate a diverse pattern of different (groupings of) residential attributes
considered to be important. The results are not conclusive with respect to a
circumscribed set of attributes or indices that may be designated as the most important
attributes or indices of environmental quality.

In most of the studies the sets of relevant attributes were pre-specified by the
researcher. Furthermore, across studies the sets differed with respect to attribute
contents. It was therefore considered important to inventory all relevant residential
attributes and that these also should be elicited from residents. It could also be noted
that attributes were defined at various levels of concreteness whereas the multi-attribute
structure o f the concept of environmental quality in most of the studies is a flat one.
Another  issue is the proportion of explained variance (predictive power) in residential
satisfaction by the various sets of attributes. The predictive power appeared to be low
to  reasonably high. In some of the reviewed studies only residential attributes were
examined whereas other studies also analyzed the influence of personal characteristics.
Adding personal characteristics to the analysis may improve the predictive power.

Several personal characteristics have been found to have an influence on
perceived environmental quality. It appears that age, socio-economic status (SES), and
homeownership significantly affect perceived quality. However their impact is relatively
small. In general older people, people high in SES, and homeowners appeared to be more
satisfied with their residential situation than younger people, people low in SES, and
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t enants . Gender did not appear to be an important personal characteristic. Altogether,
the respondents' age, gender, SES, and tenureship were studied to control for possible
influences on residential satisfaction.

Research hyptheses
Based on the discussion of these three perspectives a hierarchical multi-

attribute model of urban environmental quality was developed (see Figure 2.1).
The discussion of the three different perspectives led to the following research

hypotheses:
Hypothes is 1: The 'perceived quality of the urban residential environment' can be

usefully considered to be a hierarchical multi-attribute concept.
Hypothesis 2: Urban environmental quality does not only depend on 'pollution'-type

environmental factors (e.g., noise, malodour, air pollution) but also on various
other types of environmental factors, e.g., psycho-social factors and attributes
of the built environment.

Hypothesis 3: Experts' perceptions of environmental quality differ from residents'
perceptions of environmental quality with respect to the relevant
environmental attributes, the cognitive representation of the concept, and the
relative importance of attributes of environmental quality.

Hypothesis 4: Behavioral decision theory provides a useful methodological framework
for modelling the perceived quality of the urban residential environment.
Applying different decision-theoretical methods and techniques to study the
concept of environmental quality will lead to comparable results.

Empirical research methods
Behavioral decision theory provides various theories and methods to analyze

(hierarchical) multi-attribute concepts or objects. A review of the theories and methods
used for the analysis of perceived environmental quality yielded the selection of a
general method for multi-attribute evaluation. Typically, a multi-attribute evaluation
involves several steps: an inventory of relevant attributes on which the objects are
evaluated and structuring of these attributes, evaluation of the objects with respect to
the attributes, assessment of the relative importance of the attributes (weights),
aggregation of single-attribute evaluations and weights into overall judgements, and
finally, sensitivity analysis. In the four empirical studies reported here only the first
three steps are performed.

An important methodological issue addressed in this monograph is the way in
which attribute weights are assessed. This may be done either constructively or
reconstructively. In 'constructive' modelling a multi-attribute concept or object is 'built
up'  from its underlying more specific attributes. Attribute weights are usually directly
estimated by ranking or rating, irrespective of the overall evaluation of the object or the
actual situation. In 'reconstructive' modelling, the overall preference for a set of objects
is 'broken down' afterwards to yield the (apparent) relative importance of the underlying
attributes.

On the basis of this distinction three different research approaches were used
for the  design of the empirical studies: a Hierarchical Multiple Regression approach
(HMR), a Multi-Attribute Utility approach (MAU), and a Conjoint Analysis approach
(CA). 
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The 'HMR' approach is a reconstructive modelling approach. In the 'HMR'
approach residents evaluated their present residential situation on the attributes of the
theoret ical model of 'environmental quality'. This was done by means of a written
ques tionnaire. Respondents provided both overall evaluations and single-attribute
evaluations. By means of several multiple regression analyses the relative weights of the
residential attributes were estimated. Relative weights of the residential attributes were
estimated on group-level data, since each respondent only evaluated one object: his or
her own residential environment. The advantage of the HMR-approach is the realistic
na ture of the judgement task: residents evaluate real residential environments.
Furthermore, evaluations can be relatively easily collected by means of a written
questionnaire. This allows for a large number of people to participate in the study, which
may be beneficial to the reliability of the results of the study. Disadvantages of the
HMR-approach are the possible multi-collinearity among the independent variables, the
fact that the relative importance of residential attributes can only be assessed at group
level, and the possibility that weight magnitude is influenced by the prevailing
conditions of the attributes studied.

The 'MAU' approach is a constructive modelling approach. In the 'MAU'
approach each respondent made an inventory of 'value-relevant' residential attributes
and structured these attributes into a so-called 'value tree'. The various individual value
trees were joined into a so-called empirical model of environmental quality. For each
respondent relative attribute weights were assessed directly. Weight assignment was
carried out irrespective of the present residential situation of the respondent, but with
respect  to the quality of dwellings and neighbourhoods in general. The advantage of
the 'MAU' approach is that the relative importance of residential attributes may be
a s s e s s e d irrespective of the prevailing conditions of the residential environment.
Furthermore, weights can be estimated at an individual level, thereby accounting for
possible inter-individual variation. A disadvantage is the relatively difficult and time-
consuming evaluation procedure which may best be performed in a face-to-face
interview. This is usually done with smaller numbers of respondents.

Finally, a 'CA' approach was used, a reconstructive modelling approach. In the
'CA' experiment each respondent evaluated various sets of 'residential profiles' (profiles
of dwellings, neighbourhoods, and profiles of their respective lower-level attributes)
according to his or her preference. Profiles are descriptions of, for instance,
neighbourhoods, based on several relevant neighbourhood characteristics (e.g., noise,
crowding, litter). The subjective values (levels) of these characteristics are
systematically varied and combined by the researcher using an experimental design.
Thus, each profile represents a different quality profile. Each respondent judged several
profiles and provided only overall evaluations (rankings of the profiles). In the analyses,
the  rankings were regressed on the prespecified attribute levels. Eventually, this
resulted in relative attribute weights estimated for each respondent. The advantage of
the  'CA' approach is the experimental control over levels of residential attributes. The
relative importance of residential attributes is not influenced by their ambient condition.
A  major disadvantage is the lower degree of reality of the judgement tasks: a complex
situation such as the residential environment is represented only on written cards.

None of the three approaches is considered best or worst. All three approaches
are employed in the four empirical studies reported. The extent of agreement among the
resul ts  obtained via the three different approaches will indicate the validity and
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robustness of the multi-attribute evaluation of perceived environmental quality.

Study 1
The first empirical study primarily aimed at identifying important sources of

annoyance in the urban residential environment and at exploring the effects of
annoyance on perceived environmental quality. Additional goals were: to assess the
influence of personal and household characteristics on perceived environmental quality,
to compare direct and indirect estimates of annoyance, and to compare aggregated
subjective evaluations with objective measures. Following the 'HMR' approach a
ques t ionnaire study was conducted. Altogether 1200 residents in six Rotterdam
neighbourhoods were sent a questionnaire. Neighbourhoods varied in socio-economic
s ta tus (SES): two neighbourhoods were low in SES, two were medium in SES, and two
were high in SES. In the questionnaire respondents were asked to evaluate their present
residential situation according to the 66 attributes in the model (see Figure 2.1).
Evaluations were given in terms of satisfaction or annoyance. Respondents provided
both single-attribute evaluations and overall evaluations. Furthermore the questionnaire
conta ined questions about several possibly relevant personal and household
characteristics. 

The valid response percentage on the questionnaire was moderately high
(39.3%). On an aggregated (neighbourhood) level residential satisfaction was found to
correlate highly negatively (-.89) with actual migration figures. Regression analyses
revealed that satisfaction with the dwelling, the neighbourhood, and the neighbours
explained 25% of the variance in urban residential satisfaction. Residential satisfaction
was found to be related to satisfaction with the dwelling and the neighbourhood but not
to satisfaction with the neighbours. Satisfaction with dwelling attributes explained 55%
of variance in satisfaction with the dwelling. Satisfaction with neighbourhood attributes
explained 26% of the variance in neighbourhood satisfaction. Urban residential
sat isfaction was found to depend not only on various forms of 'pollution' (e.g., noise,
litter) but also on psycho-social attributes (e.g., crowding) and attributes of the built
environment (e.g., neighbourhood facilities). Age, SES, gender, homeownership and
subjective health appeared to be related to satisfaction with the residential environment.
However, the influence of these demographic characteristics was only modest.
Comparison between direct an indirect estimates of annoyance revealed a close
correspondence. Therefore, compared to indirect estimates of annoyance, direct
estimates are considered to be a good and relatively easy method to elicit annoyance by
residential attributes. On an aggregated (neighbourhood) level mean single-attribute
evaluations appeared to correlate low to very high with objective residential attributes,
such  a s  migration figures, proportion of violent offenses, or proportion of health care
facilities (range: .23 to .91). This suggests that, at least for some of the attributes
studied, the subjective evaluations provided by the residents fairly accurately reflected
the prevailing residential conditions.

Study 2
The main objective of the second study was to inventory relevant residential

attributes and to assess their relative importance with respect to perceived
environmental quality. Additional goals in this study were: to assess the influence of
personal characteristics on perceived environmental quality, to design an empirical
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model of environmental quality, and to assess the extent of correspondence among
different methods of importance-rating of residential attributes. In this study the 'MAU'
approach was used. Respondents were residents from altogether four neighbourhoods,
two low and two high in SES, in two different cities (Groningen and Rotterdam; The
Netherlands). 

In face-to-face interviews respondents (N= 102) were asked to 'build up' the
concept of environmental quality from its underlying attributes and to quantify their
relative importance.

To accomplish the overall task respondents were presented with several
smaller tasks during the interview. In an inventory task residents provided all relevant
residential attributes they could think of. Residents named several attributes that were
not already on the researcher's list (see Appendix B1) such as: privacy, insulation,
ambience, and (ergonomic) safety of the dwelling; variety in residents and dwellings in
the  neighbourhood, a peaceful and friendly neighbourhood, a child-oriented
neighbourhood. In an importance-selection task respondents indicated which attributes
were important attributes and which were not. On the basis of these responses a
measure for importance of an attribute at group level was obtained: the relative
frequency of importance. In the next task residents were asked to group dwelling and
neighbourhood attributes separately. As a grouping criterion (dis)similarity between
at t ributes was used. The individually obtained groupings of residential attributes were
aggregated across residents to yield a so-called empirical model of environmental
quality. In this model, underlying attributes of environmental quality are the dwelling
and the neighbourhood. The analysis revealed that relevant underlying dwelling
attributes could be categorized into a limited number of factors, that were labelled as
follows: dwelling size and facilities, outdoor dwelling facilities, upkeep, costs, and
indoor climate. Underlying neighbourhood attributes were: environmental hygiene of
the  neighbourhood, noise, safety/detoriation, neighbourhood facilities, accessibility,
social ties, buildings/space. The empirical model (Figure 5.1) showed great resemblance
with the  theoretical model (Figure 2.1) with respect to both structure and attribute
content. Finally, groups of attributes and attributes within groups were rank-ordered
and rated according to importance for environmental quality. Rankings and ratings were
transformed into standardized scores to yield the relative importance weights of the
residential attributes. On the basis of the ratings the most important dwelling attributes
were: rent or mortgage, presence and quality of indoor facilities, spacious rooms, noise
by  neighbours, and the presence and quality of outdoor facilities. The most important
neighbourhood attributes were: burglaries, vandalism, the presence of
junkies/prostitutes, hold-ups, social ties in the neighbourhood, presence of greenery,
no ise by neighbours, presence of abandoned buildings, presence of public
transportation, upkeep of the neighbourhood. The relationship between the relative
weights o f the residential attributes obtained by different elicitation methods (relative
frequency, rankings and ratings) appeared to be high (range of pairwise correlations: .56
- .95). Compared to the laborious rating technique, the ranking technique and the relative
frequency assessment, which is even easier to carry out, appeared to be fairly good
methods for the assessment of the relative importance of residential attributes.

Personal characteristics studied were: city, age, gender, and SES. A multivariate
analysis of variance revealed that none of the personal characteristics significantly
affected the magnitude of the weights of the residential attributes.
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Study 3
The third study was a replication of the second study in as far as the study

design is concerned. The difference with the second study was in the type of
respondents. In the second study actual residents served as respondents. In the third
study the respondents were so-called 'experts'. All respondents (N= 20) were municipal
civil servants working in different fields such as law enforcement, physical planning,
soc ial security, community health, social welfare, and environmental protection and
hygiene. Their task or a part of their task was policy advisement and/or municipal
management. When presented with the interview tasks they were explicitly instructed to
perform the task from the perspective of their policy advising or managing capacity. The
main goal of this study was to assess the extent of correspondence between residents'
and experts' evaluations of environmental quality.

In face-to-face interview sessions the experts performed the same tasks as the
residents  (see above). With respect to the relative importance of the residential
attributes studied, experts and residents agreed to a large extent (correlations for
dwelling and neighbourhood attributes were .77 and .80, respectively). Altogether,
experts and residents shared four of the five most important dwelling attributes and
seven out of the ten most important neighbourhood attributes. Finally, the grouping of
residential attributes resulted in an empirical model of environmental quality by experts.
The correspondence between the residents' and the experts' model with respect to the
structure of the model and attribute contents was fairly close. 

Study 4
In the  fourth and final study presented in this monograph, a Conjoint Analysis
approach was used. The main goals of the study were to assess the relative importance
of residential attributes and to assess the extent of agreement between relative weights
of residential attributes obtained in the 'MAU' approach and the 'CA' approach.
Furthermore, the predictive power of the empirical model was explored. An additional
goal was to assess the influence of personal characteristics on the relative weights of
the  residential attributes. From two different cities (Groningen and Rotterdam) 104
respondents participated in the present study. In the Conjoint Analysis experiment
respondents were presented with experimentally designed descriptions of dwellings and
neighbourhoods, so-called quality profiles. Dwelling and neighbourhood profiles were
designed on the basis of the attributes obtained from the empirical model obtained in
s tudy 2 (Chapter 5). In turn the five dwelling attributes and the seven neighbourhood
at tributes were accordingly represented by their lower level attributes (e.g., profiles for
the  dwelling attribute 'indoor climate' were designed on the basis of the lower-level
indoor climate attributes: noise, malodour, and mould/vermin). Altogether respondents
were presented with 14 different sets of profiles. Each set of profiles contained profiles
varying in quality. Respondents were asked to rank-order each set of profiles separately.
Profiles were rank-ordered according to the respondents' preference from most to least
preferred. These rankings were treated as overall quality evaluations. The overall
evaluations were regressed on the prespecified levels of the residential attributes used
to  compose the profiles. From the results of the conjoint analyses the final relative
weights of the residential attributes were computed. The most important dwelling
attr ibutes appeared to be: indoor upkeep, outdoor upkeep, presence of mould/vermin,
indoor malodour, rent/mortgage and cost of upkeep. The most important neighbourhood
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attr ibutes were: burglary, social ties with neighbours, vandalism, social ties in the
neighbourhood, the presence of abandoned buildings, noise by industrial activity, soil
pollution, safety risks by traffic, noise by neighbours, and, finally, the presence of
shops .  The relationship between the weights obtained in the MAU-approach and the
CA-approach was moderate for dwelling attributes (correlation: .31) and fairly high for
neighbourhood attributes (correlation: .64).

In addit ion respondents were asked to evaluate their present residential
s i tuation, this time, however, with respect to the attributes in the empirical model of
environmental quality. The regression analyses revealed that the empirical model
explained 22% of the observed variance in 'residential satisfaction'. The contribution of
' sa t isfaction with the neighbourhood' was definitely larger than the contribution of
'satisfaction with the dwelling'. Altogether the five dwelling attributes explained 39% of
the observed variance in 'satisfaction with the dwelling'. The seven neighbourhood
at t ributes explained 23% of the observed variance in residential satisfaction with the
neighbourhood. The predictive power of the empirical model turned out be lower than
the predictive power of the theoretical model.

Conclusions
In Chapter 8 the results of the four empirical studies are discussed in light of the four
research hypotheses. Furthermore the implications for environmental policy, theory and
empirical research are discussed. A proposal for a policy procedure to analyze and
a s s e s s  perceived environmental quality is presented. The main conclusions are
presented below.

Main conclusions with respect to the four research hypotheses:

- Environmental quality may best be seen as a hierarchical multi-attribute concept. It is
influenced by various different types of residential attributes. Also, these residential
attributes may best be structured in a hierarchical way. The perceived quality of
dwellings is mostly determined by attributes pertaining to costs, indoor climate, size and
facilities of the dwelling. The perceived quality of neighbourhoods is mostly determined
by  neighbourhood attributes as various as safety-related attributes, facilities in the
neighbourhood, litter/aesthetic attributes, social interactions, crowding, and
environmental pollution.

- The importance of the mainly physical attributes with respect to environmental quality
varies. For the perceived quality of dwellings physical attributes are relatively important
attributes whereas for the perceived quality of neighbourhoods other attributes
appeared to be relatively more important. Of the physical attributes only noise appeared
to  be a relatively important physical attribute for both the quality of dwellings and
neighbourhoods.

- Experts and residents largely agree upon the relevant attributes of perceived
environmental quality, their structuring, and their relative importance. The extent to
which residents and experts agree on the evaluation of actual residential situations
remains unclear.
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- The proposed multi-attribute evaluation of perceived environmental quality is an
adequate way of modelling this concept. The proposed multi-attribute evaluation
procedures led to fairly robust results with respect to the relevant residential attributes,
and  their (hierarchical) structure. The robustness of the assessed relative weights of
residential attributes, as a result of two distinct modelling approaches, is still a matter of
debate.

Implications for environmental policy, theory, and empirical research: 

- The environmental policy for the local area should be an integrated policy in which
next to physical attributes also psycho-social attributes and attributes of the built
environment should be considered. This perspective is represented in the theoretical
and empirical model of environmental quality, respectively (see Figures 2.1 and 5.1). 
- The multi-attribute evaluation procedures presented in the studies in this monograph
may be  used as a policy instrument for the conceptual analysis of perceived
environmental quality and to evaluate environmental policy measures in advance.

- With respect to the preference structure of residential attributes, i.e., the importance
ranking of relevant attributes, no observable differences could be found for age
categories,  city, gender or SES-categories of respondents. This means that the set of
relevant residential attributes is largely the same for different categories of age, region,
gender or SES. This implies that environmental policy plans need not to be differentiated
with respect to the relevant residential attributes for these variables.

- The developed model of perceived environmental quality appears to be an appropriate
model both in a conceptual and in an operational sense. A multi-dimensional
a s s essment (behavioural, affective, cognitive) of perceived environmental quality in
combination with more refined elicitation techniques (e.g., interval or ratio estimations)
may result in a more reliable and valid assessment of perceived environmental quality. 

Proposal for a policy procedure to evaluate the perceived quality of the urban
residential environment:
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Procedure: Specification of procedure:
-Definition of evaluation concept and
objects:

- Urban environmental quality and residential situations
  (dwellings and neighbourhoods).

-Decision: - in case of 'normal' situation (residential environments,
  population, time-frame): use empirical model and obtained
  weight vectors according to MAU-approach (Chapter 5), go to
  'Evaluation of perceived environmental quality (left panel),
- if else: perform multi-attribute evaluation procedure. 

-Multi-attribute evaluation
 procedure.

-Evaluation of perceived 
 environmental quality.

-Feed-back of results: - To inventory environmental problems in existing residential
  situations. 
- To serve as criteria for establishing/controlling physically-
  based Environmental Quality (EQ) indices.
- To gauge the effects of implemented policy measures.
- To monitor perceived EQ over different periods of time.

- Below a brief outline for a policy procedure to evaluate environmental quality is given.
In the concluding chapter of this monograph (Chapter 8) this policy procedure is
discussed in more detail. It was based on the research methods and research findings of
the empirical studies presented in this monograph.

 



village
space, colourful, neat

romantic, cosy, irritating, pragmatic
crowded, gloomy, filthy

busy, traffic
city ?

(Adapted from a Dutch poem by M. Van Der Poppe, 1993.)

Chapter 1
General introduction and scope of the monograph

1.1 Why study the quality of the urban residential environment?
With the recognition of the so-called environmental crisis in the mid 1960's,

there is an increasing awareness of the environmental problems facing (the global)
society. This is a result of the enhanced deterioration of the environment in the past
three decades and the increasing amount of knowledge available about specific
environmental problems and accidents. Depletion of the ozone layer by chloro-
fluorocarbons (CFCs) and the possible enhancement of the greenhouse effect by the
combustion products of fossil fuels are examples of environmental problems unfolding
on a global scale. Sad examples of large-scale accidents affecting large numbers of
people and vast areas are catastrophes with nuclear power plants (e.g., Chernobyl,
1986), chemical disasters (e.g., Soveso, 1976, and Bhopal, 1984), or the oil spills by oil
tankers (e.g., the Exxon Valdez, 1988). On the other hand, there also is a growing
awareness of the deterioration of the environment on a smaller scale: the local area. The
local area comprises dwellings and neighbourhoods, which both represent people's
direct habitat. The dwelling and the neighbourhood will be referred to as the residential
environment.

Although the relative importance of the quality of the environment in general is
still a matter of debate (see below), improving and subsequently maintaining the quality
of the urban residential environment is of vital importance. This is because of the
importance of the environment for other aspects of life, the specific nature of residential
environments, the increasing role of urban residential environments as the main habitat
of humans, and the number of people adversely affected by the prevailing condition of
their urban residential environment.

At the time the environmental crisis emerged, it was also recognized that the
quality of the environment is part of the overall concept of Quality of Life (QoL). This
concept is supposed to reflect all aspects of a person's sense of well-being, including all
factors which contribute to human satisfaction (Ott, 1978). Constituting aspects are, for
instance, one's health, family life, work, social network, and, as already mentioned
before, the environment (Craik and Zube, 1976). Some authors, however, argue that the
importance of the quality of the human environment with respect to the quality of life
must not be overstated. In relation to other aspects of QoL, the quality of the
environment is considered to be of minor importance (CBS, 1987; Craik and Zube, 1976).

Likewise, the impact of environmental influences on public health is considered
to be small (Kasl, 1990), especially when compared to the influence of lifestyles (e.g.,
eating, drinking, and smoking habits; Kroes and Kramers, 1991). Furthermore, the Dutch
National Institute of Public Health and Environmental Protection (RIVM) concludes that
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environment is considered to be of minor importance (CBS, 1987; Craik and Zube, 1976).
Likewise, the impact of environmental influences on public health is considered

to  be small (Kasl, 1990), especially when compared to the influence of lifestyles (e.g.,
eating, drinking, and smoking habits; Kroes and Kramers, 1991). Furthermore, the Dutch
National Institute of Public Health and Environmental Protection (RIVM) concludes that
although the exposure to a variety of environmental influences can threaten public
health in the long term, present pollution levels are not endangering public health, at
least not in The Netherlands (RIVM, 1988; RIVM, 1991).

From the above it can be concluded that the (quality of the) residential
environment as an aspect of the QoL and as a public-health threat is, as yet, of minor
importance, certainly when considering modern, western societies. The question thus
arises: why study the quality of the urban residential environment?

First of all, a good illustration of the significance of the environment in general
and the  residential environment in particular is given by the 'onion soup metaphor'.
What  ingredients constitute a good onion soup? Besides onions, one needs salt and
pepper, cream butter, garlic, herbs, cheese, and some red wine. These ingredients could
be turned into a delicious onion soup. The finishing touch is a piece of French stick
covered with cheese floating on the soup. But one essential ingredient not mentioned is
water. Although its presence may seem so obvious, it is of vital importance. Its salience
may be  low relative to the other ingredients, but, as well as any other ingredient of
disputable quality, bad water will lead to a bad-tasting soup. The same holds for the
environment: a 'bad' environment will have a negative influence on people's general
sense  of QoL. Furthermore, the environment relates to the other aspects of life (i.e.:
health, family, work, leisure) as water does to the other ingredients: it is the most
important means for the quality and the development of the other aspects of life.

Secondly, in its system approach of the environment the Dutch National
Inst i tute  of Public Health and Environmental Protection has distinguished five spatial
levels (RIVM, 1988). These five levels are: the global level, the continental level, the
fluvial level, the regional level, and the local level. These levels are classified on the
bas is  of  the nature of natural cycles occurring within the system. The levels are
characterized by specific processes and responsible actors. For instance, typical
processes at the continental level are acid deposits and deforestation. These are
examples of problems that need to be dealt with at a national level (e.g., by
governments) and international level (e.g., by the EU or the UNEP). At the local level
construction and demolition of infrastructure are the main processes. Characteristic
problems are nuisance by noise, malodour, air pollution and external safety risks. Local
governments (e.g., municipalities, provinces) and individual residents are the main
actors  a t  this level. It can be concluded that because different types of environments
may be identified, different types of 'environmental quality' may be defined. This
monograph's focus is on the local level: on residential environments.

Thirdly, a growing number of people already live or will live, in the near future,
in urbanized environments. Approximately 50% of the world population will live in
urban areas by the year 2000. At the expected size of the global population of 6,000
million people in the year 2000, some 3,000 million people will live in urbanized
environments (Jager and Ferguson, 1991). Nowadays, about 40% of the Dutch
population already lives in 56 so-called urbanized municipalities. These municipalities
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Municipalities may be categorized according to their address density of the surrounding area. This is a1

measure of urbanization based on the concept of concentration of human activity. For more details, see Den Dulk,
Van der Stadt & Vliegen (1992).

Agents associated with increased cancer incidence are, for instance, benzene from combustion of fossil2

fuels and radon, a radioactive compound, emanating from soil underneath and building materials in the dwelling.

The  pyramid shape is the general form by which the effects of exposure to noxious stimuli may be3

represented. The shape of the pyramid is dependent on the number of people affected (width of the pyramid) and
severity of effects (hight). In turn, the number of people and severity of effects are dependent on, for instance,
exposure l evel, duration of exposure, and susceptibility. In a worst-case scenario the shape is a squared box
indicating that all people who were exposed died as a consequence. In a best-case scenario the shape is a horizontal
line indicating no detectable effects in those people exposed. 

have a density of 1,500 addresses or more per 3.25 square kilometre. Municipalities with1

an address density of 1,500 or more are considered to be strongly urbanized (Den Dulk,
Van der Stadt, and Vliegen, 1992). It may be concluded that urbanized residential
environments are (becoming) the main habitat of people. The increasing importance of
urbanized environments as dominat habitat of man has been acknowledged at the
United Nation's Habitat 2 conference held in Istanbul in Summer 1996.

Finally, the influence of environmental pollution on public health as expressed
in mortality figures may be considered small, certainly when compared to the influence
of lifestyles. For example, cancer mortality was 235 per 100,000 people in The
Netherlands in 1992. According to a study by Doll and Peto (1981) 2% (range 1%-5%) of
cancer mortality is attributable to environmental pollution, mainly air pollution. For The2

Netherlands this would mean a cancer mortality figure of 716 (range 358-1790) due to air
po llution. Although the impact at the individual level is dramatic, these figures may be
considered small from a public health perspective. However, health effects due to
exposure to  noxious stimuli are very diverse and mortality figures are only crude
indicators of public health.

A s  is illustrated in Figure 1.1  (American Thoracic Society, 1985) the health3

status of a population exposed to a noxious stimulus can be represented as a variable on
a continuum. On this continuum, plotted vertically in Figure 1.1,  several more or less
clear demarcation points can be identified such as physiological or psychological
changes, illness, or death. So, in gauging the effects of exposure to environmental
pollution, less detrimental effects than mortal effects must be taken under consideration
as well.
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Figure 1.1 Health pyramid.

Whether an effect of exposure to environmental pollution is categorized as an
adverse health effect is somewhat arbitrary. For instance, the American Environmental
Protection Agency (EPA) draws the line between changes of unknown significance and
pathological alterations (Figure 1.1, solid arrow). On the other hand, the World Health
Organization (WHO) has defined health as '. . . a complete state of physical, mental, and
social  wel l -being and not merely the absence of illness or infirmity' (WHO, 1960).
According to this definition, any deviation from this state may be considered as an
unwanted health effect (open arrow). So, environmental pollution resulting in effects
other than mortality or morbidity may be considered as unwanted health effects as well. 

These other effects of exposure to environmental pollution, in as far as people
are aware of them, are collectively called annoyance. Lindvall and Radford (1973) have
defined annoyance as  '. . . a feeling of displeasure associated with any agent or
condition believed to affect adversely an individual or a group'. At the individual level
annoyance  might be considered as a minor health effect. An important aspect of
annoyance due to environmental pollution, however, is the number of people affected
(Winsemius, 1987). For instance, about 16 out of every 100 adult Dutch residents
indicated to be annoyed by malodour due to traffic and industrial activity in 1989
(RIVM, 1991). This means that about 1,800,000 Dutch people were annoyed by malodour
due  to  these  sources in 1989. Even more people are adversely affected by noise. For
instance, 60 out of 100 adult people indicated to be annoyed by noise from road traffic in
1987 (RIVM, 1991). For The Netherlands this means that about 6,600,000 adult people
were annoyed by traffic noise in 1987.

To summarize, urban residential environments are not only important means for
the quality and development of other aspects of life, but are also becoming the dominant
habitat of man. The adverse health effects due to environmental degradation are diverse,
ranging from annoyance to mortality. Although annoyance due to environmental
degradation as a health effect is much less severe than morbidity or mortality, the issue
of annoyance is nevertheless a topic of concern because of the large number of people
affected.

Thus ,  with the growing importance of the urbanized environment as the main
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It  should be noted that this set of environmental factors is not universal. To other institutions (e.g.,4

governments) or situations (e.g., the global environment) different sets of factors may be more appropriate.

Land-use zoning (IMZ) is a policy instrument aimed at striking a balance between the development of5

activities with adverse effects on the local environment and the protection of land uses which are sensitive to these
effects (VROM, 1988-1989).

habitat  for human beings, its condition is of vital importance in view of population
growth and public health development, now and in years to come. Assessment of the
quality of urban residential environments is the first step in managing the environmental
quality of the urban residential area.

1.2 Assessment of the quality of the urban residential environment
One way to assess the quality of urban residential environments is to use

environmental quality indicators. The term environmental quality indicator refers to a
single quantity derived from one environmental pollutant and reflects the ambient
condition of that particular pollutant. An example is the concentration of nitrogen oxides
(in micro-Mole NO per cubic metre) in the air as an indicator of air pollution at streetx

level. 
Residential areas are environments in which residents are exposed to a great

number of different kinds of environmental pollutants. For instance, according to the
Dutch National Environmental Policy Plan (NEPP; VROM, 1988-1989) the quality of the
residential environment is affected by various  environmental factors such as noise,
malodour, external safety risks, and air pollution. So, in assessing the quality of the4

residential environment several different types of indicators are needed.
Presented together in, for instance, a bar chart, these indicators may form a so

called environmental quality profile. Profiles provide a quick and easy overview of the
condition of the environment with respect to the relevant environmental factors.
Frequently, for example, for the benefit of policy decisions, more compact information is
wanted. In that case two or more quality indicators are aggregated into a single,
dimensionless number, a so-called Environmental Quality Index (EQI). The
constituting indicators are also referred to as sub-indices (Ott, 1978). An example is the
Environmental Load Index (MBI; Lammers, Sol, de Boer, Aiking and Feenstra, 1993).
The MBI is intended to integrate and quantify the (health) effects of simultaneous
exposure to specific noise and malodour sources, several toxic and carcinogenic air
pollutants, and external safety risks. It is used as an instrument in the land-use zoning 5

(IMZ; De Boer, Aiking, Lammers, Sol and Feenstra, 1991).   

Environmental Quality Indices may roughly be divided into two categories:
indices based on actual environmental parameters and indices based on the effects of
exposure to environmental factors. Indices based on actual environmental parameters
comprise indicators of physical ambient conditions. Examples of these indicators are the
sound  pressure level expressed in deci-Bells, the concentration of an odorous
subs t ance in odour units, or the concentration of toxic substances in the air in micro-
Mole per cubic metre. On the other hand, indices based on the effects of exposure to
environmental factors deal with exposure consequences. These consequences may be,
for instance, health effects, economic effects, annoyance or changes in perceived
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environmental quality.
Mos t  of  the available EQI's are of the first type, i.e., they are based on

measurements of exposure to adverse environmental conditions. The main reason for
this is that these indicators can be assessed physically, that is with some kind of valid
and reliable device or according to a standardized procedure. However, this does not
imply that they do not depend on human judgment. Take, for instance, the measurement
of malodour expressed in odour units. Instead of being physically measured, the
quantification of malodour is done by means of olfactometry. Olfactometry is performed
by  means of a so-called 'sniffing panel'. Members of the 'sniffing panel' are presented
with samples of the malodorous substance in various increasing dilutions. On the basis
of their observations, i.e., whether panel members are able to distinguish diluted samples
from odourless air, odour concentrations are calculated (Ham, 1985). 

The main problem with respect to EQI's based on physical measurements is the
weak relationship between exposure measurements and effects, such as annoyance.
Several studies dealt with the dose-effect relation of environmental factors. On an
aggregated level the association between exposure levels and effect were found to be
strong (correlation coefficients ranging from .70 to .90). However, at the individual level
these  relationships were found to be much lower. Correlation coefficients between
exposure levels and effect scores varied from .16 to .40 for noise (Van Kamp, 1990),
malodour (Cavalini and Pulles, 1990), safety risks (Baba and Austin, 1989; Gates and
Rohe, 1987), and air pollution (Hohm, 1976). Apparently other variables, next to exposure
levels, affect the relationship between exposure and effect.

Effect-based EQI's pertain to exposure consequences. Consequences can be,
for instance, disturbance of activities, health effects, economic effects, or changes in
perceived environmental quality. EQI's based on the effects of environmental
degradation circumvent the problem related to the dose-effect relationship. However, in
designing effect-based EQI's the nature of the effects of environmental degradation
raises problems of its own. The main problem is the quantification of effects. For
instance,  as was mentioned before, the Dutch National Institute of Public Health and
Environmental Protection (RIVM) concluded that pollution levels, at least in The
Netherlands, are not endangering public health at present (RIVM, 1988; RIVM, 1991).
So, if any health effect can be found this will only result from large-scale
(epidemiological) studies. At a disaggregated level (e.g., at neighbourhood level) health
effects will not be very suitable as a measure for environmental quality (see also Health
Council of The Netherlands, 1995). Economic effects of environmental degradation
could be, for instance, decreasing property value or costs made to diminish unwanted
effects (e.g., soundproofing of the dwelling) which can be expressed in monetary units.
However, converting loss of environmental quality into monetary units is not without
problems (see, e.g., Van der Linden and Oosterhuis, 1988; 1988a). Perceived
environmental quality assessments rely on observer-based measurement. A common
measure is the extent of experienced 'satisfaction', (see, for instance, Baba and Austin,
1989; Christensen and Carp, 1987; Davis and Fine-Davis, 1981; Fine-Davis and Davis,
1982; Gruber and Shelton, 1987; Ha and Weber, 1994; Jirovec and Jirovec, 1985). Data on
experienced residential satisfaction can be collected by means of interviews or
questionnaires. The main problem is the subjective nature of this type of indicator.

To summarize: Environmental Quality Indices provide a means to express the
quality of the environment. Two types of indices can be distinguished for the
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assessment of the quality of the environment: exposure-based indices and effect-based
indices, each of which has its own merits and pitfalls. Exposure-based indices can
provide a measure which describes the actual condition of the environment with respect
to  the  sub indices. The main problem lies in the weak relationship between actual
ambient conditions and the effects of these conditions at an individual level. Indices
based  on the effect of environmental factors concentrate solely on the consequences.
They circumvent the problem of weak dose-effect relationships. However, quantifying
the effects of environmental degradation is not without difficulties.

In this monograph the development of an effect-based EQI for urban residential
environments is presented. The effects that are considered are the level of residential
sat isfact ion in general and the amount of annoyance experienced by residents. The
resulting effect-index is a so-called Perceived Environmental Quality Index (PEQI). The
main reasons for developing a PEQI are the fact that most available EQI's are exposure-
based and the problematic relationship between exposure and effect. PEQI's are not the
only adequate environmental quality indices. Both types of indices are valuable tools to
assess the quality of the urban residential environment. Or, to quote Craik:

'A truly comprehensive assessment of environmental quality would include an
appraisal of the quality of the experienced environment.'(Craik and Zube,
1976) (p. 5).

1.3 General aim of this monograph
This monograph focuses on the perceived quality of the urban residential

environment. It originated from earlier research on noise annoyance (see, e.g., Van
Dormolen, Van Kamp, De Vries-Griever and Altena, 1988; Van Kamp, 1990), annoyance
due to malodour (see, e.g., Cavalini, 1992; Pulles and Cavalini, 1989), and neighbourhood
satisfaction (see, e.g., Koeter-Kemmerling and Pulles, 1990) conducted at the Center for
Energy and Environmental Studies, University of Groningen, The Netherlands
(IVEM/RuG) during the past decade. The main objective of this monograph is to define,
analyze and model the concept of environmental quality with special emphasis on urban
residential environments. The outcomes may be used for the development of an
instrument that is capable of measuring the quality of the urban residential environment
as perceived by residents.

The remainder of this monograph is organized as follows: In Chapter 2 the
perceived quality of the urban residential environment is discussed at greater length.
The concept of residential quality is elaborated from three different perspectives. First
the policy maker's view on the quality of the urban residential environment is presented.
Next, theoretical aspects concerning perceived environmental quality are discussed.
This is followed by an overview of the relevant empirical research on environmental
quality. From the conclusions drawn from these three viewpoints several research
hypothese are postulated and research questions are formulated.

In Chapter 3 a general outline of the empirical research methods used in 4
empirical studies presented in this monograph is discussed. In the first study a so-called
Hierarchical Multiple Regression (HMR) approach is used. Typically, in a hierarchical
multiple regression analysis the observed variance in a higher-level variable is predicted
from the observed variance in relevant lower-level variables. In the second and third
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study a Multi-Attribute Utility (MAU) approach is used. Multi-Attribute Utility Theory
(MAUT; see, e.g., Keeney and Raiffa, 1976; Von Winterfeldt and Edwards, 1986)
represents a group of models and procedures that can be used to facilitate value
measurement in complex tasks or problems (Westenberg, 1993). In the fourth and final
s tudy  a Conjoint Analysis (CA) approach is used (Green and Srinivasan, 1978; Green
and Srinivasan, 1990; Louviere, 1988; Vriens and Wittink, 1990). Conjoint analysis is a
multi-variate technique to study the structure of respondents' preferences for a set of
products or objects. Hypothetical products or objects are constructed by combining the
relevant characteristics at various levels. On the basis of overall evaluations the relative
importance of each characteristic can be reconstructed (Hair Jr, Anderson, Tatham, and
Black; 1992). The merits and shortcomings of the relevant methods and procedures are
discussed.

Chapters 4 to 7 deal with the four empirical studies that were undertaken. In
each chapter the general outline of the presentation of the studies follows the
successive steps of the empirical cycle, namely: introduction, method, results, and
discussion/conclusions. In Chapter 4 the first study is presented. This study focuses
on  inventorying, evaluating, and assessing the relative importance of relevant
neighbourhood features. A questionnaire was used in which residents are asked to
evaluate their present residential situation in terms of satisfaction. Subsequently, the
Hierarchical Multiple Regression approach was used to identify relevant neighbourhood
features and to estimate their relative importance. In Chapter 5 the second study is
described. This study focuses on inventorying and estimating the relative weight of
important neighbourhood features. In face-to-face interviews respondents were asked to
'build up' the concept of environmental quality from its basic aspects in a traditional
'MAU' approach. In Chapter 6 a study is described which is a replication of the
previous s t udy in as far as it concerns the research methodology. In this study,
however, all respondents were workers at various municipal services and therefore
cons idered to be experts as in contrast to residents. In Chapter 7 a Conjoint Analysis
experiment is described that was conducted to elicit relative weights for the relevant
residential characteristics. Residents evaluated various quality profiles. The holistic
evaluations were used to estimate attribute weights.

Finally, in Chapter 8 the general conclusions of the results of the four studies
described in the previous chapters are presented. The conclusions are discussed in light
of the  research hypotheses and methods. The implications of the results and
conclusions for policy making, theory and future research are discussed.



In the remainder of this monograph, if not explicitly indicated otherwise, the term 'environmental1

quality' is used to reflect the 'quality of the urban residential environment'.

Chapter 2
Residential environmental quality: policy, theory, and
empirical research

2.1 Introduction
In this  chapter the perceived quality of urban residential environments is1

discussed at greater length following three different perspectives. Firstly, the policy
maker's view on environmental quality is discussed. More specifically, the Dutch
national environmental policy for the local area will be considered more closely (section
2.2). This is followed by some theoretical considerations concerning the nature and
people 's  appraisal of environmental pollutants in the residential area, and about the
evaluation of the quality of urban residential environments (section 2.3). In section 2.4
an overview of relevant empirical research is presented. In section 2.5 based on the
discussion of the three different perspectives a model of urban residential quality is
presented. This chapter ends with a recapitulation of the general conclusions drawn
from the three perspectives; also the aims of the studies described later in this
monograph are described (section 2.6).

2.2 Environmental quality: the policy  maker's perspective
In this  section the Dutch national environmental policy on the quality of the

residential environment is discussed (section 2.2.1). Furthermore, one of the policy
instruments for the local area is discussed (section 2.2.2).      

2.2.1 The Dutch national environmental policy
In the present decade Dutch environmental policy is guided by a thematic

approach. The policy themes were developed on the basis of the system analysis
approach of the environment by the RIVM, mentioned earlier (see RIVM, 1988). The
analysis indicated that five spatial levels could be identified. They were characterized,
amongst  others, by specific processes occurring within that part of the system. For
instance, at the highest scale-level, the global level, specific processes are climatic
change and depletion of the ozone layer. At a lower level, the regional level,
characteristic processes are dehydration and accumulation of nutrients (e.g.,
phosphates, nitrates) and persistent substances (e.g., heavy metals, pesticides) in soil
and in ground water. These processes served as key themes for the design of the Dutch
environmental policy. In 1989 the Dutch government presented the thematic approach in
i ts  National Environmental Policy Plan (NEPP; VROM, 1988-1989). There are eight key
themes. These are: climatic change and depletion of the ozone layer, acidification,
eutrophication, diffusion, waste disposal, dehydration, squandering, and disturbance.
The theme which captures the environmental problems at the local level, i.e., the home
and living environment, is called disturbance. Former minister of the Department of
Housing, Physical Planning and Environmental Protection (VROM), Pieter Winsemius,
paraphrased 'disturbance' as follows:
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"The importance of the issue of disturbance caused by for example sound and
malodour, is emphasized by the number of people confronted with it on a
regular basis. The actual physical harm might be limited at the individual
level ,  bu t  the scale and frequency at which effects occur make this theme a
central topic of environmental protection" (Winsemius, 1987; translated from
Dutch).

The effects referred to in this quotation are collectively called 'annoyance'
(RIVM, 1988). Earlier in this monograph annoyance has been referred to as  ". . . a
feeling of displeasure associated with any agent or condition believed to affect
adversely an individual or a group" (Lindvall and Radford, 1973). Connotations are
constraint, thwart, ugliness, inconvenience, or frustration (Campbell, 1983).

The policy goals for the policy theme of disturbance are to achieve and
maintain a good condition of dwellings and neighbourhoods as the immediate habitat of
humans. For the residential environment attention is focused on the following factors:
noise, malodour, local air pollution, and external safety risks. Problems of interest for
dwellings are emission of radon (Rn) and nitrogen dioxide (NO) into the dwelling, indoor
noise, environmental tobacco smoke (ETS), volatile organic compounds (VOC),
pes t icides, and humidity (RIVM, 1988; RIVM, 1991). Dutch environmental policy is
aimed at reducing the number of people exposed and/or annoyed by the above factors.
This is done by reducing exposure levels and/or diminishing the effects of exposure.

A first remark with respect to this part of the Dutch environmental policy is
concerned with the domains the NEPP captures, namely the dwelling and the
neighbourhood: the immediate residential environment. Campbell, Converse and
Rodgers (1976) have suggested that people's living environments may be best
conceptualized as residential environments consisting of the dwelling, the
neighbourhood, and the community in which they are located. Thus, next to dwellings
and neighbourhoods as relevant aspects, the community may also be considered as a
relevant characteristic of residential environments.
  A  second remark concerns the type of environmental factors considered
relevant in the NEPP. Most of the factors mentioned are mainly pollution type of factors
or physical factors. This holds for neighbourhoods as well as for dwellings. Assessing
the  perceived quality of the environment may also involve other types of factors.
Several policy objectives indicate that the quality of the local environment is not only
determined by physical factors. Apart from physical factors the Advisory Council on
Physical Planning (RARO, 1990) underlines the importance of the psycho-social
environment as well as the built environment. Furthermore, the Fourth Report on
Physical Planning (VROM, 1987-1988) speaks of five basic values which are of concern
for the daily habitat: a well-maintained environment, a clean environment, a safe
environment, spatial freedom and diversity. Important psycho-social features of
residential environments are the (sense of) community (Campbell, et al., 1976), crowding
(Baum and Paulus, 1987) and social safety risks (Lewis and Maxfield, 1980).
Characteristics of the built environment are the availability and accessability of
neighbourhood facilities and services (Carp, Zawadski and Shokron, 1976; Milbrath and
Sahr, 1974). Features that pertain to a poorly maintained or unclean environment and
affect the neighbourhood's appearance, will be collectively called litter. For the
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T h e term 'attribute' indicates residential features on which concepts (i.e., environmental quality) or2

objects (i.e., dwellings or neighbourhoods) may have varying values. In this monograph the term attribute is also
used as a synonym for 'feature' or 'characteristic'.

dwelling, non-physical features are relevant as well. The financial costs of the dwelling
(e.g., rent/mortgage, costs of heating/electricity) or the state of upkeep (indoors and
outdoors) may be important (Driessen and Beereboom, 1983). Also the presence and
quality of facilities (e.g., central heating, bathroom, kitchen, garden) and the size of the
dwelling (e.g., number of rooms, size of the rooms, storage space) may be considered
important dwelling characteristics (Davis and Fine-Davis, 1981).

Thus, for neighbourhood quality, physical features (e.g., noise, malodour, (air)
pollution, litter) as well as psycho-social features (e.g., crowding, sense of community,
social safety risks) and features of the built environment (e.g., facilities and services)
may be seen as determinants of environmental quality. Important dwelling features may
be: physical aspects (e.g., ETS, VOC, humidity), costs, size, upkeep, and facilities.

One more remark relates to the sources considered responsible for the various
forms of nuisance by the factors described above. Some factors are represented by
various sources, others not at all. For instance, the major noise sources identified in the
NEPP are road traffic, trains, aircraft and industrial activity. The annoyance-inducing
potentials of noise by road traffic (see, e.g., Knipschild, Meijer and Salle, 1984), aircraft
(see, e.g., Droste, Pulles and Roorda, 1991) or trains (see, e.g., Howarth and Griffin, 1990)
have been established. However, additional relevant noise sources may be indoor
appliances, neighbours, and playing children/youth (see, e.g., De Jong, 1989), animals,
nightlife, and shipping. Major malodour-emitting sources mentioned in the NEPP are
road traffic, agricultural and industrial activity. Annoying effects of these odour-
emitting sources on inhabitants of urban residential environments have been already
extensively studied (cf. Cavalini, 1992; Matser, 1989; Miedema and Ham, 1988; Van der
Linden, 1990). Typical additional malodour sources in the urban residential environment
may be garbage and waste, sewage, open waters, and animal droppings. External safety
risks are imposed upon residents by possible risks of the transportation, storage, or
processing of dangerous substances. Especially large industrial plants (chemical,
nuclear) engage in these activities and therefore are considered to be prominent external
sa fety risk sources (Bachrach and Zautra, 1985; Cook, 1983). Next to industrial hazards
so-called social safety risks are mentioned in the literature. Examples are: burglaries,
vandalism, assaults, or the presence of junkies in the neighbourhood (see, e.g., Baba
and Aust in, 1989; Lewis and Maxfield, 1980; White, Kasl, Zahner and Will, 1987). Yet
another safety risk source is related to traffic. Finally, apart from the various kinds of air
pollution (smog, dust), pollution of water (e.g., tap water, surface water; Carp and Carp,
1982) and soil may be considered.

Thus in addition to the sources already mentioned in the NEPP other sources
may be identified that contribute to the nuisance described as noise, malodour, (external,
social) safety risks, pollution (air, water, soil), litter, crowding, and (lack of) facilities.

From the  above it may be concluded that the quality of the urban residential
environment is a hierarchical, multi-attribute  concept. This means that environmental2

quality is characterized by several underlying attributes. Furthermore, these attributes
are in turn characterized by more specific underlying attributes, and all attributes may be



12 Chapter 2

hierarchically ordered. Following the Dutch policy view relevant general attributes of
environmental quality are dwellings and neighbourhoods. In addition, as asserted
above, in this monograph 'the community' is added as a third relevant attribute. Relevant
underlying dwelling attributes may be the mainly physical factors presented above, for
instance, radon, VOC, or humidity. But, as was stated before, the dwelling's costs,
upkeep, and size are considered as relevant attributes as well in this monograph.
Underlying neighbourhood attributes are noise, malodour, external safety risks and air
pollution but also psycho-social attributes and attributes of the built environment. The
aforementioned neighbourhood attributes are in turn characterized by several
underlying aspects, their sources (see above). It may be mentioned here that
behavioural decision theory (see, e.g., Keeney and Raiffa, 1976, Hogarth, 1987; Von
Winterfeldt and Edwards, 1986) provides models and methods for the analysis of multi-
a t tribute concepts. In Chapter 3 several models and methods to analyze perceived
environmental quality will be discussed at greater length.

2.2.2 A policy instrument for environmental quality assessment in the local area:
Land-use Zoning (IMZ).

One of the policy instruments used in The Netherlands to achieve and maintain
a good quality of the residential environment is 'Land-use Zoning' (IMZ). IMZ is a tool
by which policy measures may be formulated for areas were functions collide, e.g.,
complex industrial areas in the vicinity of residential environments. As is usually the
case these industrial areas accommodate a large number of polluting sources of various
kinds. Attributes considered important are noise, malodour, external safety risks and air
pollution. IMZ tries to assess the overall exposure level for the cumulative exposure of
environmental factors in a certain area. On the basis of exposure levels for the several
environmental factors (noise, malodour, safety risks and air pollution) each area can be
labelled with a quality label for a specific factor. Then, these labels are aggregated into a
so-called zoning index. According to this zoning index subsequent policy measures are
formulated.

Two remarks with respect to IMZ as a policy instrument may be made. Firstly,
IMZ may be considered as an expert-based policy instrument. This means that the
development and application of the instrument is performed on the basis of specific
knowledge held by, for instance, scientists or policy makers. Secondly, IMZ is an
exposure-based instrument. This means that exposure levels, rather than effect
measurements, of the various environmental factors are used as criteria for the
assignment of quality labels. 

IMZ is an expert-based policy instrument for the assessment of the quality of a
particular area. Expert opinions are of great importance. Knowledge not easily available,
accessible,  or comprehensible to lay persons can be handled by them. However, it is
remarkable that the extent of agreement between residents' appraisals and experts'
opinions is considered to be low by some authors (see, e.g., Koelega, 1987; Lansing and
Marans, 1969). In a study by Lansing and Marans (1969) evaluations on attractiveness
of 97 residential sites provided by residents were compared to the evaluation of the
same sites by one expert. The correlation between the evaluations of residents and the
expert was found to be moderate (r:.35). Studies on the agreement between lay persons
and experts with respect to the evaluation of various sites associated with leisure
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'Kosten' units is a Dutch measure especially developed to express the sound pressure levels of aircraft3

(Verberk, 1991).

(forests, recreational parks and the like) reported a low level of agreement as well (see
Koelega, 1987). On the other hand, the results of a study by Milbrath and Sahr (1974)
showed a moderately strong relationship between judgements made by experts and
residents. In two different residential environments, experts and residents, were asked to
evaluate the importance of altogether 11 environmental attributes. Examples of attributes
were facilities, aesthetic aspects, clean air, and relationships among community
members. Experts were people who held key positions with respect to the environmental
policy (e.g., environmental scientists, legislative and executive county governmental
leaders). The experts were asked to judge the extent to which residents would consider
the  attr ibute to be important. Correlation coefficients between mean ratings of experts
and residents in the two areas were moderately high (r: .45 versus .56). TheP

correspondence between the ratings of the residents was also reasonably high (r : .55),P

but  not exceptionally high. The association between the ratings of the experts was
found to be much stronger (r : .80).P

Thus , IMZ as a policy instrument is an expert-based instrument. However, as
yet, the extent of agreement between judgements of the quality of residential
environments by experts and residents is still a matter of debate. Further clarification is
needed because the extent of agreement between experts' and residents' evaluations is
considered to be important. It may influence what is measured and it also may have an
influence on the conclusions about the environmental quality (Eyles, 1990).

IMZ also is an exposure-based instrument. One of the advantages of the IMZ
is that it attempts to quantify environmental quality in case of simultaneous exposure to
environmental factors. Especially in urban residential areas people may be exposed to
various environmental factors at the same time. A major disadvantage of the IMZ is its
reliance on exposure measurements. As already briefly discussed in the previous
chapter, at an individual level the relationship between exposure levels and effect, i.e.,
annoyance, is rather weak. 

At an aggregate level the relationship between exposure and effect is found to
be strong. Cavalini and Pulles (1990) found a high correlation coefficient (r: .70 ) for theP

relation between odour concentrations and annoyance. Miedema and Ham (1988) found
a very high correlation coefficient (r: .90) between odour concentrations and the numberP

of people annoyed. However, at the individual level the association between exposure
to  environmental factors and annoyance is much weaker. For example, Cavalini and
Pulles (1990) studied the relationship between odour concentrations (in odour units)
and annoyance by malodour. The malodour-emitting source was a sugarbeet refinery
near the Dutch city of Groningen. Odour concentrations at the respondent's dwelling
were calculated by means of a malodour dispersion model. Respondents were asked
whether they were bothered by malodour at a particular point in time. Next they rated the
extent to which they were annoyed by malodour on a subjective scale. The correlation
between odour concentrations and annoyance scores was positive and significant (r :P
.39) yet much lower than the correlation found at an aggregate level. Van Kamp (1990)
investigated the relation between noise from two different sources and noise
annoyance. The two noise sources were traffic noise and noise caused by airplanes.
The relationship between sound pressure levels (in dB(A) and 'Kosten' units, KE) and3
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noise  annoyance was positive yet weak (r : .25). With respect to air pollution HohmP

(1976) found a weak relationship (r: .16) between smog levels and the perception of air
pollution. Furthermore the condition of the indoor air is considered to be of more
influence on human health than the condition of the outdoor air (RIVM, 1988; Samet,
Marbury and Spengler, 1987). Gates and Rohe (1987) and Baba and Austin (1989)
concluded in their studies on the relationship between crime levels and perceived fear
that crime levels are not good predictors of fear of victimisation. Finally, on the basis of
the results of empirical studies Stokols (1972) argues that a fundamental distinction must
be made between population density and its subjective counterpart: crowding.

To a s s ess the quality of the environment the IMZ heavily relies on exposure
levels. But the results of the above studies show that the negative effects of
environmental factors can only partly be explained by the level of physical exposure. In
addition to exposure levels, personal, temporal or situational factors (see, e.g., Evans
and Cohen, 1987) may influence the relationship between environmental degradation
and the perceived quality of the residential environment (see below).

Altogether it is concluded that the expert-based and exposure-based view  on
the  assessment of the quality of the residential environment that originates from the
Dutch environmental policy is not without difficulties. First, the extent of agreement on
the judgement of environmental quality between experts and residents may be rather
low. Second, the assessment of the quality of the residential environment through
objective measurements, that is, exposure-based measurements, suffers from the
generally weak relationship between exposure levels and annoyance.

2.3 Environmental quality: theoretical considerations
In the previous sections various environmental factors have been presented

that  are considered relevant to the quality of the residential environment. Furthermore
the expert-based and exposure-based view on the assessment of the quality of the
residential environment has been discussed. Finally, some aspects other than exposure
levels have been mentioned that may influence the relationship between exposure levels
and effect, i.e., annoyance. In section 2.3.1 the person-environment relationship is
examined more closely. Other aspects than the exposure level that may affect the
perceived environmental quality are presented. Some of these aspects are closely tied to
personal or personality characteristics. Others are typical for a given source or evolve
from the interaction between an individual person and a source. Their implications for
the assessment of environmental quality is discussed. In section 2.3.2 the research view
adopted in this monograph is presented.

2.3.1 The person-environment relationship factors
From an interactional point of view the person-environment relationship is

influenced by characteristics of both the person and the environment (Altman and
Rogoff, 1987). The relationship may best be characterized as a mutual influential one.
People act upon their environment and, nowadays, this usually leads to environmental
degradation. On the other hand, a poor condition of the environment negatively affects
the residing population. In this section some of the relevant environmental and personal
characteristics are discussed in more detail. After this discussion it should be clear why
an effect-based view is adopted in this monograph and why it is worthwhile to study the
effects of environmental factors at source level. 
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In addition to ambient stressors, three other types of environmental influences are distinguished in the4

stress literature. These are: cataclysmic events, life events, and daily hassles. Cataclysmic events typically involve
disastrous events that affect large numbers of people or large areas. The nuclear power plant disaster in Chernobyl is
an example of a man-made cataclysmic event. Earthquakes (e.g., Kobe, Japan; 1995) and volcano eruptions are
examples of natural cataclysmic events. Life events usually affect a small group of people or individuals only. Yet
their impact on one's life may be quite severe. Examples are the loss of a loved one and getting unemployed, but
also pleasant events like marriage or the joy of becoming a parent. Daily hassles are minor events occurring on a
day-to-day basis that are annoying or frustrating. A quarrel at work or Charles Bukowski's famous breaking shoelace
while under time pressure are examples of daily hassles.

S t rictly speaking the term perception is used to describe sensory phenomena with respect to light,5

sound,  sme l l ,  t a s te, and the sense of touch. In this sense, for instance, safety risks or air pollution by carbon
m o n oxide can not be perceived. To include those environmental conditions that can not be perceived by sensory
experience the term environmental stressors will be used instead of ambient stressors.

Characteristics of environmental factors. Environmental factors like those
mentioned above may be conceived of as ambient stressors . 'Ambient stressors' are4

chronic, global conditions of the environment that, in a general sense, represent noxious
stimulation, and which, as stressors, place demands upon an individual to adapt to or
cope with (Campbell, 1983). In general, 'ambient stressors' may be perceived , but their5

intensity is usually low. They are chronic in terms of duration and pattern and have a
negative tone, that is, they are annoying. Usually they are non-urgent: imminent harm is
no t  imposed by them and therefore they do not require direct action. A fifth
characteristic of ambient stressors is their intractability which means that an
individuals' practical response will not easily alter their nature (Campbell, 1983).

Thus, environmental factors may be characterized as chronic, usually passing
unnoticed. They have a negative tone, are non-urgent, and are intractable. Relevant
environmental stressors are, for instance, noise, malodour, pollution, litter, crowding,
and safety risks.

Personal and personality characteristics. Several personal characteristics
have been identified in perceived environmental quality research that affect the person-
environment relationship. Among these characteristics are age, gender, socio-economic
status (SES), and type of ownership of the dwelling. In the following section research on
personal characteristics are discussed in more detail.

According to Evans and Cohen (1987) environmental influences, that is
cataclysmic events, life events, daily hassles, and ambient stressors, may be categorized
along eight dimensions. These dimensions are: perceptual saliency, type of adjustment
required, value or valence, degree of controllability, predictability, necessity and
importance of the source, ties to human behaviour, and, finally, duration and periodicity.
Some of the above dimensions are closely tied to personal or personality characteristics
(e.g., type of adjustment, controllability) others are characteristic for a given source
(value or valence, predictability, duration and periodicity) or evolving from the interplay
between person and source (saliency, necessity and importance, ties to human
behaviour). 

Of the  personal and personality characteristics type of adjustment refers to
ways in which individuals may deal with environmental conditions. Some may act upon
the problem-causing source or diminish its consequences directly (problem-focused
coping) while others deal with the resulting effects caused by the source (emotion-
focused coping; Folkman and Lazarus, 1985). The manner of coping is dependent on
both  the  type of problem and personal disposition. As was mentioned above
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environmental stressors are intractable. From this it could be concluded that a problem-
focused coping effort to deal with an environmental stressor would be deemed to fail.
But some stressors may be less intractable than others. For example, an individual
resident may stand-up successfully against noise by neighbours, but not easily so
against noise caused by night-life. Coping abilities may depend on a person's
intellectual, social or economical skills (Holroyd and Lazarus, 1982). Therefore the way in
which different individuals react to the same source may vary. Other personality
characteristics that have been found to affect the perceived environmental quality are,
for instance, neuroticism, anxiety disposition, and locus of control (Rotton and White,
1996).

Environmental factors have a negative tone, that is they are usually negatively
evaluated. However, it is reasonable to assume that they are not equally valued and that
different sources may be rated differently by the same person. Also, the temporal
aspects (e.g., periodicity or predictability) of environmental factors may vary. Compare,
for instance, the chronic nature of traffic noise with the impulse nature of aircraft noise.
Furthermore, the noise of by-passing aircraft is usually not known in advance whereas
street noise occurs on a day-to-day basis, again and again.

A s  indicated before, environmental stressors may be perceived but are of low
intensity and usually pass unnoticed. However, they may vary in motivational saliency,
that is the extent to which they interfere with one's activities like study, work, leisure or
sleep (Campbell, 1983). Traffic noise, usually staying unnoticed, may become very
annoying when someone is preparing for an exam. Nearby night-flights in relation to
sleep disturbance is another typical example. Noise by military aircraft may be
considered less annoying to people who have a positive attitude towards the army than
to people who have not. The former may see it is a necessary activity and therefore are
more willingly to accept its consequences. Air pollution due to a car driver with his car's
thrott le wide open may be more irritating than the smoke plume above an industrial
plant.  In the first example the resulting air pollution can be attributed to the drivers
behaviour whereas in the second case the polluter is rather anonymous.

The above illustrates that the person-environment relationship is affected
variously. Some aspects are closely related to personal characteristics, others to
characteristics of the source, and yet others evolve from the interaction between a
person and a source. Following this, it may be obvious that exposure levels are just one
of the many aspects that influence the person-environment relationship. In the effect-
based view on environmental quality, which is adopted in this monograph, it is assumed
that  the influence of all these aspects are reflected in one's evaluations of the
environment. Thus, evaluations of the residential environment are thought to depend on
not only exposure levels but also on personal characteristics and characteristics of the
source other than emission strength. Furthermore, it is assumed that different sources of
the same environmental factor may vary on a number of dimensions (see above), that is,
they may be differently valued on the various dimensions. Therefore it is concluded that
it is worthwhile to analyze the quality of the urban residential environment not just at
the level of environmental factors (e.g., noise, malodour, air pollution and so on) but
also at the level of their respective sources.

2.3.2 Evaluation of environmental quality
As already mentioned in the previous chapter and in contrast to the view
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'An environment of high quality conveys a sense of well-being and
satisfaction to its population through characteristics that may be physical,
social, or symbolic.'

adopted by the Dutch government, in this monograph an effect-based view on the
perceived quality of the environment is adopted. To be more specific, the effects that
will be studied are the cognitive and affective reactions of residents evoked by various
environments and environmental assets. This view is referred to as a cognitive-
psychological view (Daniel and Vining, 1983). 

The cognitive and affective reactions mentioned are the perceived amounts of
sa t isfaction and annoyance residents experience by the prevailing condition of the
environment. Satisfaction is a common measure for perceived environmental quality
(see, e.g., Baba and Austin, 1989; Campbell, et al., 1976; Christensen and Carp, 1987;
Davis and Fine-Davis, 1981; Fine-Davis and Davis, 1982; Gruber and Shelton, 1987; Ha
and Weber, 1994; Jelinkova and Picek, 1984; Jirovec, Jirovec and Bosse, 1985). In
section 2.4 these studies are discussed in more detail.

In an  early definition of environmental quality by Lansing and Marans (1969)
'satisfaction' is one of the key criteria by which the extent of environmental quality may
be specified:

In this monograph satisfaction with the residential environment is used as measure of
perceived environmental quality.

Annoyance has been defined earlier in this monograph. It may be considered to
be the most widespread effect of exposure to environmental factors such as noise,
malodour or pollution (Winsemius, 1987). Annoyance is a frequently used measure for
the negative, affective consequences of exposure to a variety of environmental factors
(e.g., noise, malodour, (social) safety risks, crowding; see section 2.2.1). According to
Dravnieks and O'Neill (1979) the extent of annoyance due to a given source is influenced
by, for instance, the frequency of occurrence of a source, its intensity, and its duration.
The extent of annoyance people experience then may be measured either directly or
indirectly. Directly, this may be done by asking people to what extent they are annoyed.
Indirectly, by asking residents to evaluate a source according to, for instance, its
frequency, intensity, and duration. Subsequent aggregation of these evaluations would
yield an indirect estimate of perceived annoyance. In Chapter 4 this issue is discussed
at greater length.

The term 'residents', as used before, refers to (a) lay-people as in contrast to
experts and to (b) on-site residents in contrast to, for instance, visiting panels.
Residents' cognitive and/or affective evaluations of the residential environment,
collected by means of questionnaire or interview techniques, are thought to reflect the
various effects attributed to environmental degradation. They can be reflected in the
degree of residential satisfaction residents experience. In turn, residential satisfaction is
negatively affected by the degree of annoyance residents experience. Annoyance can
be either a direct or an indirect result of exposure to environmental factors. Direct, at
least  to some extent, by annoyance due to the ambient condition of one or more
environmental factors themselves. Indirect, by annoyance due to, for instance,
diminishing property value or disturbed activities as a consequence of exposure to
environmental factors.

Data on  residential satisfaction and annoyance can be relatively easily
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collected by means of interview or questionnaire. One of the disadvantages already
mentioned in the previous chapter is the subjective, that is observer-based, nature of
these assessments. However, if sound methodological procedures are followed,
observer-based assessments can be sufficiently reliable and valid.

In summary: in this monograph a cognitive-psychological perspective on the
assessment of the quality of the urban residential environment is adopted. It essentially
is an effect-based view. Key criteria are experienced satisfaction with the residential
environment and perceived annoyance by environmental factors. Throughout this
monograph, 'residential satisfaction' is used as an overall measure of the perceived
quality of the urban residential environment. The perceived environmental quality will
be assessed by asking residents for their opinions about it. Assessments of 'residential
sa t i s faction' and 'annoyance' are collected by means of questionnaires and interviews.
This view is different from the view adopted in the Dutch environmental policy, in which
exposure levels and expert opinions are the main criteria for the assessment of
environmental quality. 

2.4 Environmental quality: overview of empirical research
In the following sections an overview is presented of empirical research on the

perceived quality of the urban residential environment. In section 2.4.1 research on the
perceived environmental quality of urban residential environments is presented. In
section 2.4.2 possibly relevant personal and household characteristics for the evaluation
of environmental quality are discussed.

2.4.1 Environmental quality research
In this section an overview of empirical research on the perceived

environmental quality is presented. This overview is restricted to studies (a) that
concentrate on the perceived quality of the urban residential environment, (b) in which
residential satisfaction is the dominant evaluation criterion, (c) in which observers are
on-site residents, and (d) in which residential environments are evaluated on a large set
of possibly relevant residential attributes. In these studies, residents were asked to
evaluate their present residential situation on a set of quality attributes by means of a
written questionnaire or in a face-to-face interview. Statistical analysis of the
respondents' responses is aimed at identifying indices of environmental quality (by
means of factor analysis) and/or assessing the relative importance of indices or
residential attributes (by means of multiple regression analysis) with respect to
perceived environmental quality. The main aim of this overview is to inventory
important attributes of the residential environment.

Overview of relevant empirical research. Prior to the introduction of the Bay
Area Rapid Transit system (BART), a large urban transportation system in San
Francisco, Carp, Zawadski, and Shokron (1976) conducted an interview study among
2,541 residents. The residents were all living in the vicinity of the BART. The
respondents were asked to evaluate their present residential situation in terms of up to
one  hundred residential attributes. Evaluations were asked in terms of the extent to
which residents were bothered, satisfied, or concerned. Respondents rated by means of
scales which varied from three to seven points. Scores were analyzed by means of factor
analysis .  The factor solution resulted in no fewer than twenty interpretable factors,
which accounted for 60% of the total variance. From these twenty factors several
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clusters  could be identified on face-validity. For instance, noise turned out to be a
prominent residential characteristic. Five factors emerged that were represented by
attributes associated to noise: disturbance of indoor activities, disturbance of outdoor
activities, noise in one's own dwelling and the neighbours dwelling, noise from aircraft
and trains, and noise from outside noise sources (e.g., traffic, construction work,
industry/business). Another set of factors could be identified as aesthetics. These
factors were: aesthetics of the residential area, air quality, maintenance by residents,
maintenance services, and environmental correlates of alienation (e.g., evaluations of a
neighbourhood block as close versus open, cold versus warm, busy versus tranquil). A
third cluster was designated as neighbours although 'sense of community' may be a
bet ter description. It was characterized by factors labelled as follows: feelings about
living in this area, the people in the area, and alienation among residents. Fourthly, a
safety cluster could be identified consisting of two factors. One factor contained
attributes related to safety risks by traffic, the other contained attributes representing
safety risks with respect to persons or property. Finally, a mobility cluster was identified
which referred to two types of mobility: automobile (e.g., public transportation) and non-
automobile (e.g., distance to family or friends).

In a  nation-wide study in eight European countries Fine-Davis and Davis
(1982; see also Davis, Fine-Davis and Meehan, 1981) evaluated respondents'
satisfaction with the dwelling, the neighbourhood, health services and life in general.
Satisfaction was measured by using a four-point scale. Predictor variables were
demographic characteristics, objective aspects of the residents' dwelling, and
perceptions of attributes of the respondents' dwelling and neighbourhood. Data were
analyzed by means of multiple regression analyses. The scores of satisfaction with the
dwelling, the neighbourhood and life in general were regressed on the scores of their
underlying determinants and attributes (e.g., demographics and objective and subjective
evaluations). In general satisfaction with housing in the eight countries was largely
predicted by satisfaction with the facilities in and properties of the dwelling, such as the
kitchen, bathroom, heating, and dwelling size. The predictive power of the dwelling
attributes across different countries was found to be moderate to reasonably high
(range of the proportion of explained variance: 41% to 56%). Satisfaction with the
neighbours was the most important predictor of satisfaction with the neighbourhood in
seven of the eight countries. Other important predictors of neighbourhood
(dis)satisfaction were: dissatisfaction by vandalism and noise, satisfaction with public
transportation, the condition of property and personal safety. However, these findings
were less consistent across countries. The proportion of explained variance in
satisfaction with the neighbourhood by the neighbourhood attributes was found to be
low to moderate across the eight countries studied (range: 16% to 33%). Personal
characteristics on the other hand showed less predictive value and were found to be
less consistent across countries. The authors suggest that personal characteristics may
mediate other attitudinal variables and may do so differently in different countries due to
varying social structures. 

Jelinkova and Picek (1984) examined the relation between objectively
determined dwelling attributes and their subjective evaluation in terms of satisfaction. In
a sample of 450 Prague inhabitants it was found that dissatisfaction with the dwelling
increased with lesser indoor space, smaller number of rooms, and higher noise levels. 

In a study by Jirovec et al. (1985) 100 urban elderly men (age range 60-81 years)
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were a sked to evaluate their present residential situation on 25 dwelling and 25
neighbourhood attributes. Furthermore, general evaluations were asked on satisfaction
with the present dwelling and the present neighbourhood. The combination of the
scores  of the latter two measures was used as a measure of residential satisfaction.
Regression analyses revealed that 56% of the observed variance in residential
satisfaction could be explained by four of the neighbourhood attributes and one of the
dwelling attributes. Neighbourhood attributes that contributed significantly were:
beauty , safety, interest level (i.e., boring - interesting), and quietness. Only one of the
hous ing attributes contributed significantly, namely ventilation. On the basis of these
results the authors concluded that the influence of satisfaction with neighbourhood
attributes on residential satisfaction is of more importance than satisfaction with
dwelling attributes. 

Gruber and Shelton (1987) aimed at identifying neighbourhood attributes
affecting residents' perceptions of their neighbourhood. In addition they tried to relate
these  attributes to overall assessments of neighbourhood satisfaction. In an interview
s t udy urban residents (N= 305) were presented with two sets of variables. For the first
se t  respondents were asked to evaluate their neighbourhood on characteristics and
features in terms of satisfaction. For the second set respondents were asked to evaluate
their neighbourhood on selected attributes by means of a semantic differential scale.
Factor analysis on the first set of variable scores resulted in a factor solution of three
factors: attractiveness of the neighbourhood, public services, and facilities services.
The same analysis on the second set of variable scores resulted in six factors:
pleasant/friendly, traffic/noise, good parking/maintenance, closed space, poor
exterior lighting/maintenance, and good recreation. Both factor solutions were used in
separate regression analyses with overall neighbourhood satisfaction serving as the
dependent variable. For the first set of factors the proportion of explained variance was
moderate (37%); 'attractiveness' of the neighbourhood appeared to be the most
important factor. Attributes representing the factor labelled 'attractiveness' were:
amount of open space, quietness, good place to raise children, nearness to
neighbours, greenery, and friendliness of people. The proportion of explained variance
for the second set of factors was higher (46%). The most important factor turned out to
be the factor labelled 'pleasant/friendly'. The factor labelled 'pleasant/friendly' contained
the  following attributes: friendly, friendly neighbours, safe, good place to live,
convenient, attractive, and, finally, people are like me.

In a questionnaire study, Pulles, Steg, and Koeter-Kemmerling (1990) aimed at
identifying relevant residential attributes and assessing their relative importance with
respect  to  residential satisfaction. Respondents (N= 487) were residents of the Dutch
city of Groningen. They were presented with altogether 43 residential attributes on
which they were asked to evaluate their present residential situation. In addition they
were asked to express the extent to which they were satisfied with their present dwelling
and neighbourhood. In general the most annoying residential attributes were malodour
annoyance by animal droppings, social safety risks (crime), noise annoyance by
ne ighbours, litter by waste and garbage, noise annoyance by traffic, and poor
maintenance of the neighbourhood. By means of factor analysis on the annoyance
scores  o f the residential attributes five interpretable factors emerged: annoyance by
traffic, litter/upkeep of the neighbourhood, annoyance by noise, social safety risks, and
annoyance by malodour. In two multiple regression analyses the overall satisfaction
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scores (dwelling and neighbourhood evaluations) were regressed on the scores of the
five identified factors. The analyses revealed that most of the proportion of explained
variance in satisfaction with the dwelling (which was rather low: 17.6%) could be
explained by the factors labelled as annoyance by noise and annoyance by traffic.
Satisfaction with the neighbourhood (proportion of explained variance: 24.9%)
depended mainly on annoyance by litter/upkeep of the neighbourhood and annoyance
by noise.

In a study by Ha and Weber (1994) 1,041 residents were asked, by means of a
written questionnaire, to evaluate their present (P) residential situation on 77 residential
attributes in terms of satisfaction. Furthermore, they were asked to indicate for each
at tribute the importance with respect to an ideal (I) residential situation. From these
scores a quality measure (Q) was obtained for each attribute that was represented by
the  d ifference between the ideal situation and the actual residential situation. Factor
analysis  of these quality scores revealed seven residential factors: housing quality,
planning/landscaping, sociocultural quality, public services, environmental safety,
housing policy, and housing economics. Regression of general scores of residential
satisfaction on the seven residential factors revealed that the factor labelled 'housing
quality' contributed most to the proportion of explained variance (29%). Attributes
representing this factor could be summarized as follows: space (e.g.: storage, personal),
insulation (e.g., sound, energy), structural soundness (e.g., plumbing, fire-retardant
materials), and design (e.g., kitchen, bathroom, ceiling height, sunlight).

From the studies discussed above, only the most important findings have been
presented. The results reveal that a large number of attributes may be relevant for the
assessment of the residential environment. Altogether these studies dealt with at least a
hundred different environmental attributes. However, the results also demonstrate a
divers pattern of different (groupings of) attributes considered to be important. The
resul ts  are not conclusive with respect to a circumscribed set of attributes or indices
that  may be designated as the most important attributes or indices of environmental
quality. 

The differences in the results may be partly due to the use of different sets of
attr ibutes in the different studies. Furthermore, in most of the studies these sets of
attributes were prespecified by the researchers. It is therefore considered important to
inventory all residential attributes that possibly affect perceived environmental quality.
Also, this should be done not only on the basis of, for instance, a review of the
literature but also by asking residents themselves. This issue is addressed in more detail
in Chapter 3 of this monograph.

Also important is the fact that the attributes are defined at various levels of
concreteness, which implies a hierarchical structure, whereas the multi-attribute
structure of the concept of environmental quality is a flat one in most of the studies. In
section 2.2.1 it was concluded that environmental quality may be seen as a hierarchical
mult i-at tribute concept in which the various relevant attributes may be structured on
more than one level. In section 2.5 this conclusion is made explicit by the presentation of
a hierarchical multi-attribute model of perceived environmental quality. It will be
interesting to observe whether the aforementioned representation of environmental
quality is adequate in terms of relevant residential attributes and predicting perceived
environmental quality. 
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Another issue is the proportion of explained variance (predictive power) of the
various sets of attributes. The predictive power appeared to be low to reasonably high
(range: 16% - 56%). In some of the above studies only residential attributes were
examined whereas other studies also analyzed the influence of personal characteristics.
Adding personal characteristics in the analysis may improve the predictive power. The
influence of personal characteristics is examined below. This should indicate which
personal characteristics are relevant in the assessment of environmental quality. 
 
2.4.2 Personal characteristics

Carp and Carp (1982) examined the influence of age and gender on the
evaluation of one's neighbourhood on fifteen dimensions of environmental quality.
These  dimensions were a result of a factor analysis on the scores of one hundred
residential attributes on which residents had evaluated their neighbourhood. In a
statistical analysis the effect of age on each of the fifteen dimensions was examined. In
technical terms, univariate analysis of variance was performed on the fifteen dimensions
serving as criteria and age (12 categories; range 18 - $ 70 years) as classifying variable.
For fourteen of the fifteen dimensions a significant positive, linear relationship was
found, that is, with increasing age neighbourhood evaluations became increasingly
posi tive. Gender differences were only observed for three of the 15 dimensions. It
appeared that women were less dissatisfied with noise from the neighbour's home, less
positive about their safety, and less satisfied with their privacy than men. Combined
effects of age and gender were analyzed as well. Puzzling results were found for men and
women under the age of 21 and above the age of 70 years. In general, younger women
were more satisfied with their residential situation than younger men, whereas for the
older age group the situation was reversed. No interaction effect between sex and age
could be detected for men and women in the age groups between 21 and 69 years.

In the study by Jelinkova (1984; see above) an age effect was found in relation
to general satisfaction with the dwelling. Elderly people (over 50 years) appeared to be
more satisfied with their dwelling than younger people.

Davis e t  al. (1982) studied the influence of demographic variables on three
global measures of perceived well-being, one of which was general satisfaction with
housing.  They interviewed over twelve thousand people in eight European countries.
Satisfaction with housing was rated on a four-point scale (very satisfied-very
dissatisfied). Predictor variables for satisfaction with housing were: ownership of the
dwel ling (owner/tenant), income (quartiles), age (18-24, 25-39, 40-54, 55+ years), and
locat ion  of dwelling (urban/rural). Analyses of variance revealed that ownership was
the strongest predictor of satisfaction with housing across the eight countries, showing
tenants  to be less satisfied than owners. Income and age were found to be somewhat
less powerful predictors of satisfaction. The analyses revealed that people in higher-
income categories or older people were more satisfied than people in lower-income
categories or younger people. Location of the dwelling was not found to be a significant
predictor of satisfaction with housing.

In a study by Baba and Austin (1989) the role of, amongst others, physical
attributes of the neighbourhood on perceived neighbourhood safety was examined. The
phys ical attributes were the neighbourhood's appearance, litter, open space, and the
amount of  peace and quietness in the neighbourhood. The results on the personal
characteristics studied indicated that the residents' socio-economic status (SES), age,
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and ownership of the dwelling (tenant versus owner) affected the evaluation of the
neighbourhood. People high in SES, older people, and homeowners were more satisfied
with the physical attributes of their neighbourhood than people low in SES, younger
people, and tenants, respectively. Other personal characteristics studied (race, length of
residence) showed no statistically significant relationship with satisfaction with the
neighbourhood. 

Pulles et al. (1990; see also above) also assessed the influence of personal
characteristics (i.e., age, gender, and SES) on the evaluation of satisfaction with the
dwelling and the neighbourhood, respectively. A multiple regression analysis revealed
that  age  was an important predictor variable of satisfaction with the dwelling and the
neighbourhood. Again older residents appeared to be more satisfied than younger
residents .  On the other hand, the influence of SES and gender was found to be very
low.

Several personal characteristics have been found to affect the perceived
quality of the residential environment as expressed by residential satisfaction. In general
age and SES appeared to be important personal characteristics. Older people and people
high in SES appeared to be more satisfied with their residential situation than younger
people or people low in SES. Homeownership also affected satisfaction with the
residential situation. In general tenants appeared to be less satisfied with their
residential situation than homeowners. Gender, also an important personal characteristic
in psychological research, does not appear to be an important personal characteristic in
this  context. What remains unclear from these studies, however, is why, for instance,
older people, people high in SES, or homeowners are more satisfied than younger
people, people low in SES, or tenants. Maybe, older residents have been living for a
longer period in the same residential situation and are therefore habituated or adapted to
negative aspects of the residential situation. People high in SES may have more and
better  choice options available when renting or buying a dwelling than people low in
SES. Homeowners make a strong, financial, commitment towards a given residential
s i tuation when buying a dwelling. Perhaps they are inclined to search longer to find a
satisfying residence. Nevertheless, in the empirical research to be presented in this
monograph personal characteristics (e.g., age, gender, SES, and homeownership) will be
studied only to control for their possible influence on perceived environmental quality.

2.5 A theoretical model of urban environmental quality
In sec tion 2.2 it was concluded that environmental quality may be best

conceived of as a hierarchical multi-attribute concept. An outline of this idea was
presented. Relevant attributes were satisfaction with the dwelling, the neighbourhood,
and the community. In turn, for the dwelling and the neighbourhood specific dwelling
and neighbourhood attributes were identified. Finally, the neighbourhood attributes
could be characterized by various sources. In section 2.3 the relevant environmental
factors were characterized as environmental stressors. Environmental quality in general
was defined in terms of satisfaction with the residential situation. The perceived effects
of the environmental stressors were defined as the extent of satisfaction or annoyance
residents experience from these stressors in their residential situation. Furthermore it
was argued that it not only was worthwhile to assess the perceived quality on the level
of environmental stressors but also on the, lower, level of their respective sources. This
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Figure 2.1 Hierarchical multi-attribute model of urban residential quality.

is  so  because different sources of the same environmental factor may be evaluated
differently on the various dimensions discussed in section 2.3.1. Finally in section 2.4 an
overview of relevant empirical research was presented. A rather large number of relevant
residential attributes were found to have an influence on perceived environmental
quality. However, these attributes were defined at diverse levels of concreteness
whereas the multi-attribute structure of the concept of environmental quality  was flat in
most of the studies discussed.

Altogether this has led to the design of the hierarchical multi-attribute model of
perceived quality of the urban residential environment, depicted in Figure 2.1. It is
considered to be a preliminary, theoretical model. According to this model
environmental quality is represented by the amount of residential satisfaction (level 1 in
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Figure 2.1) residents experience. Residential satisfaction is thought to depend on the
residents' satisfaction with the neighbourhood, the dwelling and the community,
respectively. Satisfaction with the neighbours is used as a key-indicator of satisfaction
with the community (cf. Carp et al., 1976; level 2). The first two attributes are assumed to
depend on the residents' satisfaction with specific dwelling and neighbourhood
attr ibutes  (level 3). 'Satisfaction with the neighbours' may also be decomposed into
several 'neighbours'-attributes but this will not be done here. Relevant dwelling
attributes are satisfaction with the dwelling's costs, facilities, upkeep, and size.
Neighbourhood satisfaction is expected to depend on satisfaction with seven attributes
labelled as follows: annoyance by noise, malodour, air/water/soil pollution, litter, safety
risks, crowding, and lack of neighbourhood facilities. 

At  the lowest level of the model (level 4), each of these seven features is
decomposed into specific sources. The neighbourhood attribute annoyance by noise
was expected to depend on annoyance by the following eleven sources: noise by indoor
appliances, by neighbours, by animals, by youth, by nightlife, by cars and mopeds, by
buses, metro, or lorries, by trains, by ships, by airplanes, and by industrial activity. The
attribute annoyance by malodour was expected to depend on annoyance by the
following five sources: malodour by animals, by garbage or waste, by traffic, by
industrial activity, and by surface water or sewage. The attribute labelled annoyance by
pol lu t ion  was expected to depend on annoyance by the following six sources: smog,
dust in the air, soil pollution, water pollution, pollution of drinking water, and vibrations
due  to traffic. The attribute labelled 'annoyance by litter' was expected to depend on
annoyance by the following five sources: garbage or waste, animal droppings,
demolition, unaesthetic buildings, and graffiti. The attribute 'annoyance by safety risks'
was expected to depend on annoyance by the following seven sources: traffic,
vandalism, burglary or theft, hold-up or robbery, industrial activity, youngsters, and
junkies or prostitution. The attribute 'annoyance by crowding' was expected to depend
on  annoyance by the following six sources: number of people in the neighbourhood,
available parking space, time spent waiting in shops, busy streets, encountering
unfamiliar faces, and dense developments. Finally, the attribute 'annoyance by lack of
neighbourhood facilities' was expected to depend on dissatisfaction with the following
eleven sources: schools, shops, primary health care facilities, sport facilities, nightlife,
play grounds, walks, greenery, illumination at night, public transportation, and arterial
roads. Altogether, fifty-one specific sources of annoyance were included in the model.

It s h o uld be noted that the model represents the researcher's cognitive
representation of the multi-attribute nature of the concept of environmental quality. It
would be interesting to see what the residents' representation of this concept looks like
and to  what extent it matches with the researcher's view. This issue is discussed at
greater length in Chapter 3.

The above-presented model will serve as a theoretical framework on which the
empirical studies in this monograph are built. In the next chapter the multi-attribute
evaluation of the perceived quality of the urban residential environment is discussed. 
 
2.6 Research hypotheses and research questions

In this  chapter the quality of the urban residential environment has been
discussed (a) from the policy maker's view, (b) on the basis of theoretical
considerations, and (c) according to the relevant empirical research. Several conclusions
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have been drawn. In this section these conclusions are presented as research
hypotheses together with the general research questions.  

Hypothesis 1:
The 'perceived quality of the urban residential environment' can be usefully
considered to be a hierarchical multi-attribute concept.

Research questions:
- Which are the relevant attributes with respect to the perceived quality of the

urban residential environment (neighbourhood attributes and dwelling
attributes)?

- What is the residents' cognitive representation of the concept of environmental
quality? 

- What is the relative importance of these attributes?

Hypothesis 2:
- Urban environmental quality does not only depend on physical environmental

attributes (e.g., noise, malodour, air pollution) but also on various other types
of environmental attributes, e.g., psycho-social attributes and attributes of the
built environment.

Research question:
- How important are the physical residential attributes (e.g.: noise, malodour, air

po llution, external safety risks) in comparison to the other types of residential
attributes? 

Hypothesis 3:
- Experts' perceptions of environmental quality differ from residents' perceptions

of environmental quality with respect to relevant environmental attributes, the
cognitive representation of the concept, and the relative importance of
attributes of environmental quality.

Research questions:
- To what extent do the cognitive representations of the concept of

environmental quality of experts and residents match?
- What is the extent of (dis)agreement between experts' and residents'

evaluations of relevant residential attributes and their relative importance?

In addition to the above hypotheses one methodological hypothesis is addressed in the
research presented in this monograph. In Chapter 3 the following hypothesis is
discussed in more detail.
Hypothesis 4:

Behavioral decision theory provides a fruitful methodological framework for
modelling the perceived quality of the urban residential environment. Applying
different decision-theoretical methods and techniques to study the concept of
environmental quality will lead to comparable results. These results may be
used for the development of a tool that is capable of assessing perceived
environmental quality.

Research questions:
- What  is the extent of convergence between the results of the 'top-down' and



27Residential environmental quality

'bottom-up' way of structuring attributes?
- What  is  the extent of agreement between constructive and reconstructive

modelling the respondents' preference structure for the perceived
environmental quality?

In the next chapter (Chapter 3) the general research methodology is presented.
On the basis of methods and techniques from behavioural decision theory a multi-
attribute evaluation procedure is discussed. Three evaluation approaches are
introduced: a 'Hierarchical Multiple Regression' approach, a 'Multi-Attribute Utility'
approach, and a 'Conjoint Analysis' approach. The advantages and disadvantages of
the  three approaches are discussed. This is followed by the presentation of four
empirical studies (Chapters 4 through 7) that were conducted to test the research
hypotheses and to answer the research questions. In Chapter 4 a questionnaire study is
presented. In this study the 'Hierarchical Multiple Regression' approach is used.
Residents evaluated their present residential situation on the attributes of the theoretical
model of 'environmental quality'. This was done by means of a written questionnaire.
Respondents provided both overall evaluations as well as single-attribute evaluations.
By means of several multiple regression analyses the relative weights of the residential
attributes were estimated. Relative weights of the residential attributes were estimated
on  group-level data, since each respondent only evaluated one object: his or her own
residential environment. In Chapters 5 and 6 two studies are presented in which the
Multi-Attribute Utility ('MAU') approach will be used. Respondents made an inventory
of 'value-relevant' residential attributes and structured these attributes according to a
'bottom-up' approach into a 'value-tree'. The various individual value trees were
combined into a so-called empirical model of environmental quality. For each respondent
relative attribute weights were assessed. This was done directly by using a 'ranking and
rating' method. Weight assignment was carried out irrespective of the present residential
situation of the respondent but with respect to the quality of dwellings and
neighbourhoods in general. The main difference between the two studies presented in
Chapter 5 and 6 is the type of respondent. In one study (see Chapter 5) the
respondents were residents. In the other study municipal civil servants (experts; see
Chapter 6) were interviewed. Both groups followed the same procedure.

Finally, in Chapter 7 a study is presented in which a Conjoint Analysis
experiment was performed. In a standard Conjoint Analysis experiment respondents are
presented with a number of representations of objects (e.g., representations of
neighbourhoods), so-called profiles. The profiles were experimentally designed on the
basis of predetermined attributes and attribute levels. Respondents were presented with
the  profiles and were asked to judge them holistically, for instance, by ranking them
according to their attractiveness. From the rankings the relative importance of the
attributes can be obtained.





The term 'objects' may be replaced by 'choice options', 'consequences', or 'concepts'. For the benefit of1

the general methodological discussion the term 'object' is used here. Furthermore it is used to indicate 'dwellings'
and 'neighbourhoods'. The term 'concept' is used in relation to 'environmental quality'.

Chapter 3
Empirical research methods

3.1 Introduction
In the  previous chapter it was concluded that the 'perceived quality of the

urban residential environmental' may best be interpreted as a hierarchical multi-attribute
concept . This approach was visualized in the model of environmental quality given in
Figure 2.1 (Chapter 2). Quantifying perceived environmental quality is a complex
problem because in quality assessment of residential environments many different
features have to be considered simultaneously.   
Behavioural decision theory (see, e.g., Keeney and Raiffa, 1976, Hogarth, 1987; Von
Winterfeldt and Edwards, 1986) provides theories, models and methods for the analysis
of multi-attribute objects. This will be referred to as a multi-attribute evaluation.1

In the remainder of this chapter the general research methodology is explained.
A multi-attribute evaluation procedure involves several steps. The different steps are
explained and for each step different methods and techniques are discussed (section
3.2). In  section 3.3 three distinct research approaches that were used in the four
empirical studies are presented. They have been developed on the basis of the different
methods and techniques discussed in section 3.2. In section 3.4 these three approaches
are compared. Their strengths and weaknesses are discussed. The chapter ends with
some concluding remarks about the research methodology (section 3.5).

3.2 The general research methodology: the multi-attribute
evaluation procedure 

The quintessence of a multi-attribute evaluation procedure is that objects are
thought to possess a 'value' or 'utility' for various reasons. Therefore, a complex object
is seen as being composed of smaller constituting components, called attributes.
Attr ibutes are the relevant features or characteristics of the concepts or objects under
consideration on which objects or concepts may have varying values. Objects, then, are
evaluated on the underlying attributes. That is, objects are located on a scale for each
attribute. Subsequently the weight of each attribute is determined. Weights express the
relative importance of an attribute with respect to the overall value of an object.
Attr ibute weight and evaluation of the object on the attribute are combined to yield a
single-attribute value. Next, the single-attribute values are aggregated across the
various attributes. This leads to an overall value of the object under consideration. On
the basis of the overall value or utility of the objects (two or more), a decision (choice,
preference) may be stated. Finally, sensitivity analysis may be performed to assess the
robustness of the results, i.e., to assess the extent to which alterations in scale values,
attribute weights, or aggregation rules may lead to different decisions. The term value is
used when some kind of objective unit is available to quantify the score of the object on
the  relevant attributes. Utility is used to express the subjective value of the object on
the relevant attributes. 

More specifically, the quality of the urban residential environment is conceived
of as possessing a subjective value. This value is determined by the value of the 'urban
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residential environment' on its underlying attributes, e.g., one's satisfaction with the
dwelling, the neighbourhood, and the neighbours (see Figure 2.1, Chapter 2). The
overall subjective value of the urban residential environment, then, is a weighted
aggregation of its evaluations on the relevant attributes. So, for the assessment of the
'subjective value' (i.e., environmental quality) of 'multi-attribute objects' (i.e., urban
residential environments), the following information is needed: what are the objects?
What are the value-relevant attributes? What are the scores (evaluation) of the object
on  the  relevant attributes? What is the relative importance (weight) of these
attributes? What is the proper aggregation rule? Finally, how robust are the evaluation
results (sensitivity analysis)? More formally, after identifying the object, several steps
may be undertaken for the analysis of a multi-attribute object:

1. 2. 3. 4. 5.
identify value-  evaluate objects assign relative aggregate weights perform sensitivity

relevant attributes on attributes weights and object scores analysis

In the following sub-sections solutions for answering the above questions are
discussed in more detail. For each successive step several methods and techniques are
discussed. In section 3.3 the specific research approaches used in the empirical studies
are p resented. This is done according to the topics raised in the questions above and
discussed below. 

3.2.1 Defining the objects
The central topic in this monograph is the concept of 'environmental quality'

with emphasis on the quality of urban residential environments as explained in the
previous chapter. These are the objects for the multi-attribute evaluation. The main goal
of the latter is to assess the respondents' value-relevant attributes that affect the
perceived quality of the urban residential environment and to assess their relative
importance. In qualitative terms, the perceived quality of the urban residential
environment is determined by a respondent's satisfaction with the dwelling, the
neighbourhood, and the neighbours. In turn, satisfaction with the dwelling and the
neighbourhood is determined by satisfaction with their lower-level attributes: the
dwelling and neighbourhood attributes. Several sources could be identified that affect
satisfaction with the various dwelling and neighbourhood attributes. These sources are
the end-level attributes (see below). The evaluation should reveal the relevant attributes
for a s s e s sing the quality of the urban residential environment and their relative
importance.

3.2.2 Identification and structuring of value relevant attributes
The first step in a multi-attribute evaluation procedure is to identify and, if

necessary, to structure value-relevant attributes.

identify value- evaluate objects assign relative aggregate weights perform sensitivity
relevant attributes on attributes weights and object scores analysis

Several s ources and methods may be used to identify and structure relevant
attributes of objects. Relevant attributes can be elicited, for instance, by using common
sense, by reviewing relevant literature, or by interviewing relevant people (e.g.,
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experts, residents). Techniques available for interviewing are, for instance, direct
questioning and indirect questioning (Alpert, 1971). In direct questioning the
respondent is asked to motivate his preference for a given object. It is assumed that the
respondent knows and will tell which attribute(s) determine his preference. Indirect
questioning is any method in which a respondent is not asked directly which attributes
influence his preference. An example is 'third-person' projective questioning. In this
method the respondent is asked to indicate the importance of various attributes in
determining most people's preference for a given object. Applying these techniques and
methods may result in a set of attributes that are defined at various levels of
concreteness. If this is so, the attributes may be structured in a hierarchical order.

Two approaches to structure attributes can be distinguished: an analytic or
top-down approach and a synthetic or bottom-up approach. The 'top-down' approach
star ts with an inventory of abstract, semi-specified value-relevant attributes. These
at t ributes are split up into more specific attributes (e.g., environmental quality into
sa t isfaction with the dwelling, the neighbourhood, and the neighbours). The
specification of attributes is continued until the attributes reach a level of concreteness
on  which the objects can be validly measured. These are the so-called 'end-level'
attributes. The proposed model of 'urban residential quality', in the remainder referred to
as  the model of 'environmental quality' (see Chapter 2, Figure 2.1) was constructed
according to this approach. The bottom-up approach involves a synthesis of well-
specified, concrete attributes. Specific attributes are put together in groups so as to
yield fewer and less well-specified general attributes. In turn, these so-called higher-
level attributes are grouped together. This may continue until only one attribute
remains, the 'top-level' attribute (Westenberg, 1993).

In bo th  the 'top-down' and the 'bottom-up' approach abstract attributes are
located higher up in the hierarchy of attributes than well-specified attributes. The
abstract 'top-level' attribute branches into more and more specific attributes ending with
the  'end-level' attributes. Altogether the attribute hierarchy is called a 'value tree'.
Normally, the value tree is reshaped and pruned until all important attributes are in place.
Redundancy of attributes should be avoided. Attributes may be called redundant if they
have the same meaning or are correlated (Von Winterfeldt and Edwards, 1986). As a rule
of thumb a value-tree contains eight to fifteen 'end-level' attributes with ten 'end-level
attributes' as an optimum (Von Winterfeldt and Edwards, 1986; Westenberg, 1993).
Usually, the 'top-down' approach results in a value-tree with small numbers of attributes
per level but with many levels (deep hierarchical structure), whereas the 'bottom-up'
approach usually results in flat, broad-based value-trees (Westenberg, 1993).

For the benefit of study 1 (see Chapter 4) a review of the literature was carried
out  to arrive at a set of residential attributes. In study 2 and 3 (see Chapters 5 and 6)
attributes are inventoried by direct questioning. To structure the value-relevant
attributes of 'environmental quality' both approaches discussed above are applied in the
empirical studies. In study 1 the 'top-down' approach is used. In study 2 and 3 the
'bottom-up' approach is used.

3.2.3 Evaluation of objects
So far the value-relevant attributes have been identified and, if necessary,

structured. The next step is to evaluate the objects on the underlying attributes.



32 Chapter 3

identify value- evaluate objects assign relative aggregate weights perform sensitivity
relevant attributes on attributes weights and object scores analysis

Several numerical estimation methods for evaluating objects are available (Von
Winterfeldt and Edwards, 1986). Numerical estimation methods are, for example, direct
rating, category estimation, ranking and ratio estimation. In 'direct rating' objects are
located directly on a scale. For example, bicycles may be located directly on a monetary
scale with respect to the attribute 'cost'. If no objective scale is available objects may be
located directly on a subjective scale ranging from, e.g., 1 to 100. In 'category
es t imation', categories are formed first. The continuous 'cost' scale introduced above
may be narrowed down to, for instance, five categories. These five categories may
represent  increasing price classes for bicycles. The discrete cost score of the various
bicycles may now range from 1 to 5. In case of a subjective price scale (inexpensive-
expensive) several levels in between may be used (categories). The levels are called
'equi-distant', that is, the difference between, for instance, level 1 and level 2 is
supposed to be the same as the difference between level 4 and level 5. In the 'ranking
method' objects are rank-ordered according to their attractiveness or preference. The
most attractive or preferred object is given the highest ranking. The 'ratio estimation
method' for value measurement is similar to the one for 'weight estimation', it will be
discussed below.

To evaluate objects, different evaluation methods may be used. Objects may be
evaluated either 'decomposedly' or 'holistically'. In the first case, the object is separately
evaluated on each relevant attribute. In the second case, objects are evaluated as a
whole, according to their attractiveness or preference. For both types of evaluations the
estimation methods described above may be used.

In the study 1 (Chapter 4) objects are evaluated both decomposedly and
holistically using category estimation, in study 4 (Chapter 7) objects are judged
holistically, by ranking them according to attractiveness. In studies 2 and 3 (Chapters 5
and 6) objects are not evaluated (see section 3.3.2).
 
3.2.4 Assignment of relative weights

The next step in the multi-attribute evaluation procedure is the assessment of
relative attribute weights.

identify value- evaluate objects assign relative aggregate weights perform sensitivity
relevant attributes on attributes weights and object scores analysis

Weights are used to express the importance of an attribute with respect to the
objects that are valued. Suppose the relationship between the value of an object on an
attribute and the overall value of the object is linear. If the attribute value increases with
one unit, the attribute weight gives the extent of the resulting increase in the overall
value of the object. Mostly, attribute weights are not absolute values but are somehow
estimated in relationship to each other, therefore they are called relative weights.

Several methods for attribute weight elicitation are available. Among them are
multiple regression analysis, ranking and ratio weighting, conjoint analysis (also known
as judgement analysis or policy capturing), pair-wise comparison, swing-weighting, the
trade-off method, pricing out, and lotteries (see, e.g., Clemen, 1991; Hair Jr, Anderson,
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Tatham and Black, 1992; Von Winterfeldt and Edwards, 1986; Westenberg, 1993). Some
of these methods will be elaborated below.

One property of multiple regression analysis is that so-called 'regression
weights (B) are estimated. The value of a 'regression weight' indicates the extent to
which the dependent variable (i.e., a higher-level attribute) changes if the independent
variable (i.e., a lower-level attribute) changes with one unit. In case of two or more lower-
level attr ibutes, as in a multiple regression analysis, these weights are standardized
because variables may be expressed on different scales. The 'standardized regression
coefficients' or 'beta-coefficients' ($'s) of the lower-level attributes are comparable since
they  are expressed on a common scale. In this way a '$-coefficient' may be used to
indicate the relative importance of a lower-level attribute. Multiple regression analysis is
one  of  the research methods used to elicit the relative importance of environmental
quality attributes (study 1, see Chapter 4). Therefore it will be discussed in more detail
below (see section 3.3.1).

Another  weight estimation procedure is the ranking and rating of attributes
with respect to their relative importance for the evaluation of the object. 'Ranking and
rating' is a weighting method frequently used in a Multi-Attribute Utility Analysis
(MAUA). First, attributes are rank-ordered from most important to least important.
Subsequent ly, attributes are rated on an interval or ratio scale. In interval scaling the
most important attribute is assigned a value of, for instance, 100. This attribute serves as
anchor point. All other attributes are assigned values equal to or lower than the anchor
point. The difference in importance among attributes is given by the differences among
the  assigned values. In ratio scaling the least important attribute is used as an anchor
point and assigned a value of, for instance, 10. Another attribute considered to be three
times as important as the anchor attribute then receives a rating of 30. In this case the
difference in importance is given by the ratio between any attribute and the least
important attribute. Usually, the obtained rankings and ratings are standardized in order
to  make comparisons between respondents possible. Rules for standardizing and
transforming rankings into scores on an interval scale can be found in Von Winterfeldt
and Edwards (1986), rules for standardizing ratings can be found in Voogd (1983).
MAUA is a second method used to analyze the concept of environmental quality (study
2 and 3, see Chapters 5 and 6). It will be explicated below (see section 3.3.2).

Conjoint  analysis may be used, among other purposes, for the estimation of
the relative importance of value-relevant attributes. In a standard 'conjoint analysis'
experiment respondents are presented with a number of representations of objects (e.g.,
representations of neighbourhoods), so-called profiles. The profiles are experimentally
designed on the basis of predetermined attributes and attribute levels. Respondents are
presented with the profiles and are asked to judge them holistically, for instance, by
ranking them according to their attractiveness. From the rankings, provided by the
respondent, and the specified attribute levels, predetermined by the researcher, the
relative importance of the attributes is reconstructed. Conjoint analysis is a third
research method employed in the analysis of the concept of environmental quality
(study 3, see Chapter 7). It will be discussed in more detail below (see section 3.3.3).

Other weight elicitation techniques are pair-wise comparison, swing-
weighting, and the trade-off method. In the pair-wise comparison method, a respondent
is presented with all possible pairs of attributes. For each pair the respondent indicates
which attribute is more important. After repeated comparisons or after comparison of
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each pair by many different respondents, a 'frequency' value may be obtained that
indicates how many times attribute 'x' is preferred over attribute 'y'. A scaling technique
may be used to identify the location of a specific attribute on an importance scale on the
basis of its 'frequency' value. A higher score on the scale indicates a higher importance
of a specific attribute. (For a discussion of scaling techniques see, for instance,
Meerling, 1981). An extension of the aforementioned method is the trade-off method. In
the 'trade-off method' two objects are considered simultaneously both differing on only
two attributes. The first object is better on one attribute and worse on the other, in the
second  object it is the other way around. The respondent indicates which object is
preferred and by doing so he or she also indicates the more important attribute, that is,
the attribute whose outcome is best on the preferred object. Subsequently, the more
important attribute is described on a less desirable level in the preferred object. An
alternative is the improvement of the more important attribute in the non-chosen object.
This is continued until the respondent has no distinct preference for either object. The
respondent is considered to be indifferent between the two objects. The extent of the
change is a measure for the relative importance of the attribute. This method takes into
account  that a loss in the value of one attribute may be compensated by a quantified
increase in another attribute (Borcherding, Schmeer and Weber, 1993). In swing-
weighting the respondent starts with an alternative that is worst on all attributes. The
respondent is then asked to change one attribute at a time from the worst to the best
possible value. The respondent starts with the attribute whose 'swing' from low to high
would yield the largest improvement of the alternative, then the second best attribute
and so on. In this way an importance ranking of attributes is achieved. Furthermore, the
value of the improvement by the 'swing' of the most important attribute from the worst to
the best possible value is, arbitrarily, set at 100. The extent of improvement of the
alternative by the other attributes' swings is expressed as a percentage of the swing on
the 'best' attribute. These percentages are standardized to obtain the final attribute
weights (Clemen, 1991).

Compared to the 'ranking and rating method' above, the latter three weight
e s timation methods are more laborious to perform. Furthermore, the 'ranking and rating
method' is usually employed in attribute weight assessment of hierarchically structured
concepts, because this method is easier to apply to nested attributes. Such is the case in
the present evaluation of the concept of environmental quality. The use of the 'trade-off
method' and 'swing-weighting' is usually confined to non-hierarchically structured (flat)
multi-attribute concepts (Borcherding et al., 1993).
 
3.2.5 Aggregation

Once the  values of an object on the relevant attributes and the attribute
weights have been obtained they may be combined to yield an overall value for the
object. This is done using an aggregation rule.

identify value- evaluate objects assign relative aggregate weights perform sensitivity
relevant attributes on attributes weights and object scores analysis

The aggregation rule reflects the relationship between the overall evaluation of
the  object  on the one hand and the attribute information about the object (scores on
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It should be noted that in this kind of modelling, i.e., 'structural modelling', the aggregation rule only2

represents the presumed structure of preference. It is the result of an input-output analysis. What actually goes on
ins ide a respondent's mind is not necessarily captured by structural modelling. In contrast, 'process tracing' (see,
e.g., Van Dam, 1993) aims at understanding what is going on inside a respondent's mind.

attributes, weights) on the other hand. 2

To aggregate, first each attribute value of the object and its weight are
combined. This results in a so-called 'single-attribute subjective value'. Usually, the
attr ibute value of the object and attribute weight are multiplied to yield the 'single-
attribute subjective value'. Next, these single-attribute values are combined, which
results in an overall value for the object. Frequently, an 'additive model' is assumed. The
model is also known as a 'main effects model'. This means that respondents are assumed
to just add up the 'single-attribute subjective values' to arrive at an overall value for the
object  at hand. An extension of the additive model is a composition rule using
'interaction terms'. It is similar to the 'additive' model in that it also assumes that
respondents simply add up the 'single-attribute subjective values'. In addition, however,
it allows for combinations of two or more levels of certain attributes to be of more or less
value than simply their sum. Adding interaction terms might improve the model's
predictive power (the 'model fit'). However, the benefits of adding interaction terms to
the  model may not weigh up against the disadvantages of a more complicated design
that  is  necessary to study interaction terms. Main effects usually account for the
biggest part, about 80%, of the proportion of explained variance in the observations,
while two-way interaction terms typically add only about three to six percent, and three-
way interaction terms add only another one percent to the proportion of explained
variance in the data (Louviere, 1988). 

There are alternative, that is non-additive, model types for aggregation such as
the distributive model, the dual-distributive model, or the multiplicative model (Louviere,
1988; Von Winterfeldt and Edwards, 1986). But the 'additive' model is the most simple
one. It also is the most commonly used model in a multi-attribute evaluation procedure
(Leung, 1978; Louviere, 1988; Von Winterfeldt and Edwards, 1986). The choice for an
additive model is a trade-off between a reliable (robust, see below) model form and a
best practical means of representing the structure of respondents' preferences.

3.2.6 Sensitivity analysis
Finally, after the overall values of the objects have been assessed, sensitivity

analysis may be performed.

identify value- evaluate objects assign relative aggregate weights perform sensitivity
relevant attributes on attributes weights and object scores analysis

Sensitivity analysis is a check on the stability or robustness of the model
ou tcomes. It refers to the extent to which changes in the model parameters (relative
weights) or model form (the aggregation rule) lead to different overall 'subjective values'
of the objects, hence may lead to different decisions (Leung, 1978; Van Den Brink, 1993).
For instance, once an aggregation rule has been drawn up the relative importance of the
attr ibutes may be changed. Attributes may be treated as equally important (equal
weighting), or the rankings of the relative weights instead of their numerical values may
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Table 3.1 Overview of the previously discussed methods and techniques for the subsequent steps in a decision
analysis procedure.

attributes object evaluation weight assignment aggregation sensitivity
analysis

inventory:
-how:
 -common sense
 -literature
 -key persons
-who:
 -respondent
 -researcher
techniques:
-questioning
 (direct or
 indirect)
structuring:
-'top-down'
-'bottom-up'

estimation method:
-direct rating
-category
 estimation
-ranking + rating
evaluation type:
-decomposed
-holistic

methods:
-multiple 
 regression analysis
-ranking + rating
-Conjoint Analysis
-pair-wise
 comparison
-swing-weights
-trade-off

rule type:
-additive
   -linear 
   -multi-linear
-non-additive

-model
 parameters
-model form

be used. Yet another possibility is to set the relative weight of some attributes at zero.
This is the case if, for instance, only the three most important attributes of a given set
are considered in estimating the overall subjective value. Sensitivity to model form may
be analyzed by employing different aggregation rules (see section 3.2.5). The extent of
the changes in the overall 'subjective value' of the object may determine the robustness
of the model.

Sensitivity analysis is only useful in cases were actual decisions (choices,
preferences) on two or more objects have to be made. In this monograph the multi-
attribute evaluation procedure is used to analyze a respondents preference structure,
that is, to analyze what attributes are considered important and how important they are
in relation to each other. Therefore, making actual decisions and therefore performing
sensitivity analysis is beyond the scope of this monograph.

3.2.7 Summary and discussion of general methodology
In the  previous sections the steps of a multi-attribute evaluation procedure

have been discussed at length. For each of the steps several methods and techniques
have been introduced and discussed. They are summarized in Table 3.1. Now some
important methodological issues can be discussed. 

Firstly, different methods to identify and structure relevant attributes have
been discussed (see Table 3.1, leftmost panel). The inventory of attributes may be done
by  the researcher by reviewing relevant literature or by using common sense. The
results of this method have been presented in Chapter 2. Also, attributes may be
elicited from respondents by questioning them. The results of the latter method then
could be used as a check on the results obtained by the researcher. Furthermore, two
methods to structure attributes have been discussed: the 'top-down' approach and the
'bottom-up' approach. The 'top-down' approach has been used by the researcher to
structure the attributes that came up from the review of the literature and resulted in the
value-tree given in Figure 2.1: the proposed model of environmental quality or
theoretical model (see Chapter 2). The 'bottom-up' approach is employed as well. In one
of the empirical studies (see below) this is done by residents. The resulting value tree
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'Constructive' modelling is also known as 'compositional' modelling, the term 'build up' approach may3

be noted as well. 'Reconstructive' modelling is also known as 'decompositional' modelling. It is also referred to as
'break down' approach.

will be designated as the empirical model of environmental quality (see Chapter 5). It
will be interesting to observe to what extent the contents and structure of both models
converge. 

The second issue concerns the type of modelling. This is especially important
for the way in which the attribute weights are assessed. Two types of modelling may be
distinguished: constructive modelling and reconstructive modelling. Typically, in
'constructive' modelling a multi-attribute concept or object is built up from its underlying
attributes. Objects are scored separately on each of the value-relevant attributes. The
relative importance of the underlying attributes is estimated either directly or indirectly.
An example of a direct weighting method is the 'ranking and rating' method. The 'trade-
off' method and 'pair-wise comparison' are examples of indirect weighting methods. By
combining objects' scores and relative weights into single-attribute subjective values
and subsequent aggregation of these values, the overall value of the object is obtained.
A  MAU-analysis is a typical constructive modelling approach. On the other hand, in
' reconstructive' modelling, the overall preference, by ranking or rating, for an object is
broken down to yield the relative importance of the underlying attributes. Both 'multiple
regression analysis' and 'conjoint analysis' are examples of reconstructive modelling.3

Finally, in constructive modelling, i.e., a MAU-analysis, the relative attribute
weights are usually assessed irrespective of the objects under consideration. This is in
contrast to reconstructive modelling in which relative attribute weights are derived from
the observed covariance between overall scores of one or more objects and the objects'
scores on the underlying attributes. In a typical Conjoint Analysis experiment
respondents judge more than one object. Relative weights then can be assessed on an
individual level. In a multiple regression analysis respondents usually provide
judgements on one object. Relative weights result from an analysis on group-level data.
It will be interesting to assess the extent of correspondence between the results of the
'constructive' and 'reconstructive' modelling approaches, especially with respect to the
assessment of the relative importance of the residential attributes.

Thus, as already announced in Chapter 2 the following methodological
research questions will be addressed:
- What  is the extent of convergence between the results of the 'top-down' and

'bottom-up' ways of structuring attributes?
- To what extent will different types of modelling the respondents' preference

s t ructure for the perceived environmental quality (constructive versus
reconstructive) lead to the same results?

3.3 Introduction to three research approaches
Two main research questions that are addressed in this monograph with

respect to residential attributes affecting environmental quality are:
- what are the value-relevant residential attributes?
- what is the relative importance of the value-relevant attributes?
Together with the methodological issues discussed above this has led to the design of
three research approaches. In this section the approaches are discussed at greater
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length.
For the analysis of the concept of 'environmental quality' four empirical studies

were designed and carried out. The studies were designed on the basis of three types of
analyses already briefly introduced in the 'weight assignment'-section (section 3.2.4).
These are: Multiple Regression analysis, Multi-Attribute Utility analysis, and Conjoint
analysis. The main difference between the three approaches is the way in which the
relative importance of residential attributes is assessed (see above). Other differences
concern: the way in which attributes are collected and by whom, the type of evaluation
made (decomposed versus holistic), the type of object (real or experimental objects) and
the  level of weight assessment (individual level versus group level). These issues are
discussed in the sections below. 'Aggregation' of single-attribute subjective values
(section 3.2.5) and 'sensitivity analysis' (section 3.2.6) will not be addressed in the
remainder o f this chapter. This is so because, as already pointed out, to aggregate
usual ly an additive model form is assumed. It was concluded that this was the best
practical means for representing the structure of a respondent's preference. The additive
model form is adopted for each of the three approaches. As already explained above, the
focus of this monograph is on analyzing respondents' judgements rather than on making
decisions. Therefore sensitivity analysis will not be performed.

Below, the 'Hierarchical Multiple Regression (HMR)' approach (section 3.3.1) is
discussed. Next the 'Multi-Attribute Utility (MAU)' approach (section 3.3.2) is discussed
and, finally, 'Conjoint Analysis (CA)' (section 3.3.3). All three approaches are discussed
in terms of the steps of the general methodology outlined in section 3.2. Summarized,
these steps were as follows:

1. Identification and structuring of attributes.
2. Evaluation of objects on each attribute.
3. Assessment of attribute weights.

3.3.1 Hierarchical Multiple Regression (HMR) approach
In the first empirical study (study 1, Chapter 4) on the concept of 'environment

quality' the Hierarchical Multiple Regression approach (HMR), a reconstructive
modelling type, is used. Multiple regression analysis is the main analyzing technique
(see,  e.g., Hair Jr. et al., 1992; Hays, 1988; Van Knippenberg and Siero, 1991). Multiple
regression analysis is a statistical technique to analyze the relationship between a single
criterion or dependent variable (i.e., higher-level attribute) and two or more predictor or
independent variables (i.e., lower-level attributes). Multiple regression analysis may be
used  for prediction. Normally it is used to assess the extent to which the observed
variance in the dependent variable is explained by the observed variance in the
independent  variables, also referred to as the 'model fit'. It is also used to assess so-
called 'standardized regression weights' ($'s). In the present study, this is a very
important property, since the '$-coefficient' may be used to indicate the relative
importance of a lower-level attribute (Meerling, 1981). These specific properties of
multiple regression analysis, estimation of the 'regression weights' and assessing the
'model fit' are used for the analysis of the concept of environmental quality. 

The specific steps of the 'HMR' approach undertaken in the first study (see
Chapter 4) are discussed below.

Step  1. Identification and structuring of attributes. In a 'HMR' approach,
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attr ibute selection and structuring of the attributes is usually done by the researcher.
Methods that may be used to select and structure attributes were discussed in section
3.2.1. For the first study, a survey of the literature on environmental quality was
conducted to identify value-relevant attributes. Next, the so-called 'top-down' approach
was employed to structure these attributes. This resulted in the theoretical model of
'environmental quality' given in Figure 2.1 (Chapter 2). It starts with the top-level
attribute 'environmental quality' represented by 'residential satisfaction'. The top-level
attribute branches out into more specific, lower-level attributes, in this case satisfaction
with the dwelling, the neighbourhood, and the neighbours, respectively. In turn, some
of these  a ttributes branch out further into even lower-level attributes. This continues
until the end-level attributes are reached, that is, attributes on which the object may be
validly measured. The result is a value-tree for environmental quality. The attributes in
the value-tree will serve as criteria for the evaluation of the 'residential environment'. The
structure of the value-tree indicates what lower-level attributes are thought to affect the
higher-level attributes, or, in statistical terms which are the independent variables and
which is the dependent variable in the analysis.

Step  2. Evaluation of objects on each attribute. The object of interest is the
'residential environment'. In this study actual residential environments are evaluated on
the attributes in the theoretical model given in Figure 2.1 (Chapter 2). Furthermore, this
is done by residents living in a particular residential environment. They are asked to
express the extent to which they are satisfied with or annoyed by their present
residential situation on each attribute. It should be noted that in a 'hierarchical multiple
regression analysis' respondents provide data on both the dependent and independent
variables, that is, respondents evaluate their residential situation on all of the attributes
in the model. In case of 'higher-level' attributes these evaluations can be designated as
'overall' or 'holistic' evaluations.

Step  3. Assessment of attribute weights. After the data are collected and
entered into the computer several multiple regression analyses are performed. This is
done because of the hierarchical nature of the theoretical model: each higher level
attribute is regressed on its lower-level attributes. This implies that some of the
attributes are the independent variables in one analysis and the dependent variable in
an other. This is the case for the level-2 attributes: the dwelling and the neighbourhood
and all the level-3 neighbourhood attributes (see Figure 2.1).

The analyses should reveal the relative importance of the residential attributes.
For this purpose the 'standardized regression weights' are calculated. In the regression
analysis the independent variables are weighted, that is, their relative contributions to
the  dependent variable are estimated. For each independent variable this is done by
estimating the influence of the particular variable on the dependent variable while the
influence of other independent variables is held constant. These numerical values are
called 'regression weights' or 'coefficients'. After standardization into so called 'beta-
coefficients', the relative importance of the predictor variables may be compared (Hays,
1988). In this way relative weights are assessed indirectly. Regression weights are
calculated using the method of 'ordinary least squares (OLS)'; see below.

The 'beta-coefficients' obtained in a multiple regression analysis should be
handled with care. First their validity depends on the extent of collinearity among the
independent variables. Collinearity refers to the association between the independent
variables. A high association between the independent variables makes determination of
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Various appellations can be found throughout the literature for the tools of value measurement: MAUT,4

MAUM, MAUA, and MAU. The T stands for theory, the M for models, and the A for analysis.

the contribution of each independent variable difficult because the effects of the
independent variables are mixed. Second, the 'beta-coefficients' are only meaningful in
the context of the other variables in a specific analysis. Adding a variable may affect the
magnitude and/or the sign of the other variables. So, the relative importance of the
variables can only be interpreted meaningfully within the context of the variables in the
analysis . Finally the range of values for a given independent variable (lower-level
attribute) affects the magnitude of its 'beta-coefficient'. The larger the range, the higher
the 'beta-coefficient' (Hair Jr. et al., 1992). 

In addition, the extent of the 'model fit', that is, the extent to which the
independent variables accurately describe the dependent variable will be assessed. This
is done  by  assuming an additive linear relationship between dependent and each
independent variable. Scores on the variables were analyzed using the method of
'ordinary least squares (OLS)'. In this procedure the sum of the squared differences
between the observed values of the dependent variable and the estimated values on the
basis of the independent variables is minimized. The 'multiple correlation coefficient' (R)2

gives the proportion of the variance that could be explained by a linear combination of
the independent variables, with the F-statistic serving as test criterion (Hair Jr. et al.,
1992; Hays, 1988).

In summary: In study 1 (Chapter 4) the Hierarchical Multiple Regression
(HMR) approach, a reconstructive modelling approach, is employed. In the 'HMR'
approach residents evaluate their present residential situation on the attributes of the
theoret ical model of 'environmental quality'. This is done by means of a written
ques tionnaire. Respondents provide overall evaluations as well as single-attribute
evaluations. By means of several multiple regression analyses the relative weights of the
residential attributes are estimated. Relative weights of the residential attributes are
estimated on group-level data, since each respondent only evaluates one object: his or
her own residential environment.

3.3.2 Multi-Attribute Utility (MAU) approach
The second approach that is discussed in more detail is a constructive

modelling approach and originates from Multi-Attribute Utility Theory (MAUT, see,4

e.g., Einhorn and McCoach, 1977; Hogarth, 1987; Von Winterfeldt and Edwards, 1986;
Yilmaz, 1978). It is used in study 2 and study 3 (Chapters 5 and 6). MAUT has been
developed within the field of behavioural decision theory. It encompasses a number of
models and measurement procedures to analyze multi-attribute concepts. It is usually
applied in decision making on well-defined decisions under certainty, that is, decisions
in which the alternatives and the possible outcomes are known. 

Most of the models and measurement techniques used in a MAU-analysis are
rather formal, and although considered methodologically elegant they are difficult to
apply in real-life decision making (Leung, 1978). For this reason simple methods have
been developed such as the 'simple multi-attribute rating technique (SMART)' (see, e.g.,
Von Winterfeldt and Edwards, 1986) or the 'simple multi-attribute utility procedure
(SMAUP)' (Einhorn and McCoach, 1977). In this monograph 'SMART' is adopted. Note,
that, again, several appellations for quite similar techniques or procedures are used.
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For the explanation of the method employed in the second and third study (see
Chapter 5 and Chapter 6) only the identification and structuring of attributes and the
assignment of relative weights is discussed in more detail.

Step  1. Identification and structuring of attributes. In contrast to the 'HMR'
approach above, in which both identification and structuring of the attributes was done
by  the researcher, in the 'MAU' approach this is done by the respondents themselves.
Furthermore, the 'bottom-up' approach instead of the 'top-down' approach is used for
structuring the attributes. In a face-to-face interview, respondents are presented with a
set of possibly relevant residential attributes. This set was obtained on the basis of the
results of the first study (see Chapter 4) in which the 'HMR' approach was employed.
Two s eparate lists are used: one containing dwelling attributes, the other
neighbourhood attributes. For each set the following tasks are carried out by the
respondent to identify value-relevant residential attributes and to assess their structural
relationship:
- adding relevant attributes,
- importance selection of attributes,
- grouping of attributes according to similarity.

 The tasks are carried out with reference to dwellings and neighbourhoods in
general, as opposed to the 'HMR' approach in which respondents are specifically asked
to evaluate their own residential situation.

Firstly, each respondent is asked to carefully read the list and add attributes
which he or she thinks of as relevant but which are not mentioned in the list. These are
added to the l ist. In this way a full array of relevant residential attributes for each
respondent is obtained. Secondly, each respondent is asked to select important
attributes from the list. This results in a set of important 'end-level' attributes.

Following the 'bottom-up' approach (see section 3.2.2), the 'end-level' attributes
are grouped into higher-level attributes. For this purpose '(dis)similarity' among
attributes serves as a grouping criterion. Each respondent is asked to group the
attributes according to their similarity. Respondents are free to put as many attributes as
necessary in one group. Also, they are free to make as many groups (i.e., higher-level
attributes) as necessary. In this way, using the bottom-up approach, each respondent
des igns  an individual value tree of residential attributes. The value trees provided by
the  respondents then are aggregated across respondents. The resulting overall value-
tree is designated as the empirical model of environmental quality. The contents and
structure of the empirical model is compared with the theoretical model in Figure 2.1.

Step 2. Evaluation of objects on each attribute. Because the respondents are
asked to carry out the task with reference to residential environments in general, actual
evaluations of residential environments are not requested.

Step 3. Assessment of attribute weights. This is done using the ranking and
rating method (see section 3.2.3). First, higher-level attributes (groups, see above) per
level are rank-ordered from most important to least important with respect to the quality
of the residential environment. Subsequently attributes are rated on an interval scale
(see section 3.2.3). Next the procedure is repeated for the attributes within one higher-
level attribute (attributes per branch). Ratings for the higher-level and lower-level
attributes are separately standardized. In a hierarchical structure relative weights for the
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end-level attributes are obtained by multiplying the relative weights of the attributes
through the branches of the value tree. End-level weights then are obtained by
multiplying weights for the lower-level attributes with the weight for its specific higher-
level attribute. Due to the standardization, end-level attribute weights are expressed on a
common scale, so individual end-level attribute weights may be compared. 

In summary: In study 2 and study 3 (Chapters 5 and 6) the Multi-Attribute
Utility (MAU) approach, a constructive modelling approach, is used. In the 'MAU'
approach each respondent makes an inventory of 'value-relevant' residential attributes
and structures these attributes according to the 'bottom-up' approach into a 'value tree'.
The various individual value trees are joined into a so-called empirical model of
environmental quality. For each respondent relative attribute weights are assessed. This
is done directly using the 'ranking and rating' method. Weight assignment is carried out
irrespective of the present residential situation of the respondent but with respect to the
quality of dwellings and neighbourhoods in general.
 
3.3.3 Conjoint Analysis (CA) approach

The third, and final approach that is discussed is Conjoint analysis, a
reconstructive modelling approach (for reviews see: Green and Srinivasan, 1978; Green
and Srinivasan, 1990; Louviere, 1988; Vriens and Wittink, 1990). It will be used in the
fourth empirical study (Chapter 7). Conjoint analysis is a multivariate technique used
specifically to understand the structure of a respondent's preferences for objects,
whether physical (products) or non-physical (services, ideas), real or hypothetical. It
was developed in the mid 1960's. Nowadays it is applied in various research fields. In
marketing research the technique is usually called 'conjoint analysis' or 'conjoint
measurement', see, for instance, Okechuku (1994), Vriens (1992), and Vriens (1994). In the
psychological sciences it is known as 'judgement analysis' or 'policy capturing', see, for
instance Westenberg (1993). In the social sciences it is also known as 'factorial survey',
see, for instance, John St and Bates (1990), Rossi and Anderson (1982), Thurman (1989),
and  Thurman (1986). As was noted before, again various appellations for the same
technique may be encountered in the literature. In this monograph the term 'conjoint
analysis' is adopted. 

Green and Srinivasan (1990) have defined conjoint analysis as '. . . any
decompositional method that estimates the structure of a consumer's preferences,
g iven his  or her overall evaluation of a set of alternatives (objects) that are
prespecified in terms of levels of different attributes'. Typically, in a 'conjoint analysis'
experiment respondents are presented with a number of representations or descriptions
of objects, so-called profiles. The profiles are designed by combining predetermined
attributes, relevant to the object, at various levels. The technique enables researchers to
manipulate the profiles by using specific combinations of attributes and attribute levels.
Respondents are then asked to provide an overall evaluation of the profiles. This can be
done  by, for instance, scale ratings or by ranking the profiles according to preference.
These evaluations are used to estimate the relative weights of the attributes. 

The procedure for the 'CA'-experiment conducted in study 4 (see Chapter 7) is
explained below.

Step  1 . Identification and structuring of attributes. In contrast to the 'MAU'
approach discussed before, attribute selection is usually done by the researcher when
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designing the stimuli for a 'CA' experiment. This was also the case in the 'HMR'
approach. Attributes and their hierarchical structure are derived from the results of
study 2 (see Chapter 5).

Step 2. Evaluation of objects on each attribute. In a Conjoint Analysis
experiment respondents provide overall (holistic) evaluations of the objects at hand:
residential environments. The objects are not evaluated on each of the value-relevant
attributes separately. This is in contrast to the 'HMR' approach and the 'MAU' approach
(see above). Furthermore, in a 'CA' experiment respondents evaluate objects that vary
systematically on the values of the underlying attributes. In an ideal experimental
setting, respondents would evaluate a number of actual residential environments which
vary systematically on the value-relevant residential attributes. However, residential
environments which actually do so are hard to find! Therefore, the researcher may use
experimentally designed representations or descriptions of objects, rather than actual
neighbourhoods. Because of this the discussion of the 'CA' approach at this point
needs  to be done at greater length than the ones before. In the following subsections
the steps for (1) the design and (2) the evaluation of experimental objects are explained
in general. The design of the actual stimuli used in the experiment is explained in detail in
Chapter 7. The steps are discussed below and can be summarized as follows (Hair Jr. et
al., 1992; Vriens and Wittink, 1990):

1. Designing experimental objects (profiles):
1a. attributes selection,
1b. level specification,
1c. creating stimulus design,
1d. representation of stimuli,
1e. number of attributes.

2. Data collection:
2a. presentation method for stimuli,
2b. preference measure.

Ad 1. Designing experimental objects: the profiles. 
In des igning stimuli for a 'CA' experiment several aspects must be taken into

consideration: the attributes to be used, the level specification of the attributes, the
actual design of the stimuli, and the representation of stimuli. Furthermore, if the number
of value-relevant attributes is large, precautions are necessary to avoid practical
difficulties (see below).

1a. Attribute selection. When selecting attributes, it is important that all
at tr ibutes that affect the value of the objects, in this case dwellings and
neighbourhoods, are included. Attributes should be included that best differentiate
between dwellings or neighbourhoods. Therefore, the value tree should be checked on
the presence of redundant attributes.

The number of attributes included is important as well. Respondents are asked
to rank order stimuli with regard to attractiveness. These responses are used to assess
the relative weight of the underlying attributes. The number of stimuli required for
reliable assessment of attribute weights depends (among others, see below) on the
number of attributes used to describe the objects. If the number of attributes becomes
large either reliability will decrease (if the number of stimuli is held constant), or the
number of stimuli that has to be judged increases. Increasing the number of stimuli may
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result in demanding and time-consuming tasks for the respondents. In the present 'CA'-
experiment as many attributes as practically feasible are used. Attribute selection, as
explained above, is done on the basis of the value tree obtained in the 'MAU'-analysis
(Chapter 5). 

1b.  Level specification. After selecting the relevant set of attributes, levels
must be specified. First it is important that the full range of possible values is captured
and that the specified minimum and maximum value should be realistic. Take, for
instance, the purchasing of a 'CD-player'. The price may be a relevant attribute. The
range should reflect current market prices. So, price range may be set at Dfl 250.00 to Dfl
1300.00. On the other hand, it is conceivable that the range of values can not be
quantified. In that case the range can be specified qualitatively, for instance, a price
range could be set from inexpensive to expensive.

After the range has been established, the number of levels must be specified.
The number of levels should be balanced across attributes. It has been demonstrated
that with an increasing number of levels, the relative weight of an attribute increases as
well (Hair Jr. et al., 1992). As was the case with the number of attributes, adding levels
increases the number of necessary parameter estimations. On the other hand, the use of
more than two levels allows for a check on the functional form of the subjective value
function. In the present 'CA'-experiment attribute levels will be indicated qualitatively.
For practical reasons each attribute is described at two levels, one level representing a
favourable object score, the other representing an unfavourable score. A linear
relationship between preference and level of the attribute is assumed.

1c. Creating stimulus design. Once the attributes and their levels have been
determined and the functional relationship between attribute level and preference has
been es tablished, the stimuli can be constructed. Stimuli are a representation of the
object  on  the basis of combinations of different attributes and attribute values. If the
number of attributes and levels is small, respondents may be presented with all possible
combinations. For instance if an object is defined by three attributes (n) on two levels
each (m) the number of all possible stimuli is eight (m). A design in which all possiblen

combinations of attributes and attribute levels are used is called a 'factorial design'.
When the number of attributes and/or the number of levels increases the number of
possible different profiles increases exponentially. By using, for instance, four attributes
with each three levels the number of possible profiles is already eighty-one.

A 'factorial design' enables one to assess all possible interaction effects.
Usually this is not necessary. As was indicated before, 'main effects' generally tend to
account for 80% of the variance in the observations. Furthermore the presumed model
form, the 'additive model' (see above), allows for the estimation of only 'main effects'. For
the estimation of 'main effects' only, a so-called 'fractional factorial design' may be used.
For instance, a set of neighbourhood profiles may be designed on the basis of the seven
lower-level neighbourhood attributes in Figure 2.1. If each attribute is defined at two
levels this would result in 128 (2) possible different combinations of attribute levels. In7

contrast, for the estimation of 'main effects' only, a sheer eight neighbourhood profiles
have to be evaluated by a respondent.
 Stat ist ically correct estimation of main attribute effects requires the stimuli to
be  orthogonal, that is, the values of the attribute levels should be independent from
each other (non-correlated). This, however, may lead to unacceptable or unrealistic
profiles. If no other subset is available, unacceptable profiles may be discarded. Then
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the design will not be totally orthogonal and this introduces the problem of multi-
collinearity among attributes. For the design of fractional factorial designs guides are
available. Also most statistical packages featuring 'Conjoint Analysis' contain program
modules for the design of sets of orthogonal stimuli. The profiles in the present
experiment are designed using the 'Conjoint Analysis' module featured by SPSS-PC+
version 5.0.1 (Norusis, 1992). Orthogonal fractional factorial designs are generated
which enables one to estimate the main effects of the value relevant attributes. 

1d.  Representation of stimuli. Once the stimulus design has been created a
presentation method must be chosen. Several methods may be employed for the
presentation of multi-attribute objects: physical objects, pictorial or iconic
representations, verbal descriptions, or graphic displays. As stated before, in an ideal
experimental situation respondents would evaluate actual objects that vary
s y s t ematically on the relevant attributes. However, for some objects a physical
presentation is impractical or impossible.

It would be preferable to construct a set of stimuli that matches real objects as
close as possible: actual neighbourhoods would be preferred to video presentations,
video presentations to photographs, photographs to iconic representations, iconic
presentations to written profiles, and written profiles to graphic (bar) diagrams (Eyles,
1990). This preference order was the result of studies investigating the scenic beauty of
landscapes. Correlation coefficients of .80 and higher were found between photo-based
evaluations and real landscape evaluations (Daniel and Vining, 1990). Hull and Stewart
(1992) corroborated these findings in their study on the relationship between photo-
based  evaluations and actual landscape evaluations. Their conclusions, however,
indicated that these results must be handled with care. Their criticism was related to the
fact tha t  all the correlation coefficients were computed on aggregated data. In their
study they found no significant correlations between photo-based and actual landscape
evaluations at an individual level for 38% of their respondents. Furthermore, video,
photo, and iconic representations focus strongly on visual cues of the objects, thereby
poss ib ly omitting meaningful psycho-social, tactile, acoustic and/or olfactory cues.
Given these considerations it was decided to use verbal descriptions in the present 'CA'
experiment. 

1e. Number of attributes. When large numbers of attributes have to be
considered, as in this study, the number of profiles to be judged by respondents may
become too  large. Consequently, the judgement task may become too strenuous. If a
large number of attributes is unavoidable, several alternative methods are available to
deal with this problem. These alternatives are: the 'bridging-type' method, the 'self-
explication' method, the 'hybrid' method, and the 'hierarchical information integration
(HII)' method (Vriens and Wittink, 1990; Louviere, 1984).

In the 'bridging-type' method the attributes are divided over several subsets of
profiles; every subset contains a part of the total number of attributes. For each subset,
a  separate  set of profiles is constructed and a separate judgement task is conducted.
The bridge between the subsets is formed by at least one attribute that is shared by all
of the  subsets. The second alternative is the 'self-explication' method. In this method,
the respondent is asked first to evaluate the levels of each attribute on a certain scale.
The most preferable level receives the highest score, the least preferable level receives
the lowest score. The remaining levels are rated in between. Then, the respondents are
asked to assign weights to the attributes, for instance, by means of an allocation
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method. In this way part-worths, that is, subjective values for each attribute level, can
be estimated by multiplying the weight score with the assigned level score. Actually,
th is is a constructive modelling approach. In this method respondents do not evaluate
profiles. The 'hybrid' method combines the 'self-explication' method with the 'full-profile'
method. First, part-worth values are estimated according to the 'self-explication' method
at  an  individual level. Subsequently, respondents evaluate a limited set of profiles
according to the so-called 'full-profile' method. In the 'full-profile' method objects are
represented using all value-relevant attributes (see below). Subsets are drawn from a
master set in such a way that all profiles are evaluated at sub-group level of the research
population. Finally, in the 'hierarchical information integration (HII)' method (Louviere,
1984) attributes are classified 'a priori' into groups called factors. The term 'factor' here
has  the same meaning as 'higher-level attribute'. For each factor a set of profiles is
constructed on the basis of the attributes belonging to that group. Similarly, for all the
lower-level attributes within the factors a set of profiles may be constructed. For
instance,  a set of neighbourhood profiles may be constructed using the seven lower-
level neighbourhood attributes. In turn, the neighbourhood attribute noise may be
represented by a set of profiles using its lower-level noise attributes: the specific noise
sources.

The attributes in the value-tree obtained in the 'MAU' approach (see above) are
s t ructured hierarchically. Therefore, the nested approach of the HII-method makes this
approach the most feasible method to evaluate environmental quality attributes
holistically. It enables one to assess the relative importance of a relatively large number
of a t t ributes while the judgement tasks remain relatively simple. The use of the HII-
method will result in various sets of 'residential profiles', that is, profiles are constructed
representing dwellings, neighbourhoods, and their respective lower-level attributes (see
Chapter 7).

Ad 2. Data collection.
Before data actually can be collected a presentation method and an evaluation

method for a set of profiles must be chosen.
2a. The presentation of stimuli. Two frequently used presentation methods in

'CA' are the 'trade-off method' and the 'full-profile method'. The general distinction
between the two methods is the number of attributes used in the evaluation of the
objects. 

Usually, in conjoint analysis a variant of the 'trade-off method' is used. In this
form respondents are asked to evaluate pair-wise combinations of attributes. Two
attributes are specified by their respective levels. Respondents then are presented with
a matrix of these attribute levels: the levels of one attribute vertically, the levels of the
other horizontally. Of each possible pair of levels the respondents indicate in what order
they are preferred. The advantage of this method is that it can deal with a large number
of attributes. However, the pairwise representation of attributes of an object brings
along a loss of reality in the presentation of an object. Furthermore, respondents need to
keep in mind that with the comparison of each pair of attributes all the other attributes
remain constant. Also, 'the trade-off method' is not suitable for an analysis of
preferences for objects represented by other means than written descriptions. Finally,
the method requires a large number of comparisons to be made, even with small numbers
of attributes and attribute levels.
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In the ' full-profile method' respondents evaluate object profiles in which all
value-relevant attributes are used to represent the object. So if a T.V. set has five value-
relevant attributes, these five attributes are used to describe a specific T.V.-set. In
cont rast to the 'trade-off' method', fractional factorial designs may be employed. Fewer
but more complex judgements have to be made. The 'full-profile' method allows for more
realistic representations of objects than the 'trade-off' method. The most important
drawback of the 'full-profile method' is the risk of information overload on behalf of the
respondent. This risk increases if the number of attributes becomes larger. In addition,
the order in which the attributes are arranged on the profile card may have an effect on
the judgements made by respondents (Vriens and Wittink, 1990).

If the  number of attributes does not exceed the total of six, the 'full-profile'
method is recommended (Vriens and Wittink, 1990). Because the 'HII'-method is used,
the  number of attributes for representing objects will be approximately six or less.
Therefore the more realistic 'full-profile' method will be used in presenting the profiles.

2b.  Preference measure. Profiles may be evaluated by ranking or rating them
according to their attractiveness or preference. The procedure is identical to the one
discussed in section 3.2.3. In the present 'CA'-experiment (see Chapter 7) sets of profiles
are rank-ordered. Additional 'rating' of the profiles would prolong the judgement tasks
and would be too time-consuming. In a face-to-face interview the respondent is
presented with several sets of residential profiles. Each set of profiles is rank-ordered
according to the respondents preference. In contrast to the 'HMR' approach, in which
real objects were evaluated, and the MAU- approach, in which no specific residential
environments were evaluated, respondents now evaluate experimentally designed
representations of residential environments. The respondent rank-orders the profiles in
each set from most preferred to least preferred. These rankings may be seen as 'holistic'
or 'overall' evaluations. They will be used for the estimation of the relative weights of the
residential attributes.

Step  3. Assessment of attribute weights. Attribute weights are estimated by
regressing the overall evaluations (rankings) of each profile on its pre-specified attribute
levels (for regression analysis see 'HMR' approach). On the basis of these regression
analyses 'subjective values' (utilities) are estimated for each level in each attribute.
These utilities are used to compute the relative weights of the attributes.

In Summary: In study 4 (Chapter 7) a Conjoint Analysis approach is used,
which is a reconstructive modelling approach. In the 'CA' experiment reported, each
respondent evaluates various sets of 'residential profiles' (profiles of dwellings,
neighbourhoods, and profiles of their respective lower-level attributes) according to
preference. The profiles are experimentally designed using an orthogonal array of
attributes, all defined at two levels. Profiles are represented on written cards, using all
relevant attributes. Each respondent provides only overall evaluations (rankings of the
profiles). In the analyses, the rankings are regressed on the prespecified attribute levels.
This will result in relative attribute weights estimated for each respondent. 

3.4 Comparison of research methods
In the previous section three research approaches have been discussed: the

Hierarchical Multiple Regression (HMR) approach, the Multi-Attribute Utility (MAU)
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Table 3.2 Overview of the methods and techniques used in the three empirical studies with reference to the first
three steps of a decision analysis procedure. HMR: Hierarchical Multiple Regression; MAU: Multi-Attribute Utility;
CA: Conjoint Analysis.

Decision analysis
procedure:

step 1:
identify and structure

attributes

step 2:
evaluate objects

step 3:
estimate weights 

Approach:

Study 1
HMR:
questionnaire study

- literature
- top-down
- researcher 

- category estimation, 
- real objects (one for
  each respondent)

- reconstructive modelling
- on group level data

Study 2 + 3
MAU: interviews

- direct questioning
- bottom-up
- respondents:
    study 2: residents
    study 3: 'experts'

- not conducted - constructive modelling, 
  directly
- on individual data

Study 4
CA: experiment

- on the basis of previous 
  findings (study 2)
- researcher

- rankings
- experimental objects 
  (more than one for
  each respondent)

- reconstructive modelling
- on individual data

approach,  and Conjoint Analysis (CA) approach. For each of these three approaches
different methods and techniques were introduced to identify attributes and their
structure, to evaluate objects, and to assess the relative importance of attributes. In this
section the three approaches (HMR, MAU, and CA) are discussed in relationship to
each other. For the purpose of the discussion the main aspects of the three approaches
have been summarized in Table 3.2.

A  first distinction that must be pointed out is the way attributes are
inventoried. Two methods are employed: screening relevant literature (employed in the
'HMR' approach) and direct questioning followed by importance selection (in the 'MAU'
approach).  Attribute selection in the 'CA' experiment is based on the results of the
second study (MAU approach). In the 'HMR' approach and the 'CA' experiment attribute
selection is done by the researcher. In the 'MAU' approach, direct questioning reveals
relevant attributes from the residents. The results of the direct questioning method
('MAU' approach) are used as a check on the completeness of the results of the
literature review ('HMR' approach). 

Second, two distinct methods to structure attributes will be employed: the 'top-
down' approach ('HMR') and the 'bottom-up' approach ('MAU'). Consensus on which
approach is best is lacking. More important is that both approaches are used to design a
model of environmental quality. The 'top-down' approach, employed be the researcher
yielded the theoretical model depicted in Figure 2.1 (see Chapter 2). The results of the
'bottom-up' approach, as employed by the residents, is used to develop a so-called
empirical model of 'environmental quality'. The 'bottom-up' approach is a typical method
for s t ructuring attributes in a 'MAU' analysis, especially in the 'SMART' (see section
3.3.2). Furthermore it is usually done by the 'decision analyst', in the present case: the
resident.  As noted before structuring of attributes in a 'HMR' analysis or 'CA' is
confined to the researcher. Structuring in these cases may be done by using either the
'top-down' approach or the 'bottom-up' approach or even both.

A third important distinction that can be made refers to the type of evaluations
that are being made (overall evaluations versus single-attribute evaluations). In the
'HMR' approach both types of evaluations are made, and both are made by the resident.
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Respondents provide overall evaluations on the higher-level attributes and single-
attribute evaluations of the lower-level attributes. In the 'MAU' approach as adopted
here, no evaluations of specific dwellings and neighbourhoods were asked. In general in
a 'MAU' analysis objects are only evaluated on the end-level attributes. Overall
evaluat ions of an object are calculated by combining the object score on a particular
a t t ribute and its attribute weight (single-attribute subjective value) and subsequent
aggregation of the single-attribute subjective values. Finally in the 'CA' approach
respondents provide only overall evaluations on each of the objects (profiles). Single-
attribute scores of the objects are pre-specified by the researcher.

A fourth distinction is the type and number of objects that are evaluated. In the
'HMR' approach each respondent evaluated one real object: his or her present
residential situation. The influence of the researcher on prevailing possible objects
scores is minimal. As was noted before, this may have an effect on attribute weight
estimation: the range of possible object values on a particular attribute influences the
attribute weight. In contrast, in the 'CA' approach respondents evaluated several
experimental objects. Here, objects scores on the attributes were determined in advance
by the researcher. Scores were chosen in such a way that they may reflect the full range
of possible scores.

A fifth distinction is the level of relative attribute weight assessment. In the
'HMR' approach, because all respondents only provide evaluations on one object only,
relative weights are assessed on group-level data. In the 'CA' experiment, residents are
presented with several, experimental objects. In this way, weights can be assessed on an
individual basis. This is also the case in the 'MAU' approach: each respondent assigns
his or her own weights to the residential attributes 

Finally, a distinction can be made between the type of modelling. In two
approaches ('HMR' and 'CA') a reconstructive modelling approach is used. Relative
weights are estimated on the basis of the co-variance between overall evaluations
provided by residents ('HMR' and 'CA' approach) and single-attribute evaluations
('HMR': residents, 'CA': pre-specified by the researcher). In constructive modelling
('MAU' approach) relative attribute weights are assessed irrespective of the object
under consideration.

3.5 Concluding remarks
In the  previous section differences and similarities among the three empirical

research approaches used in this monograph have been discussed. In this section some
of the advantages and disadvantages of each method are emphasized.

One of the major benefits of the 'HMR' approach is the high degree of reality of
the judgement task. Respondents evaluate real objects. In the present case this is their
own residential situation. The internal validity of the results of the study will benefit
from this. In contrast, a major drawback of the 'CA' approach may be the representation
on written cards of a complex situation such as the residential environment. The degree
of reality of the 'CA' judgment task is lower compared to the one in the 'HMR' approach.
Consequently it may affect the internal validity of the results negatively. 

A further benefit of the 'HMR' approach is that the judgment task can be
performed by means of a written questionnaire. In case of a written questionnaire the
judgement task is usually easy to perform and not very time-consuming. Furthermore a
large number of people may be questioned, which may be beneficial to the reliability of
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the results of the study. The judgment tasks in both the 'MAU' approach and the 'CA'
approach are less simple and also are more time-consuming. The tasks necessary may be
bes t  performed in a face-to-face interview. Therefore the number of respondents will
usually be smaller. 

One o f the major drawbacks typical to a 'HMR' analysis is the possible multi-
collinearity between attributes (see section 3.3.1). The problem associated with
collinearity has been explained already. Here, the advantage of experimentally designed
stimuli in the 'CA' approach becomes evident. Attribute levels are combined irrespective
of the levels of the other attributes used in a profile. In the 'MAU' approach attribute
weights are assessed directly and irrespective of the present residential situation. So,
attr ibute weights are assessed on the basis of their own merit for residential
environments in general.

Another  s e t-back of the 'HMR' approach, and usually also of the 'MAU'
approach lays in the possible values of the objects on the attributes. These cannot be
manipulated by the researcher. This may become a problem when attribute weights are
assessed at group level which is the case in the 'HMR' approach. In the 'HMR' approach
respondents only evaluate one object. When different environments are evaluated or
the same environment is evaluated by different people, ranges of the object value on a
particular attribute may fluctuate. Consequently the attribute weight may fluctuate.
However, in the statistical analysis employed in the 'HMR' approach these fluctuations
are levelled out. In contrast, in the 'MAU' approach and the 'CA' attribute weights are
assessed on an individual level thereby accounting for possible variation in attribute
weight assignment. In the 'MAU' approach this is established by rating the attributes
directly. In the 'CA' approach this is done by judging several experimentally designed
profiles of residential environments and each respondent will be presented with the
same set of profiles.

In conclusion it can be said that none of the three approaches presented above
is bes t  or worst on all aspects. The strengths of one approach are the weaknesses of
another. Therefore all three research approaches are employed: they are similar in some
respect, different in others. To the extent that the results of the three empirical research
approaches lead to the same conclusions, the multi-attribute evaluation of the 'perceived
quality of the urban residential environment' presented in this monograph may be
considered valid and robust.



51Empirical research methods





Chapter 4
Sources of annoyance in the urban residential
environment: a questionnaire study

4.1 Introduction
In this chapter the first empirical study on the analysis of 'environmental

quality' is described. The study was designed on the basis of the 'Multiple Hierarchical
Regression approach' (see Chapter 3). On-site residents were asked to provide
evaluations of their present residential situation with respect to residential satisfaction
and annoyance. A questionnaire was used to collect these evaluations. The theoretical
model of environmental quality presented in Figure 2.1 (Chapter 2) was used to
design the questionnaire. The model was based on the attributes, inventoried from the
literature, and from subsequent structuring of the attributes according to the 'top-down'
approach. This was done by the researcher. In the questionnaire, on-site residents were
asked to  indicate to what extent they were satisfied or annoyed with their present
residential situation. Residents evaluated their present residential situation on each of
the various attributes of the theoretical model. Thus, respondents provided both
overal l evaluations and single-attribute evaluations. In addition the questionnaire
contained questions about personal and household characteristics. The resulting data
were analyzed by means of several multiple regression analyses, a reconstructive type
of modelling. The analyses should reveal: (a) the relevant residential attributes, (b)
their relative importance or attribute weight, and (c) the model fit.

For reasons of convenience and clarity the theoretical model of environmental
quality is presented here again briefly (see Figure 4.1).



Neighbourhood                Dwelling                  Community

Residential satisfaction

Level 1

  Costs    Facilities   Upkeep       Size

Noise   Malodour   Pollution   Crowding   Litter        risks    Facilities
Lack of 

Level 3. Satisfaction with:

Level 2. Satisfaction with:

Level 3. Annoyance by:

Residential satisfaction

Level 1

  Costs    Facilities   Upkeep       Size

Noise   Malodour   Pollution     Litter     risks   Crowding   Facilities
Safety               Lack of 

Level 3. Satisfaction with:

Level 2. Satisfaction with:

Level 3. Annoyance by:

Level 4. Specific sources of annoyance

-indoor appliances -animals -smog -garbage/waste
-neighbours -garbage/waste -dust in air -animal
-animals -traffic -soil pollution  droppings
-youth -industrial -surface water -demolition
-nightlife  activity -drinking water -unaesthetic
-cars/mopeds -surface water -vibrations  buildings
-buses,metro,    /sewage -graffiti
 trollies
-trains
-ships    
-airplanes
-industrial activity

-traffic -number of -schools
-vandalism  people -shops
-burglary -parking space -health care facilities
 /theft -waiting time -sport facilities
-hold-up  in shops -nightlife
 /robbery -busy streets -playgrounds
-industrial -unfamiliar -greenery
 activity  faces -walks
-youngsters -dense -illumination at night
-junkies  developments -public transportation
 /prostitution -arterial roads

(Neighbours)
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Figure 4.1 A hierarchical multi-attribute model of environmental quality.

According to this model perceived environmental quality in terms of
residential satisfaction (level 1 in Figure 4.1) depends on satisfaction with the
neighbourhood, the dwelling and the neighbours (level 2), respectively. The first two
at t r ibutes are assumed to depend on satisfaction with specific dwelling and
neighbourhood attributes (level 3). Relevant dwelling attributes are: satisfaction with
costs, facilities, upkeep, and size. Neighbourhood satisfaction, the focus of the present
study, is expected to depend on satisfaction with seven attributes labelled as follows:
annoyance by noise, malodour, air/water/soil  pollution, litter, safety risks, crowding,
and lack of neighbourhood facilities. The third attribute may also be decomposed into
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several 'neighbours'-attributes but this will not be done here.
At the lowest level of the model (level 4), each of these seven attributes is

decomposed into specific lower-level attributes, the sources. For instance, the
neighbourhood attribute 'annoyance by noise' is expected to depend on annoyance by
the following eleven sources: noise by indoor appliances, by neighbours, by animals,
by  youth ,  by nightlife, by cars and mopeds, by buses, metro, or lorries, by trains, by
ships,  by  a irplanes, and by industrial activity. For a full description of the model of
environmental quality see Chapter 2. 

Ad a: relevant attributes. Residents in urban environments are confronted
with various residential attributes which are thought to affect their perceived
environmental quality. People are confronted with these attributes at home, in the
dwell ing as well as outside in the neighbourhood. Although many attributes may be
found relevant, it remains unclear to what extent these are satisfying or annoying. The
aforementioned questionnaire was used to assess the relevant residential attributes and
the extent to which residents are satisfied or annoyed by them. In the present study the
focus is  on the various sources (level 4, in Figure 4.1) of the environmental factors.
These are designated as 'sources of annoyance'. In the Method section the
questionnaire (see Appendix A1) are discussed in more detail.

Ad b and c: relative importance and model fit. Another intriguing issue
already raised in Chapter 2 is the relative importance of the various residential
at t r ibutes . Many attributes may be relevant but are they actually considered to be
equally important with respect to perceived environmental quality? To be more
specific, it would be interesting to compare the relative importance of pollution-type
attributes (e.g., noise, malodour and so on) with the relative importance of psycho-
social attributes or attributes of the built environment. The relative importance of the
residential attributes in the theoretical model depicted in Figure 4.1 is assessed by
means of multiple regression analysis. Residents' evaluations of higher-level attributes
(for instance, annoyance by malodour, level 3) will be regressed on the evaluations of
the lower-level attributes (annoyance by the various malodour sources, level 4). These
analyses will reveal the relative importance, in terms of beta-coefficients, of the various
residential attribute. Furthermore, the influence of the lower-level attributes on the
perceived quality of the environment, as expressed by the 'model fit', is examined.

Three additional issues are addressed in the present study. The first issue is the
influence of personal and household characteristics on perceived environmental
quality. The second issue concerns the way in which residents' experienced annoyance
is assessed. This may be done directly or indirectly. The third issue concerns the
relationship between physically measurable attributes of the respondents' residential
situation and their subjective evaluation.  

Firstly, in Chapter 2 several personal characteristics have been discussed. The
most important ones were age, gender, socio-economic status (SES), and ownership of
the dwelling. In the present study the influence of personal and personality
characteristics on perceived environmental quality is studied. In a similar analysis as
discussed above, their relative importance and added value to the model fit are
assessed.   

Secondly, the negative effects of exposure to residential attributes such as
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The development of REBUS originated from the action program 'Health for all by the year 2000' and the1

'Healthy Cities' program initiated by the World Health Organization (WHO; for more information see Van Oers,
1993).

noise, malodour, pollution, crowding, and safety risks have been collectively called
annoyance (see Chapter 2). The extent to which residents may be annoyed by these
at tr ibutes depends on several dimensions, such as perceptual salience, predictability,
duration and periodicity (Evans and Cohen, 1987). To be more specific, according to
Dravnieks and O'Neill (1979) the amount of odour annoyance an individual
experiences from a given source depends on frequency of occurrence, intensity of the
source, duration of occurrence, odour character and hedonic tone. For annoying
sources in general then, the amount of annoyance may be described indirectly in terms
of frequency of occurrence (F) and intensity (I). Dravnieks and O'Neill assert that direct
judgements of (malodour) annoyance may be less reliable since these estimates may be
influenced by the opportunity to complain. A methodologically interesting point
would be  to see whether a relatively easy direct assessment of annoyance leads to
comparable results as the more complicated indirect assessment method. Therefore, the
extent of agreement between direct and indirect assessments of annoyance is studied. 

Final ly,  for some of the attributes in the theoretical model, data on the
physical ly  measurable counterparts were available. The source of these data was the
'Rotterdam Local Health Information System' (REBUS) . REBUS contains data relevant1

to  public health and health-related issues, for instance, data on mortality and
morbidity, demographics, housing and the environment. With these data the extent of
correspondence between objective and subjective measures can be assessed. The
extent  of  agreement between both measures may be used as a validity check on the
evaluations provided by the respondents.

Aim of the study
The general goal of this survey is to identify important sources of annoyance

in the urban residential environment and to explore the effect of annoyance on
perceived environmental quality.
The research questions were:
- what are the relevant attributes of the perceived quality of the urban

residential environment and what is their relative level of perceived
annoyance or satisfaction?  

- what is the relative importance of different residential attributes as depicted in
the theoretical model of environmental quality?

- what is the model fit, in other words, to what extent does the proposed multi-
at tr ibute model of urban environmental quality adequately predict the
observed variations in residential satisfaction?

Additional research questions were:
- what is  the influence of personal characteristics on the perceived quality of

the urban residential environment?
- what is the extent of agreement between direct and indirect assessments of

annoyance?
- what is  the extent of agreement between physical data on exposure (from

REBUS) and the residents' subjective evaluations of annoyance?
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Table 4.1 Neighbourhoods, N-SES-index, and SES-category.

Neighbourhood: N-SES-index: SES-category:

A
B
C
D
E
F

-1.45
-1.15
 0.08
 0.45
 0.52
 1.03

low
low

medium
medium

high
high

4.2 Method
In the autumn of 1991 a questionnaire study was conducted in six

neighbourhoods in the city of Rotterdam. Twelve hundred people were sent a
questionnaire. The sample selection, the procedure, the questionnaire, and the research
design and methods are discussed below.

4.2.1 Sample and sample selection
Six neighbourhoods in the city of Rotterdam were selected on the basis of

their  neighbourhood socio-economic status index (N-SES-index; see Table 4.1). The
N-SES-index has been developed and used by the city council of Rotterdam. It is a
composi te  measure of variables pertaining to the three main indicators of socio-
economic status (SES): profession, income, and education (Van Berkel-Van Schaik &
Tax, 1990). A lower index indicates a lower neighbourhood socio-economic status (N-
SES). For a detailed description of the N-SES-Index, see Das and Oomens (1988). On
the  basis of their N-SES-index, two neighbourhoods (labelled A and B) were
designated to be low, two (C and D) to be medium and two (E and F) to be high in SES.
Subsequently, 200 people from each of the 6 neighbourhoods were randomly selected
from the telephone directory of the city of Rotterdam. Thus, the invited research
sample consisted of 1200 people.

4.2.2 Procedure
In the  autumn of 1991 these twelve hundred people were sent the

questionnaire and an accompanying introduction letter in which they were asked to fill
out and return the questionnaire. After two weeks as well as after six weeks a reminder
was sent to those who had not responded by then.

4.2.3 Questionnaire
The theoretical model of environmental quality was used to design a

quest ionnaire in which respondents were asked to evaluate their present residential
s i tuat ion with regard to each attribute in the model (see Figure 4.1). In addition, the
questionnaire contained questions about potentially relevant personal and household
characteristics.  

In the questionnaire (see Appendix A), the attributes were described as
fol lows. Residential satisfaction (level 1) was measured by asking the respondents to
what extent they would regret to leave their present neighbourhood if they had to
move (response format: 'not at all - very much'). All answers were elicited on 5-point
scales. Satisfaction with the neighbourhood, the dwelling, the neighbours (all at level
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Except for safety risks and lack of neighbourhood facilities. Safety risks were evaluated by asking2

respondents to what extent they were worried by the specific safety risk sources. Worrying can be seen as the
cognitive component of a general feeling of anxiety. Anxiety, in turn, is taken as a feeling of displeasure associated
to  an adverse substance or condition (annoyance). (Lack of) neighbourhood facilities was evaluated by asking
respondents to what extent they were satisfied with them.

'VOEG': Vragenlijst voor Onderzoek naar Ervaren Gezondheid (Questionnaire for research on perceived3

health).

Personal characteristics:
-age (year of birth),
-gender (female/male),
-education (7 levels: ranging from first grade to
 academic grade),
-monthly net family income (8 levels: ranging from
 below Dfl 1,500 to more than Dfl 5,500),
-nationality (open-ended question, nationality was
 recoded into two categories: Dutch and non-Dutch),
-subjective health ('VOEG'-questionnaire).

Household characteristics:
-homeownership (tenant/owner),
-length of residence in the present 
 neighbourhood (years),
-number of household members (total
 number and number of household
 members older than 17 years),
-number of living and bed rooms
 available.

Box 4.1 Personal and household characteristics studied.

2) and the dwelling features (level 3) was asked in a direct manner ('How satisfied are
you  with . . .'; 'not at all - very much'); (dis)satisfaction with the neighbourhood
attributes (level 3) and with specific sources of annoyance (level 4) on the other hand
was measured by asking respondents to what extent they were annoyed by these
attributes/specific sources  ('not at all - very much'). 'Frequency' was measured by2

asking respondents how often they perceived a specific source of annoyance ('never -
always'). 'Intensity' was measured by asking respondents how disturbing a specific
source was, when it was encountered ('not at all - very'). This was done for all specific
sources except for the specific sources of the neighbourhood attribute 'lack of
neighbourhood facilities'. For these sources, the frequency and intensity questions
were replaced by questions on satisfaction with the number of specific facilities and
level  of importance of the presence of the specific facilities ('unimportant - very
important'). 

After finishing the relevant sections, except for the neighbourhood attribute
'lack of neighbourhood facilities', respondents were asked to name and evaluate
sources of annoyance that were not stated in the specific sections of the questionnaire.
Each section finished with the question to state the most annoying source.

In Box 4.1 the personal and household characteristics studied are presented.

Of the personal characteristics, educational level and net family income served as
ind icators for the individual socio-economic status (I-SES). The sum of these two
indicators yields the I-SES with a possible range from 2 to 15, lower scores indicating
lower SES. Subjective health was measured by the 'VOEG' , a Dutch 21-item3

questionnaire developed by Dirken (1967). The 'VOEG' score may range from 0-21,
with h igher scores indicating more health complaints and consequently lower
experienced health.

Of the household characteristics, total number of household members and
number of available rooms (living and bedrooms) served as indicators for the
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- migration percentages (mean Rotterdam: 18.2% in 1988)
- neighbourhood socio-economic status index (N-SES-index, see section 4.2.1)
- percentage of dwellings without a bath, shower, or bidet (mean Rotterdam: 14.7% in 1991)

- mean surface area of the dwelling (mean: 83 m  in 1991),2

- mean surface area per resident (mean: 40 m  in 1991),2

- number of complaints on noise, malodour, and pollution made by telephone per 10,000 
  residents (mean 33, 46, and 23, respectively, total number of complaints was 6008 in 1991),
- safety risk related events (traffic accidents (with injuries), vandalism, violent offenses, and
  methadone clients),
- neighbourhood facilities (number of primary and secondary schools, retailers, bars
  and pubs, community centres, general practitioners, dentists, physiotherapists, midwives,
  and pharmacies).

Box 4.2 REBUS-data to be compared with residents' mean evaluations at neighbourhood level.

Formula 4.1 Proposed relationship between annoyance by a source and frequency and intensity of
occurrence of that source.

occupation ratio of the dwelling. Total number of people divided by number of rooms
yields the occupation ratio, a higher ratio indicates more people per room.

4.2.4 REBUS-data
Data were made available by the Department of Epidemiology of the

Municipal Health Service (GGD) of the city of Rotterdam. The source of the data was
the  'Rotterdam Local Health Information System' (REBUS; Van Oers, Van Gilst,
Garretsen and Verbeek, 1993, 1993a). Data had been gathered and were available at a
neighbourhood level. These data were used for comparison with the appropriate mean
subjective evaluations per neighbourhood attribute. Available data for these analyses
are presented in Box 4.2.

4.2.5 Direct and indirect assessment of the level of annoyance
As mentioned before, in addition to the evaluation of the general annoyance

level of each of the specific sources the questionnaire contained questions on

frequency of occurrence and intensity of occurrence of a source. The proposed
relationship between the level of annoyance and frequency and intensity is represented
by Formula 4.1.

4.2.6 Data analysis
Chi-square tests were used for comparisons of the distributions of categorical

variables (e.g., response rates across neighbourhoods and some personal and household
characteristics).
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Table 4.2 Response (%) per neighbourhood.

Low SES Medium SES High SES

A B C D E F

Response (%) 33.0 34.8 34.8 48.0 49.0 37.2

Mean scores and standard deviations (s.d.) were calculated for dissatisfaction
and annoyance scores on the various neighbourhood attributes. To assess the overall
model fit and the relative importance of the residential attributes, hierarchical
regression analyses were conducted on these data. These analyses should reveal how
well general, more abstract quality judgements (e.g., 'residential satisfaction') were
post-dicted by lower-level, more specific judgements (e.g., 'satisfaction with the
dwell ing ' and 'satisfaction with the neighbourhood'). Because no assumptions were
made on the magnitude of the influence of specific lower-level attributes (independent
variables) on the higher-level attribute (dependent variable), all variables were entered
in  the  analysis at one time. As a measure of 'goodness of fit' the squared multiple
correlation coefficient (R ) was used. An additive model was assumed with the F-2

statistic serving as test-criterion. 
Pearson's correlation coefficients (r ) were computed to assess theP

correspondence between the scores on the annoyance items (direct assessments) with
(a) the frequency and intensity scores and their product (indirect assessments; cf.
Formula 4.1) and (b) the REBUS-data, respectively. Furthermore the 'coefficient of
internal consistency', a measure of reliability, was calculated for the direct and indirect
assessments of annoyance. For this purpose the direct annoyance questions and the
indirect assessments were treated as if they were items from one scale. By applying the
'splithalf method' a reliability measure is obtained. This procedure was carried out for
al l  i tems per neighbourhood attribute separately, that is, for the noise items, the
malodour items and so on. 

The data were analyzed using the SPSS-PC+ 4.0 statistical package (Norusis,
1990).  Due to missing data not all tests could be performed on the same number of
respondents.

4.3 Results
In this  section results are presented on the response rate (section 4.3.1), the

personal and household characteristics (section 4.3.2), and the evaluation of the
perceived urban environmental quality for the level-1, -2, and -3 model attributes
(section 4.3.3). The results of the level-4 attributes are presented separately in section
4.3.4. Finally the results of the comparisons between the direct and indirect
assessments of annoyance on the one hand and the REBUS data on the other hand are
presented in section 4.3.5.

4.3.1 Response
Ten weeks after the initial mailing of 1200 questionnaires, 502 questionnaires

(41.8%) were returned. From these, 30 questionnaires were discarded because of vital
missing data. Thus, 472 questionnaires could be included in the analyses reported
below. This yields an overall response percentage of 39.3%, a reasonable figure.

In Table 4.2 the response percentages for each neighbourhood are given. The
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Table 4.3 Personal and household characteristics for the total group and for each neighbourhood separately.
Percentages and means.

Total

Low SES Medium SES High SES

A B C D E F

Age (years) :
Gender (% female) :
I-SES* :
Nationality (% Dutch) :
Subjective health** :
Homeownership (% owners) :
Length of residence (years) :
Occupation ratio :

50.2
49.3
7.5

98.0
4.9

24.5
14.6

.65

44.3
42.4
5.4

96.9
5.5
1.5

15.7
.73

50.3
45.6
6.5

95.7
6.4

10.4
18.6

.69

52.5
48.5
5.9

98.5
5.3

11.6
17.0

.67

50.0
46.9
7.0

100.0
4.7

16.7
6.6
.70

50.0
53.1
10.9
96.8
4.1

53.1
14.4

.52

53.7
57.5
8.1

100.0
3.9

42.5
18.4

.63

Note I-SES: individual socioeconomic status, range: 2 - 15.
Note Subjective health: is represented by the mean scores on the 'VOEG', range: 0 - 21., see section 4.2.3.

response percentages differed significantly across neighbourhoods (P : 29.2, p <2
(5)

0.001),  ranging from 33.0% for neighbourhood A to 49.0% for neighbourhood E. In
section 4.4 (Discussion) the observed differences in response percentage across
neighbourhoods are discussed in more detail.

4.3.2 Personal and household characteristics
Personal and household characteristics studied were age, gender, education,

family income (the latter two joined into the I-SES), nationality, subjective health,
home ownership, number of household members, and total number of living and
sleeping rooms available. In Table 4.3 the means and/or percentages of the personal
characteristics of the respondents for the total sample and for each neighbourhood
separately are presented. 

From Table 4.3 it may be noted that the gender distribution, the mean age and
the nationality distribution seem to differ slightly across neighbourhoods. However,
none of these differences were statistically significant. 

Mean age and gender distribution within the sample were fairly consistent
with those of the general population of the city of Rotterdam (mean age: 48 years;
percentage female: 51.8). However, only 2% of the respondents in the sample indicated
to have an other nationality than the Dutch, whereas population statistics indicated
that the actual proportion of foreigners in the research neighbourhoods ranged from
3.1% to 35.1 % with an average of 15.4%. Thus, people with a foreign nationality
appear to be strongly underrepresented in this sample. 

As expected the I-SES differed significantly across neighbourhoods (F :(5,420)

29 .95, p < 0.001). However, the observed differences are not fully consistent with the
N-SES, on which the neighbourhood selection was based. Especially respondents in
neighbourhood C had a lower mean I-SES than might have been expected on the basis
of the neighbourhood's N-SES-index. 

Subjective health differed significantly across neighbourhoods (F , p =(5,416)

0.02). Especially neighbourhoods low in mean I-SES (A, B and C) had higher mean
scores on the 'VOEG'. 'VOEG' scores correlated negatively with SES (r : -.30, p <(389)
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.001), indicating that people high in I-SES experience fewer health complaints. This is
consistent with the findings of Visser (1983) who also found a negative correlation
between the 'VOEG' score and socio-economic status. 

Homeownership. Not surprisingly, the percentage of homeowners differed
signif icantly across neighbourhoods (P : 91.3; p < 0.001). Large differences exist2

(5)

among neighbourhoods. In neighbourhood A only 1.5% of the respondents indicated
to be the owner of their present dwelling, whereas in neighbourhood E more than 50%
of the respondents indicated to be the owner of their present dwelling.

Mean length of residence in the present neighbourhood also differed
significantly across neighbourhoods (F : 8.13, p < 0.001). Particularly residents in(5,437)

neighbourhood D had a lower mean length of residence. Contrast analysis revealed no
significant differences in length of residence between the remaining neighbourhoods.
The lower mean length of residence of respondents in neighbourhood D is most likely
due to the age of the neighbourhood, which was established in the early '80's, whereas
the other neighbourhoods were established before 1960.

 The occupation ratio, too, differed significantly across neighbourhoods
(F : 4.66, p< 0.001). Respondents in high-SES neighbourhoods (neighbourhoods E(5,453)

and F) appeared to have a lower occupation ratio than the remaining neighbourhoods.
This means that they have more rooms available per family member compared to the
other  neighbourhoods. The average occupation ratios in high SES-neighbourhoods
were substantially lower than the nation-wide average of 0.68 reported by De Jong
(1989),  while the occupation ratios in low SES-neighbourhoods were slightly above
the nation-wide average.

4.3.3 Residential satisfaction (level 1, 2, and 3)
Respondents expressed their (dis)satisfaction with various residential

attributes. This is referred to as the evaluation of the residential situation. Furthermore,
to  assess the 'model fit' several multiple regression analyses were conducted. In
addi tion the influence of personal and household characteristics on residential
satisfaction was assessed. The results of the annoyance scores on the various sources
(level 4 in Figure 4.1) are presented in section 4.3.4.
 Evaluation of the residential situation on the model attributes. In Table 4.4
the mean scores and standard deviations of the level 1, 2 and 3 attributes are presented.
The results are displayed for the total sample and for each neighbourhood separately.
These data indicate the degree of (dis)satisfaction with the various residential
at t r ibutes . For convenience of presentation, all 5-point scales were (re)scaled so that
h igher scores indicate more dissatisfaction or more annoyance and lower scores
indicate more satisfaction or less annoyance. 
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Table 4.4 Mean scores (+ s .d.) of the model attributes (levels 1 through 3) for the total sample and for each
neighbourhood separately.

Total Neighbourhood:

Low SES Medium SES High SES

A B C D E F

Level 1. Residential
dissatisfaction: 2.7 (1.4) 3.1 3.0 2.3 2.8 2.8 2.1

Level 2.  Dissatisfaction with:
Neighbourhood:

Dwelling:
Neighbours:

2.3 (0.9)
2.3 (0.9)
2.3 (1.0)

2.6
2.4
2.5

2.9
2.6
2.5

2.3
2.3
2.3

2.3
2.2
2.2

1.9
2.2
2.1

1.9
2.0
2.2

Level 3.  Dissatisfaction 
with dwelling:

Costs:
Facilities:

Upkeep:

Size:

2.6 (0.9)
2.4 (1.0)
2.5 (1.0)

2.2 (1.0)

2.7
2.4
2.4

2.5

2.6
2.9
2.8

2.6

2.8
2.6
2.6

2.4

2.9
2.1
2.2

2.0

2.4
2.4
2.6

2.1

2.6
2.3
2.4

2.0

Level 3. Annoyance by
 neighbourhood:

Noise: 2.3 (1.2) 2.4 2.7 2.4 2.1 2.2 2.3

Malodour: 1.8 (1.0) 2.0 2.3 1.7 1.7 1.7 1.7

Pollution: 1.7 (1.0) 1.9 1.9 1.5 1.5 1.7 1.5

Litter: 2.1 (1.2) 2.6 2.6 1.9 1.7 1.8 1.7

Safety risks: 2.1 (1.1) 2.1 2.1 2.0 1.6 2.1 1.7

Crowding: 1.9 (1.1) 1.9 1.9 1.9 2.0 1.8 1.6

Lack of neighbourhood

facilities: 1.6 (0.8) 1.8 1.8 1.7 1.8 1.5 1.3

Note: All answers were elicited on five-point scales.

Across neighbourhoods large, significant differences were found to exist with
regard to 'residential dissatisfaction' (F : 5.48, p < 0.001). Respondents in(5,441)

neighbourhoods C and F showed the lowest level of residential dissatisfaction.
Respondents in the low-SES neighbourhoods (A and B) were most dissatisfied.
Across neighbourhoods level of residential dissatisfaction as expressed by the
residents was found to correlate strongly (r : .89, p < .05) with actual migration figures(6)

for the six neighbourhoods provided by the city council of Rotterdam.
The level-2 attributes 'satisfaction with the dwelling' and 'satisfaction with the

ne ighbourhood' differed significantly across neighbourhoods (F : 16.1, p < .001(5,446)

and F : 4.8: p < .02, respectively). Again respondents in low-SES neighbourhoods(5,446)

(A and B) indicated the highest levels of dissatisfaction. 
With regard to the four dwelling attributes studied (level 3) it was found that,

on average, the respondents were most dissatisfied with costs and upkeep of their
dwelling. Satisfaction with the dwelling attributes differed significantly across
neighbourhoods (all p-values < .01). Although the ranking of neighbourhoods with
regard to average dissatisfaction differs for different dwelling attributes, the general
pattern is that respondents in low- and medium-SES neighbourhoods tend to express
more dissatisfaction than those in high-SES neighbourhoods.
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Table 4.5 Frequency distribution (and percentage) of respondents indicating a specific neighbourhood attribute
(level 3 in Figure 4.1) to be the most annoying neighbourhood attribute.

Neighbourhood characteristics Frequency (%)

noise:
malodour:

litter:
pollution:

safety risks:
crowding:

lack of neighbourhood  facilities:
other:

missing:

 75  (15.9)
 31  ( 6.9)
 70  (14.8)
 21  ( 4.4)
 64  (13.6)
 15  ( 3.2)
 19  ( 4.0)
 21  ( 4.4)
156  (33.1)

472 (100.0)

Of the seven neighbourhood attributes studied (level 3), annoyance by noise,
l i t ter  and safety risks were found to result in the highest level of annoyance. The
amount of dissatisfaction due to (lack of) neighbourhood facilities, on the other hand,
was found to be relatively low (see Table 4.4). Except for the attribute 'annoyance by
no ise', the annoyance levels of the neighbourhood attributes all differed significantly
across ne ighbourhoods (p-values < .01). From Table 4.4 it can be noted that - once
again - annoyance levels tend to be higher in the two low-SES neighbourhoods, and in
particular in neighbourhood B.

The conclusion that noise is the most important source of annoyance was
supported by other data. In addition to the evaluation of the level-3 neighbourhood
attributes, respondents were asked to state the most annoying neighbourhood attribute.
From Table 4.5 it can be observed that 316 (67%) of the 472 respondents indicated
one  of the seven neighbourhood attributes as the most annoying neighbourhood
at tribute. A rather large proportion of the respondents (33%) did not indicate a
particular attribute.

From Table 4.5 it can be noted that to most of the respondents (15.9%) noise
is the most annoying neighbourhood attribute, followed by litter and safety risks
(14.8% and 13.6%, respectively). These findings are consistent with the rankings of the
average evaluations of these neighbourhood attributes (see Table 4.4). The category
'other' included attributes either named by the respondents themselves or representing
level-4 sources (cf. Figure 4.1).

Model fit: Residential attributes. In Figure 4.2 the main results of the
hierarchical regression analyses on the individual data are shown. These analyses
reveal which underlying attributes affect residential satisfaction most or least strongly.
Recall that all variables were (re)scaled so that higher scores indicate less satisfaction
or more annoyance.



Residential satisfaction

Level 1

Neighbourhood                Dwelling                   Neighbours

  Costs    Facilities   Upkeep       Size

Noise   Malodour   Pollution   Crowding   Litter     risks     Facilities
 Safety    Lack of 

Level 3. Satisfaction with:

Level 2. Satisfaction with:

Level 3. Annoyance by:

Level 4. Annoyance by specific sources

R 2 : .25

R
2 : .26 R

2 : .55

 $$ : .18  $$ :.02 ns   $$ :-.01 ns    $$: .19    $$ :.12   $$ :<.01 ns     $$ : .19

 $$: .25            $$: .30          $$: .06 ns 

$$: .12   $$: .32   $$: .22    $$: .34
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Figure 4.2 Resul t s  of the hierarchical regression analyses (R : proportion of explained variance, $: standardized2

regression coefficient, ns: not significant). 

Only twenty-five percent of the variance in the assessments of urban
residential satisfaction (level 1) could be explained by the three level-2 attributes.
Satisfaction with the dwelling and with the neighbourhood contributed significantly
to  the  explained variance in residential satisfaction. Satisfaction with the dwelling
appeared to be slightly more important than satisfaction with the neighbourhood ($'s:
.30 and .25, respectively). The third attribute, 'satisfaction with the neighbours', did not
appear to affect 'residential satisfaction' to a large extent. 

Dwelling attributes (level 3) explained 55% of the variance in satisfaction
with the dwelling. Each of the four attributes (satisfaction with size, facilities, upkeep,
and costs) was found to contribute significantly to the explained variance in
satisfaction with the dwelling. Inspection of the $-coefficients (see Figure 4.2)
revealed that the dwelling 'facilities' and 'size' appear to be more important than 'costs'
and 'upkeep'. 

Combined, the seven neighbourhood attributes studied (level 3) explained
26% of the variance in neighbourhood satisfaction (level 2). Inspection of the $-
coefficients reveals that only four attributes contributed significantly to the proportion
of explained variance; these are annoyance by noise, crowding, (lack of)
neighbourhood facilities and litter. The first three attributes appear to be somewhat
more important than the last one. Interestingly, for the six neighbourhoods studied,
annoyance by malodour, pollution and safety risks, appeared to be relatively
unimportant determinants of neighbourhood satisfaction.

Model fit: adding personal and household characteristics. The
questionnaire contained several questions on possibly relevant personal and
household characteristics of the respondents (see Method section). Entering personal
and household characteristics into the regression analyses generally resulted in an



66 Chapter 4

increase of the overall percentage of the proportion of explained variance. The overall
percentage of the explained variance in residential satisfaction (level 1) increased
from 25% to 33%. Of the personal and household characteristics studied, only age and
socio-economic status (SES) were found to contribute significantly to the proportion of
expla ined variance in residential satisfaction. In general, older people were more
satisfied with their residential situation than younger people (r : .34, p < .001).(446)

Surprisingly, with regard to SES it was found that people high in SES tended to be less
satisfied with their residential situation than people low in SES. However, a direct test
of the relationship between SES and residential satisfaction revealed that this was not
statistically significant.

The overall percentage of the explained variance in neighbourhood
sat is fact ion increased from 26% to 31% by entering personal and household
characteristics. Of the personal and household characteristics studied, only
homeownership was found to contribute significantly to the proportion of explained
variance in residential satisfaction. In general, homeowners were more satisfied with
their residential situation than tenants (t-value: 5.6, p < .001). The overall percentage
of expla ined variance in satisfaction with the dwelling increased only marginally,
from 55% to 57%. Contributing variables were subjective health ('VOEG' score),
gender, and ownership. People expressing fewer health complaints were more satisfied
with the i r dwelling than people expressing more health complaints (r : -.21, p <(415)

.001). Women appeared to be more satisfied with their dwelling than men. However the
differences in satisfaction with the dwelling between men and women were not
stat istically significant (t-value: .54, n.s.). Again, homeowners showed the highest
levels of satisfaction. Homeowners were more satisfied with their dwelling than tenants
(t-value 6.8, p < .001).

Personal and household characteristics were the only predictor variables
available with respect to satisfaction with the neighbours. Altogether they explained
8% of the observed variance in satisfaction with the neighbours. Of the characteristics
studied only age and subjective health ('VOEG' score) contributed significantly to the
explained variance. Older people were more satisfied with their neighbours than
younger people (r : .22, p < .001). Again, people expressing fewer health complaints(415)

appeared to be more satisfied. People expressing fewer health complaints were more
satisfied with their neighbours than people expressing more health complaints (r : -(415)

.18, p < .001). 

4.3.4 Specific sources of annoyance in the residential environment (level 4)
The following section is entirely devoted to the level-4 attributes: the specific

sources of annoyance. As was already mentioned before, respondents evaluated fifty-
one specific sources, grouped together in seven neighbourhood attributes. These
attributes were: annoyance by noise, malodour, pollution, litter, safety risks, crowding,
and lack of neighbourhood facilities (see Figure 4.1). For each of these sources
respondents assessed the amount of annoyance, the frequency of occurrence and the
intensity of occurrence. In addition to these questions every section on a specific
neighbourhood attribute in the questionnaire ended with two questions: which of the
aforementioned sources is considered most annoying? Is there any other source of
annoyance not already mentioned in this section?

For every neighbourhood attribute separately, results will be presented on (a)
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the evaluation of the specific sources, (b) the model fit, (c) the most annoying source,
and  (d) relevant additional sources. Results on the frequency and intensity questions
are presented in section 4.3.5, in which the results of the comparison between the
general annoyance items and the product of the scores on the frequency and intensity
items are given as well. In Table 4.6 the mean evaluation scores for each source are
presented. Furthermore the results of the model fit are presented.
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Table 4.6 Mean annoyance scores, the 'model fit' (R ), and standardized regression coefficients ($) for the level-42

sources per neighbourhood attribute.

Noise
 R : .52,  F : 41.7  2 **

(11,415)

mean: $$ : Neighbourhood fac.
 R : .19,  F : 7.22 *

(11,341)

mean $$ :

noise annoyance by:

indoor equipment
neighbours

animals
youth

nightlife
cars or mopeds

buses, metro or trollies
trains
ships

airplanes
industrial activity

1.7
2.1
1.6
1.8
1.4
2.4
1.9
1.1
1.1
1.3
1.2

 .03
 .19*
 .06 
 .10*
-.09 
 .42*
 .19*
-.06
-.08
-.02
 .13*

annoyance by lack of
neighbourhood fac.:

shops
schools

health care facilities
sport facilities

nightlife
playgrounds

greenery
walks

illumination at night
public transportation

arterial roads

2.2
2.0
2.2
2.4
2.8
2.8
2.6
2.5
2.7
2.1
2.2

-.12
 .18*
-.02
 .00
 .05
 .11

 .20*
 .07

 .15*
-.01
-.05

Malodour
 R : .58,  F : 114.72 **

(5,408)

Litter
 R : . 52,  F : 94.82 **

(5,395)

malodour annoyance by:
animals (pets)

garbage or waste
traffic

industrial activity
surface water, sewage

1.3
1.4
1.9
1.4
1.4

 .12*
 .20*
 .28*
 .43*
 .07

litter by:
garbage or waste

animal droppings
demolition

unaesthetic buildings
graffiti

2.6
3.0
1.4
1.4
1.9

 .55*
 .08

 .16*
 .16*
-.06

Pollution
 R : .49,  F : 61.42 **

(6,382)

Crowding
 R : .52,  F : 70.82 **

(6,428)

pollution:
by smog

by dust in the air
of soil

of surface water
of drinking water

by vibrations

1.7
1.8

 1.1
 1.3
1.1
1.9

 .25*
 .32*
 .20*
 .21*
-.05
-.04

crowding by:
number of people

parking space
waiting time in shops

busy streets
encountering

unfamiliar faces
dense constructions

1.5
2.5
1.8
1.7

1.5
1.7

 .15*
 .14*
-.02

 .35*

 .23*
 .11*

Safety risks
 R : .54,  F : 70.82 **

(6,415)

safety risks by:
traffic

vandalism
burglary or theft

hold-up or robbery
industrial activity

youngsters
junkies or prostitution

2.0
2.0
2.3
1.7
1.2
1.7
1.4

 .16*
 .16*
 .26*
 .17*
-.02
 .09
 .15*

Note: : p-value < .01, : p-value < .001.* **
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In the  following sections the results on the sources of annoyance for each
neighbourhood attribute separately are discussed in more detail. 

Noise. Of the level-4 noise sources studied, 'neighbours' and 'cars or mopeds'
resulted in the highest levels of noise annoyance. Noise annoyance by 'trains', 'ships',
'airplanes', and 'industrial activity' was found to be rather low.

A regression analysis of the individual data revealed that 52 % of the
observed variance in 'noise annoyance' could be explained by annoyance associated
with the specific sources studied. Of the specific sources, annoyance by 'neighbours',
'youth', 'cars and mopeds', 'buses etcetera', and 'industrial activity' contributed
significantly to the proportion of explained variance in noise annoyance. Inspection of
the ß-coefficients shows that annoyance by 'cars and 
mopeds' is the most important source, followed by 'neighbours' and 'buses etcetera'.

When asked directly, respondents indicated 'noise by neighbours' to be the
most annoying noise source (12.3%).

When asked to state other sources of noise annoyance, 101 respondents
(21.4%) stated at least one additional noise source. Approximately 50% of these
answers referred to a source that was a specification of a level-4 source, for instance:
noise  from air-conditioners and cooker hoods is a specification of noise by 'indoor
appliances'. Of the remaining 50% of the responses, noise related to 'construction
activities' was mentioned most often (about 20%). See Table 4.6 on 'noise'.
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Malodour. Of the level-4 malodour sources, 'traffic' resulted in the highest
levels of malodour annoyance. Annoyance by 'animal products' was found to be low.

Fifty-eight per cent of the variance in 'malodour annoyance' could be
explained by annoyance due to the specific sources. Of the specific sources, annoyance
by  'animal (pet) products', 'garbage or waste', 'traffic', and 'industrial activity'
contr ibuted significantly to the proportion of explained variance in malodour
annoyance. Closer examination of the ß-coefficients shows that annoyance by
' industr ial activity' is the most important source, followed by 'traffic' and 'garbage or
waste'. 

When asked directly, respondents indicated 'malodour by traffic' to be the
most annoying malodour source (20.0%).
 Eighty-three (17.6%) respondents stated one or more other sources of
malodour annoyance. Approximately 23% of these answers referred to a source that
was a specification of a level-4 source, for instance: malodour from airplanes is a
specification of malodour by traffic. Of the remaining 77%, malodour related to the
'preparation of food' was mentioned most often (about 45 %). See Table 4.6 on
'malodour'.

Pollution. Pollution by 'dust in the air' and 'vibrations' resulted in the highest
levels  of annoyance. Annoyance by 'soil pollution' and 'pollution of drinking water'
were found to be low. 

A regression analysis revealed that 49 % of the observed variance in
'annoyance by pollution' could be explained by the 6 specific pollution sources. Of
these sources, annoyance by 'smog', 'dust in the air', 'soil pollution', and 'pollution of
surface water' contributed significantly to the proportion of explained variance in
annoyance by pollution. On the basis of the ß-coefficients annoyance by 'dust in the
air' is the most important source, followed by 'smog'. 

Pollution by 'smog' was considered to be the most annoying pollution source
by the respondents (about 15.7%).
 When asked to state other sources of pollution annoyance, 56 (11.9%)
respondents stated at least one additional pollution source. Approximately 70% of the
respondents mentioned a source that was either a specification of a level-4 source or a
source belonging to an other neighbourhood attribute. An example of the former is
'desert sand' which belongs to the neighbourhood attribute 'pollution by dust in the
air'. An example of the latter are 'worn-out buildings' which is a source belonging to the
neighbourhood attribute 'litter'. Of the remaining 30%, pollution related to 'car, moped,
and bicycle repair' was mentioned most often (about 11%). See Table 4.6 on
'pollution'.

Safety risks. Of the level-4 attributes studied, 'burglary or theft', 'traffic', and
'vandalism' resulted in the highest levels of annoyance. Annoyance by 'industrial
activity' and 'junkies or prostitution' was found to be low. 

The regression of the individual data of the seven specific safety risk sources
explained 54% of the variance in 'annoyance by safety risks'. Of the specific sources,
annoyance by 'traffic', 'vandalism', 'burglary or theft', 'hold-up or robbery', and 'junkies
or prostitution' contributed significantly to the proportion of explained variance in
annoyance by safety risks. A closer examination of the ß-coefficients revealed that
annoyance by 'burglary or theft' is the most important source. 

Sixteen and a half per cent of the respondents indicated 'burglary or theft' to
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be the most annoying safety risk source.
Other sources of safety risk annoyance were stated by 60 (12.7%) respondents.

Approximately 27% mentioned a source that was a specification of a level-4 source, for
instance: breaking into cars belongs to 'burglary or theft'. Of the remaining 73% of the
answers, safety risks related to encountering possibly dangerous situations (e.g.,
subway stations) or people (e.g., creeps) were mentioned most often (about 53%). See
Table 4.6 on 'safety risks'.

Lack of neighbourhood facilities. The results of the evaluation of the specific
ne ighbourhood facilities shows that respondents were most dissatisfied with (lack of)
'playgrounds', 'nightlife', 'illumination at night', and, 'greenery'. Annoyance by (lack of)
of shops and public transportation was relatively low. 

The regression of the individual data of the eleven specific sources of
'annoyance by lack of neighbourhood facilities' explained 19% of the variance. Of the
specific sources, annoyance by lack of 'shops', 'greenery', and 'illumination at night'
contributed significantly to the proportion of explained variance in annoyance by lack
of neighbourhood facilities. Inspection of the ß-coefficients shows that annoyance by
lack of 'greenery' is the most important source of annoyance. See Table 4.6 on 'lack of
neighbourhood facilities'.

This section of the questionnaire did not contain questions on the most
(dis)satisfying source or other sources.

Litter. Of the level-4 litter sources studied 'animal droppings' and 'garbage or
waste' resulted in the highest levels of annoyance by litter. Annoyance by 'demolition'
and 'unaesthetic buildings' were found to be low. 

A regression analysis of the individual data revealed that the five specific
l i t ter sources accounted for 52% of the observed variance in 'annoyance by litter'. Of
the  specific sources, annoyance by 'waste or garbage', 'demolition', and 'unaesthetic
bui ld ings' contributed significantly to the proportion of explained variance in
annoyance by litter. Inspection of the ß-coefficients revealed that annoyance by 'waste
or garbage' is the most important source. 

Annoyance by 'animal droppings' was found to be the most annoying source
of annoyance by litter. When asked directly, 30.7% of the respondents indicated this
source to be the most annoying litter source  

Addit ional litter sources were mentioned by 87 (18.4%) respondents.
Approximately 53% stated a source that was a specification of a level-4 source, for
instance:  litter by garbage or waste: newspapers and broken beer bottles. Of the
remaining 47%, litter by 'wrecked cars', 'dumped waste', and 'abandoned shopping
trollies' were mentioned most often (together about 21%). See Table 4.6 on 'litter'. 

Crowding. Of the level-4 attributes studied 'lack of parking space' resulted in
the  highest levels of annoyance. Annoyance by 'number of people' and 'encountering
unfamiliar faces' were found to be relatively low. 

Of the observed variance in 'annoyance by crowding' 52% could be explained
by  annoyance associated with the seven specific sources. Of the specific sources,
annoyance by 'number of people', 'lack of parking space', 'busy streets', and
'encountering unfamiliar faces' contributed significantly to the proportion of explained
variance in annoyance by crowding. The ß-coefficients show that annoyance by 'busy
streets ' is the most important source of annoyance, followed by 'encountering
unfamiliar faces'.
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Table 4.7 Correlation coefficients (r ) for A-F, A-I, and A-F*I and the coefficient of internal consistency.P

Section: Mean rP

Annoyance and
Frequency (F) +

(s.d.)

Mean rP

Annoyance and
Intensity (I) +

(s.d.)

Mean rP

Annoyance and
product (F*I) +

(s.d.)

Coefficient of
internal

consistency

noise (n=11): .62 (.11) .69 (.11) .60 (.30) .83

malodour (n= 5): .76 (.08) .76 (.08) .78 (.09) .80

pollution (n= 6): .79 (.06) .77 (.05) .81 (.05) .90

litter (n= 5): .82 (.03) .78 (.02) .86 (.03) .88

safety risks (n= 7): .75 (.06) .70 (.07) .79 (.05) .85

crowding (n= 6): .61 (.18) .74 (.08) .73 (.08) .88

facilities (n=11): .67 (.09) .15 (.07) .59 (.10) .66

When asked directly, respondents indicated 'lack of parking space' to be the
most annoying crowding source (26.4%). 

When asked to state other sources of crowding annoyance, 69 (14.6%)
respondents stated one or more additional crowding source. Approximately 32% of the
answers referred to a source that was a specification of a level-4 source, for instance:
parking problems: cars on the side walk. Of the remaining 68%, crowding related to a
market in  one of the neighbourhoods was mentioned most often (about 19%). See
Table 4.6 on 'crowding'.

4.3.5 Comparison of the general evaluation of residential attributes with the
indirect assessments of annoyance and the REBUS-data

In this section the results of the comparisons between the general
dissatisfaction/annoyance items on the one hand and the indirect assessments of
annoyance and the REBUS-data on the other are presented.

Indirect assessments of annoyance. In Table 4.7 the mean correlation
coefficients (+ s.d.) between direct annoyance scores and (a) frequency scores, (b)
in tensity scores and (c) indirect annoyance scores (F*I) are shown. Furthermore, the
'coefficients of internal consistency' are shown. Correlation coefficients were averaged
across specific level-4 sources per neighbourhood attribute.

The mean correlation coefficient per neighbourhood attribute for the
relationship between direct annoyance and frequency is fairly high to high (range: .61-
.82). The averaged correlation coefficients for the relationship between direct
annoyance and intensity lay within the same range with the exception of the mean
correlation coefficient of the facility items. Recall that intensity items for the
neighbourhood facilities were replaced with items on the importance of the various
facilities. This may account for the weak observed relationship. Finally the range of the
mean correlation coefficients for the relationship between the direct and indirect (F*I)
annoyance assessments was fairly high to very high (.59-.86). 

The coefficients of internal consistency calculated per neighbourhood
attribute appeared to be very high. Except for the specific sources of the
neighbourhood attribute 'lack of neighbourhood facilities', the correlation coefficients
appeared to be .80 or higher. These correlation coefficients indicate that the agreement
between the direct and indirect assessments of annoyance was fairly high.
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REBUS data. For some attributes on which the respondents evaluated their
present residential situation relevant objective data were available from REBUS. In
Table 4.8 the results are shown of the relationship between the average scores
(aggregated across neighbourhoods) per residential attribute and the data from REBUS.
Most of the relationships studied did not reach the significance level of p # .05. One
reason for this is the small number of neighbourhoods studied. In this analysis only six
neighbourhoods were involved. In a sample with N = 6 the correlation coefficient must
be greater or equal than |.82| to reach statistical significance at the p= .05 level.
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Table 4.8 Correlation coefficients between average scores of residential attributes per neighbourhood and relevant
objective data from REBUS (*: p-value < .05).

Mean scores
(aggregated across 6 neighbourhoods)

rP

n=6
REBUS-data

(at neighbourhood level)

Level 1: Residential dissatisfaction  .89* migration figures.

Level 2: Dissatisfaction with the neighbourhood -.88* N-SES-index.

Level 3: Dwelling characteristics:

dissatisfaction with facilities

dissatisfaction with size
"            

 .46

-.67
-.73

percentage of dwellings without bath,
shower or bidet.
surface area of dwellings (m ).2

surface area per resident (m ).2

Level 3: Neighbourhood characteristics:

annoyance by:
noise

malodour
pollution

-.19
-.14
-.35

number of noise complaints.
number of malodour complaints.
number of environmental pollution
complaints.

Level 4: Specific sources of annoyance:

 worried by safety risks:
traffic

 "   

vandalism
burglary or theft

hold-up or robbery
junkies or prostitutes

-.26
-.27

 
 .91*
.77

 .92*
 .83*

proportion of traffic accidents.
proportion of traffic accidents with
injuries.
proportion of destructions.
proportion of thefts.

proportion of violent offenses.
proportion of methadone clients.

dissatisfaction with lack of neighbourhood

 facilities:
schools

  "   
shops

nightlife
   "   

primary health care
facilities

   "   
   "   
   "   
   "   

.67

.34
-.40
-.23
-.34

-.53
-.62
-.64
-.38
-.48

number of primary schools.
number of secondary schools.
proportion of retailers.
proportion of bars and pubs.
proportion of community centres.

proportion of general practitioners.
proportion of dentists.
proportion of physiotherapists.
proportion of midwives.
proportion of pharmacies.

Level 1: Residential dissatisfaction and migration. Residential dissatisfaction
ranged from 2.1 to 3.1 over neighbourhoods. Migration percentages for the
neighbourhoods studied varied between 11.9 and 26.2%. For the calculation of the
migration percentage see Das and Oomens (1988). Residential dissatisfaction
correlated highly and positively with migration rate.

Level 2: Dissatisfaction with the neighbourhood and N-SES-index. The 'N-
SES-index' is described in section 4.2.1. Dissatisfaction with the neighbourhood
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correlated highly and in the expected direction with the N-SES-index.
Level 3: Dwelling attributes. Of the four dwelling attributes, dissatisfaction

with dwelling 'facilities' was compared with the 'percentage of dwellings without a
bath,  shower, or bidet', while dissatisfaction with the 'size' of the dwelling was
compared with 'mean surface area of the dwelling' in square metres and 'mean surface
area per resident' in square metres. A positive correlation was found to exist between
dissatisfaction with 'facilities' and percentages of dwellings without bath, shower, or
bidet .  The correlation coefficients between dissatisfaction with dwelling 'size' on the
one hand and mean surface area of dwellings and mean surface area per resident on the
other  hand  were negative. All relationships were fairly strong and in the expected
direction.

Level 3: Neighbourhood attributes. The only data available from REBUS that
were relevant to the neighbourhood attributes studied were annual number of
complaints on noise, malodour, and pollution made by telephone per 10,000
residents . It is important to realize that number of complaints is a response measure
rather than an exposure measure. Annoyance by noise, malodour, and pollution and
the  respective number of noise, malodour, and pollution complaints were negatively
related. The correlation coefficients were low to medium.
 Level 4: Specific sources of annoyance. Of the specific sources of annoyance
only REBUS-data on sources related to the neighbourhood attributes 'safety risks' and
'lack of neighbourhood facilities' were available. In Table 4.8 the results of the
analyses on the level-4 attributes are shown. Most of the relationships between safety
risks sources studied and the respective REBUS-data were strong to very strong and
were in  the expected direction. This was not the case for the relationship between
safety risks by traffic and proportion of traffic accidents with injuries and proportion of
traffic victims, respectively. These two correlation coefficients turned out to be low
and in the wrong direction. The relationship between the evaluations of the
neighbourhood facilities and proportion of actual facilities were medium to
moderately strong for most of the relationships studied. However, for the
neighbourhood facility 'schools' the relationship was in the wrong direction.

For most attributes in the analysis the relationship between relevant objective
measures and annoyance/dissatisfaction appeared to be moderately to very strong.
However, for the attributes annoyance by noise, malodour, and pollution and number
of reported complaints by telephone (level 3) and for safety risks by traffic the
relationship was found to be low to medium. The direction of the relationship for most
of the at t r ibutes studied in this analyses was as expected except for the attributes
annoyance by noise, malodour, and pollution and number of reported complaints by
telephone (level 3) and for safety risks by traffic and dissatisfaction with schools (level
4).

4.4 Discussion
In this section the results of the present study are discussed in light of the

research goals. The main goals of the study were twofold:
- to identify the relevant attributes of urban environmental quality and the

relative amounts of annoyance or dissatisfaction due to different attributes of
the urban residential environment, and

- to  assess the 'model fit' of the model of urban environmental quality (see
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Figure 4.1) and to assess the relative importance of different model attributes
with respect to perceived environmental quality. 

Additional goals were:
- to assess the influence of personal and household characteristics on perceived

urban environmental quality,
- to  assess the extent of agreement between direct and indirect assessments of

annoyance, and
- to assess the extent of agreement between physical data (REBUS-data) and the

residents' subjective evaluations.

Response rate. Before discussing the main findings and implications of the
present study, first an important methodological issue is considered: the moderate
overal l  response rate and the large variation in response percentages across
neighbourhoods. Of the initial 1200 questionnaires mailed, only 502 were returned.
After discarding thirty questionnaires because of vital missing data, the final response
percentage was 39.3%, which is reasonable but not impressive for this kind of research.
One possible reason for the modest response rate is the length of the questionnaire used
in the present study. Obtaining the respondents' evaluations of all model attributes as
well as information on various personal, family and housing characteristics, required a
16-page questionnaire. On average, it took respondents 45 minutes to complete the
quest ionnaire. The length of the questionnaire may have discouraged many people
from responding. A second possible reason for the moderate response rate is the
relatively high proportion of foreign residents in the research neighbourhoods. Recall
tha t  - according to population statistics - the actual percentage of foreigners in the
neighbourhoods studied ranged from 3.1% to 35.1%, with a mean value of 15.4%. The
fact tha t  on ly 2% of the respondents in the sample indicated to have a foreign
nationality (see Table 4.3) implies that the non-response has been particularly high
among foreign residents. This is supported by the finding that the mean response rate
per neighbourhood was lower in neighbourhoods with relatively high proportions of
foreign residents (r = - 0.57). The low response rate of foreigners has probably beenP(6)

due  to language difficulties, since the questionnaire was in Dutch. Most likely,
therefore both the length of the questionnaire and language difficulties have
contributed to the modest overall response rate. It is clear, though, that in view of the
strong underrepresentation of foreign residents in the sample, one should be cautious
in  generalizing the present results to the whole population of the neighbourhoods
studied.

Relevant attributes of urban environmental quality. One general objective
of the present study was to assess the relevant features of dwellings and
neighbourhoods and the relative amounts of annoyance or dissatisfaction due to
different attributes of people's residential situation. 

From the results it may be concluded that residents in general are fairly
satisfied with their residential situation. The perceived quality of the dwelling and the
neighbourhood and satisfaction with the neighbours is reasonably high. It also may be
concluded that next to physical attributes of the residential environment, psycho-
social attributes, and attributes of the built environment are relevant attributes of
perceived environmental quality.
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The overall evaluation of urban environmental quality in terms of residential
satisfaction revealed that residents were fairly satisfied with the quality of the
residential environment. The overall average of the residential dissatisfaction scores
was 2.7, which is close to the midpoint of the scale. In general, the level of residential
dissat isfaction was in highest low-SES neighbourhoods and lowest in high-SES
neighbourhoods. 

Respondents were somewhat more satisfied with the specific, lower-level,
attributes (neighbourhood, dwelling, and neighbours; level 2) than with their
residential situation in general (cf. Table 4.4). Marked differences were observed
across neighbourhoods with respect to satisfaction with the neighbourhood and the
dwelling. In general respondents in the low-SES neighbourhoods showed the highest
levels of dissatisfaction, whereas respondents in the high-SES neighbourhoods showed
the lowest levels of dissatisfaction (cf. Table 4.4). Satisfaction with the neighbours, on
the other hand, was fairly stable across neighbourhoods. 

Satisfaction with the dwelling was thought to depend on four dwelling
at tributes: cost, facilities, upkeep, and size. It was found that respondents were - on
average - most strongly dissatisfied with the financial attributes of their present
dwelling, while the size of the dwelling appeared to result in relatively little amounts
of dissatisfaction (see Table 4.4). Residents in low-SES neighbourhoods appeared to
be  more dissatisfied with their dwelling than respondents in the high-SES
neighbourhoods.

Residents evaluated seven neighbourhood attributes with respect to
annoyance. Noise, litter, and safety risks appeared to result in relatively high
annoyance levels, whereas the amount of annoyance due to lack of neighbourhood
facilities was relatively low. The amounts of annoyance associated to the various
neighbourhood attributes all differed across different neighbourhoods, except for noise
annoyance. In general residents in low-SES neighbourhoods expressed higher levels of
annoyance than respondents in the medium-SES and high-SES neighbourhoods

For each of the seven neighbourhood attributes (level 3 in Figure 4.1)
respondents assessed the amount of annoyance associated to a number of specific
sources (see Table 4.6). Of the noise sources studied noise by cars and mopeds and
neighbours turned out to be the most annoying noise sources. Of the malodour sources
s tudied annoyance by malodour due to traffic appeared to be the most aversive one.
Air pollution and vibrations due to traffic were the most annoying sources with respect
to  the  neighbourhood attribute pollution. Animal droppings and garbage or waste
were the dominating sources with respect to annoyance due to littering. A highly
annoying safety risk source was burglary or theft. Lack of parking space was the most
annoying source of the neighbourhood attribute 'crowding'. Finally, with respect to
neighbourhood facilities respondents appeared to be most dissatisfied with
i l lumination at night, and recreational facilities, such as nightlife facilities,
playgrounds and greenery.

Respondents were asked to state additional annoying sources in the
neighbourhood, which were not mentioned already in the questionnaire. Altogether,
respondents mentioned 456 additional sources of annoyance. Forty-two and a half per
cent  of these sources were specifications of level-4 sources. Of all new sources
mentioned, only two were mentioned by 5% or more of the respondents, namely
malodour related to the preparation of food and encountering dangerous situations
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or people.

Two issues will be discussed in more detail: first, the observed differences
across neighbourhoods with respect to satisfaction or annoyance with the various
residential attributes, and second, the relatively low levels of annoyance due to
neighbourhood attributes like malodour or soil, air, and water pollution.

Firstly, in general respondents appeared to be fairly satisfied with the
environmental quality of their present residential situation. However, profound
differences were found to exist across different neighbourhoods. These differences refer
to both residential satisfaction in general, and to the amount of dissatisfaction with the
lower-level attributes. In general, the level of dissatisfaction and/or annoyance was
highest in neighbourhoods low in SES (A and B in Table 4.4) and lowest in high-SES
neighbourhoods (E and F). A plausible explanation for these differences is that they
reflect differences among neighbourhoods in the actual levels of the investigated
residential attributes. In other words, that they reflect differences in exposure to
adverse environmental conditions. The research on dose-effect relationships
ment ioned in Chapter 2 has shown that - at least at an aggregated (neighbourhood)
level  - a positive relationship exists between exposure to specific stressors and the
resulting annoyance levels. Thus, differences in residential satisfaction may reflect
differences in actual housing and living conditions in the neighbourhoods studied.
However, an alternative explanation for the observed differences is that they reflect
differences in the appraisal of (similar) exposure levels, rather than differences in the
exposure levels themselves. The extent to which an individual perceives adverse
environmental conditions as annoying does not only depend on the exposure level,
bu t  a lso on personal factors (see also Chapter 2). For instance, according to Lazarus'
psychological stress theory (e.g., Lazarus & Folkman, 1984) the effects of adverse
environmental conditions are mediated by complex appraisal and coping processes.
Individual differences in, e.g., attitudes towards the annoyance source, or the level of
perceived personal control may strongly affect people's reactions towards specific
stressors (Evans and Cohen, 1987). Consequently, it is conceivable that the observed
differences in residential satisfaction across neighbourhoods reflect differences among
residents with regard to relevant personal aspects, rather than differences in the actual
exposure levels.

The results of the comparisons between the direct annoyance questions and
the REBUS data indicate that differences in exposure levels do exist across
neighbourhoods and that these differences, to some extent, were reflected in the
evaluations of the residential situation on the attributes by the respondents. The only
personal aspect that might be related to differences in appraisal and which also differs
across neighbourhoods in the present study, is the individual socio-economic status (I-
SES). However, the regression analyses revealed that the I-SES contributed only
marginally to the observed variance in residential satisfaction. So, without claiming to
have g iven solid proof, it may be stated that differences in evaluations across
neighbourhoods are probably caused by differences in exposure levels, at least for the
attributes studied.

Secondly, it was surprising to note that environmental attributes that have
received much attention in the environmental research literature (e.g., malodour, air,
water and soil pollution) did not appear to result in high levels of annoyance.
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Obviously, one must be cautious in generalizing this conclusion to other
neighbourhoods than the ones studied, since exposure levels may vary strongly across
different neighbourhoods and/or cities. However, the above finding is particularly
remarkable in view of the fact that one of the world's largest harbours, several
pet rochemical refineries, and various large industrial complexes are all located in the
direct vicinity of the city of Rotterdam. Thus, if anything, exposure to, e.g., malodour
and air pollution in the neighbourhoods studied is more likely to be above than below
the  national average. In fact, one might even hypothesize that the finding that
Rotterdam residents express relatively little annoyance by, e.g., malodour, is the result
of adaptation or habituation processes, due to prolonged exposure to such stressors. 

Fitting the model. The main goal of the study was to assess the extent of the
fit of the model of urban residential satisfaction, presented in the introduction (Figure
4.1), and to assess the relative importance of different model attributes. This was done
by  means of several regression analyses. The extent of the model fit is given by the
proport ion of explained variance, which may vary from 0 to 100%. A fit of 100%
indicates a perfect model fit. The relative importance of the residential attributes is
given by their beta-coefficients (see Figure 4.2 and Table 4.6). 

Altogether, the results indicated that perceived environmental quality
depends  on several rather divergent residential attributes. Although the 'model fit' is
modest, the hierarchical multi-attribute approach used in the present study seems to
offer a  promising and valuable theoretical framework for modelling perceived
environmental quality.

It was found that the predictive value of the model of environmental quality
was not high (proportion of explained variance: 25%). Below, several explanations for
this low observed predictive value are discussed. Some of them deal with the nature of
the  attr ibutes and contents of the model. Others deal with the methodological and
analytical approach used in this study. 

One possible explanation for the modest predictive value of the model is the
el icitation technique used. 'Residential satisfaction' is a complex and fairly abstract
concept. This may have resulted in a relatively high proportion of error variance in the
assessments of this model attribute. This explanation is supported by the results of the
regression analyses on the lower-level model attributes. From top to bottom the model
attr ibutes become less abstract, easier to imagine. In parallel, it can be noted that the
proportion of explained variance in the subsequent higher-level attributes increases.
More refined elicitation techniques (for instance, interval or ratio estimation, see
Chapter 3) to measure satisfaction with the higher level model attributes or may result
in  a  h igher predictive value of the proposed model. In Chapter 8 the above issue is
discussed at greater length.
 Another explanation is, of course, that the model itself is inadequate or
incomplete, for instance, because other attributes than those incorporated in the model
also affect the quality of the residential environment. However, the latter explanation
is not very plausible, at least not for neighbourhood attributes. Altogether, respondents
evaluated their present residential situation on 66 attributes. Recall that respondents
were asked explicitly to state other annoying sources than those mentioned in the
questionnaire. The analysis of these additional annoying sources revealed that a
substantial part of the responses were specifications of level 4 sources. Furthermore, in



80 Chapter 4

only two cases more than five percent of the respondents indicated relevant additional
sources. Thus, it may be stated that the present model captures most attributes that
underlie perceived environmental quality, at least with respect to 'satisfaction with the
neighbourhood'. In Chapter 5 a study is presented in which dwelling attributes are
given more attention.

Inadequacy of the model, in terms of the proposed linear relationship between
model attributes, can not be refuted entirely. However, fitting a multiplicative model,
by regressing the logistic transformation of the evaluations scores, did not result in an
increase in the percentage of explained variance.

Yet another explanation for the low predictive power of the model could be
the multicollinearity among independent variables. This is one of the disadvantages of
multiple regression analysis as an analytical tool, which was already pointed out in
Chapter 3. Multicollinearity refers to a situation in which a interrelationship among
the  independent variables exists. The problem is not whether or not it occurs, but to
what extent. The tolerance (T) is the proportion of the variance in an independent
variable that is not due to the other independent variables (T = 1 - R ). A lower2

tolerance value indicates a greater extent of multicollinearity. Tolerance values for the
independent variables in the model ranged from .29 to .90. (mean: .66, s.d. .14) In
general, multicollinearity causes a diminished increase in the proportion of explained
variance in the dependent variable, as one adds independent variables to the regression
equation.

A more serious problem is related to the assessment of the relative importance
(weight) of the residential attributes. Multicollinearity causes difficulties in
disentangling the separate effects of the various independent variables on the
dependent variable. If two sources are correlated, the first one entered in the analysis
might  account for much of the explained variance in the respective higher-level
criterion variable. Entering the second source then may lead to a less higher predictive
power, due to its co-variate, hence its contribution could become insignificant. This
phenomenon may well explain the relatively low importance (beta-weights) of the
physical  attributes of the residential environment such as malodour or pollution. On
the other hand, the respondents' general evaluations revealed that the physical
attributes resulted in relatively low levels of annoyance. It may be concluded that due
to  the extent of multicollinearity among independent variables the assessed attribute
weights should be handled with care.

Another explanation for the low observed beta's of some of the residential
attributes could be the low variance in one or more of the independent variables. One
of the  advantages of the 'Hierarchical Multiple Regression' approach was the high
degree of reality of the evaluation task. Respondents were asked to evaluate their
actual residential situation. However, for this very reason there was also little
experimental control on the actual exposure levels of residential attributes, hence little
control over the observed variance in the various evaluations. Exposure to high or
extremely high levels of noxious stimuli is not likely to occur because of regulation
and legislation. For instance, sensitive residents may move out of the area or measures
are taken to reduce or avoid exposure to high levels of noxious stimuli. Consequently,
the  frequency of high annoyance or dissatisfaction scores is low. In fact the
distribution of scores on most of the model attributes is situated near the lower level of
the  scale.  More reliable assessments of the relative importance of the residential
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at tr ibutes may be achieved by either judging attributes irrespective of the prevailing
condition of the residential environment ('MAU' approach, Chapters 5 and 6) or by
manipulating exposure levels experimentally, so as to increase their variance ('CA'
approach, Chapter 7).

 Personal and household characteristics. An additional goal of the present
s tudy was to assess the influence of personal and household characteristics on
residential satisfaction. It can be concluded that the influence of the personal and
household characteristics studied on perceived environmental quality is modest.
Entering personal and household characteristics into the regression analyses resulted,
in  general, in an increase of the proportion of explained variance in the relevant
dependent  variables. However, the relative increase in the proportion of explained
variance was very modest. Personal and household characteristics added 8% to the
expla ined variance in residential satisfaction (from 25 to 33%), 5% to the explained
variance in neighbourhood satisfaction (from 26 to 31%), and only 2% to the
explained variance in satisfaction with the dwelling (from 55 to 57%). Of the personal
and household characteristics studied, age, gender, socio-economic status (SES),
subjective health, and homeownership were found to affect the perceived quality of the
residential environment. In general, it was found that older people were more satisfied
than  younger people; residents high in SES were less satisfied than residents low in
SES, people expressing fewer health complaints were more satisfied than people
expressing more health complaints, and, finally, homeowners appeared to be more
satisfied than tenants. But, as already stated above the influence of these variables was
modest. These findings are in agreement with a study by Fine-Davis and Davis (1982).
In their nation-wide study in eight European countries evaluating respondents'
satisfaction with, amongst others, housing and the neighbourhood, they also found
demographic variables to be less powerful predictors of satisfaction compared to the
dwelling and neighbourhood attributes studied.

Reliability and validity of direct estimates of annoyance: comparison with
indirect estimates and REBUS-data. A second additional goal was to assess the
val idity of the direct estimates of annoyance. This was done by comparing the direct
est imates of annoyance with (a) indirect estimates of annoyance and with (b) the
relevant  data from REBUS. Firstly, as was mentioned in the introduction of this
chapter, annoyance by residential sources may be either evaluated directly or
ind i rectly. Directly by asking to what extent respondents were annoyed by a specific
source; indirectly by asking them about the frequency and intensity of occurrence of a
specific source. The product of the scores on the frequency and intensity items then
would yield an indirect, and more reliable measure of annoyance. The results showed
that the direct estimates of annoyance were a fairly good representation of the indirect
estimates. The added value of the indirect estimates of annoyance appeared to be only
marginal. From these results it may be concluded that direct assessments of annoyance
is a relatively easy and valid assessment method when compared to the more
complicated indirect assessment method.

Secondly, for some of the residential attributes studied relevant objective data
were available from REBUS (see Introduction) on an aggregated (neighbourhood)
level. The respondents' mean evaluations across neighbourhoods were compared with
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the  avai lable objective data. The results indicated that the scores obtained by the
general annoyance/dissatisfaction items are a fairly good representation of the actual
condition of the residential situation, at least for those attributes studied. The
comparisons between the general annoyance/dissatisfaction items and the REBUS-data
revealed that for most of the attributes in the analysis the correlation, on
neighbourhood level, was low to very high (.23 to .91, see Table 4.8). However, for the
at t ributes annoyance by noise, malodour, and pollution and number of reported
complaints by telephone (level 3) and for safety risks by traffic, the relationship was
found to be low to medium. The direction of the relationship for most of the attributes
studied in these analyses was as expected, except for the attributes annoyance by
noise, malodour, and pollution and number of reported complaints by telephone (level
3) and for safety risks by traffic and dissatisfaction with schools (level 4). 

It should be noted, however, that the above results were obtained from
aggregated data across neighbourhoods and that the number of neighbourhoods in the
analysis was only six. Keeping this in mind, one may state that these results support
the conclusion drawn before: the observed differences in perceived quality are mainly
at t ributable to differences in exposure levels of residential attributes than to personal
or personality characteristics. From this perspective mean evaluations of on-site
residents may provide fairly valid indicators for the assessment of environmental
quality. Furthermore, they are more easily to collect than physical quality measures.
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For more information see the Discussion section of Chapter 4.1

Chapter 5
The quality of the urban residential environment: a Multi-
Attribute Utility approach

5.1 Introduction
In the first study on the quality of the residential environment (Chapter 4, see

also Van Poll and Hendrickx, 1993) a preliminary model of the quality of the urban
residential environment was introduced. One of the conclusions of the study was that "
. . . despite the fact that only a modest proportion of variance in residential satisfaction
assessments could be explained by the model, the multi-attribute  approach used in the
present study seems to offer a promising and valuable theoretical framework for
modelling urban residential satisfaction." 

One of the main problems encountered in the previous study was the
troublesome assessment of relative weights of the residential attributes. By means of a
written questionnaire residents evaluated their present residential situation in general
and on various residential attributes separately. Multiple regression analysis was used
to assess the relative attribute weights (beta's) indirectly. One problem, innate to the
method of analyzing, i.e., nested multiple regression analysis, is that relative attribute
weights could not be compared across attributes of different neighbourhood
characteristics. For instance, the relative weight obtained for a noise source could not
be  compared to the relative weight of a pollution source. Weight estimation by this
method may also be troubled by multicollinearity among independent variables. Another1

problem was that the magnitude of the attribute weights may be affected by the
prevailing condition of the residential attributes. Respondents in the previous study
evaluated actual residential environments. Large variations in exposure levels to
residential attributes are not likely to occur. Consequently, the respondents' range of
evaluation s cores is small. This in turn may have resulted in relatively low beta-
coefficients (relative weights; see Chapter 3). Another weakness of the method used in
the  previous study was that attribute weights could only be assessed at group level.
This may have led to neglecting possibly existing interpersonal differences in the
assignment of attribute weights.

In view of these difficulties of attribute weight estimation encountered in the
first study, an alternative approach was used in the present study: the Multi-Attribute
Utility approach, discussed in Chapter 3. In the present study residents were asked to
quantify the relative importance of residential attributes directly and irrespective of the
prevailing conditions of their own residential environment. Furthermore, the attribute
weights were assessed in such a way that they might be compared across all relevant
attributes. Attribute weights were computed at an individual level. As was explained in
Chapter 3 only two steps of a 'MAU' analysis are carried out: the inventory of value-
relevant attributes and the assessment of attribute weights. Based on these two steps a
number of tasks were designed. These tasks are designed (a) to make an inventory of
value-relevant attributes of dwellings and neighbourhoods, (b) to design an empirical
model of urban environmental quality, (c) to assess directly their relative importance
(weights), and (d) to compare different methods of direct weight estimation of residential
attributes. The nature of the tasks made it necessary that they were performed in a face-
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to-face interview rather than by means of a written questionnaire. 

Ad a: relevant attributes. In the first study (Chapter 4) attention was mainly
centred at neighbourhoods and neighbourhood attributes (see also Figure 2.1).
Appraisals of dwellings and dwelling attributes were only addressed briefly. The
results of the regression analyses, however, indicated that satisfaction with the dwelling
was a relatively important predictor of residential satisfaction. So, in defining the
evaluation objects, dwellings should receive a more prominent place than before.
Consequently dwelling attributes were given more attention in the present study. The
initial attributes, namely satisfaction with size, costs, facilities and upkeep were
decomposed by the researcher. Dwelling size, for instance, was decomposed into the
following attributes: satisfaction with rent or mortgage, costs of upkeep, and costs of
electricity, heating, and water. Another important attribute of dwellings not mentioned in
the  previous model is the indoor climate (see, for instance, Van Dongen and
Steenbakkers, 1993). As a result, some relevant indoor environmental attributes were
added. These characteristics were noise (indoor noise, noise by neighbours), mould and
vermin, indoor air pollution and malodour (see, e.g., Jelinkova and Picek, 1984; Macher,
Huang and Flores, 1991; Wanner, 1993; Zahner, Kasl, White and Will, 1985). In
Appendix B1 an overview of all dwelling attributes used in the present study is given.

The majority of the neighbourhood attributes studied previously were
maintained in the present study (see Figure 2.1; level 4). In the previous study it was
concluded that the proposed model of environmental quality captured most attributes
that  affect the urban residential quality, at least for neighbourhoods. Some social
attributes were added to the set of the neighbourhood attributes. This was done instead
of maintaining 'satisfaction with the neighbours' as a level 2 component. The regression
analyses had shown that 'satisfaction with the neighbours' (level 2) contributed only
marginally to the proportion of variance in neighbourhood satisfaction (level 1).
Nevertheless, the social component is thought to be an important attribute of residential
quality (see, for instance, Driessen and Beereboom, 1983). Frequently mentioned
attributes of the social component are: a lively neighbourhood, contact with neighbours
and people living in the neighbourhood, and friends or family in the vicinity (Carp,
Zawadski and Shokron, 1976). Also some spatial attributes of the neighbourhood were
added,  like its accessability, its location with respect to the city centre or work-place,
and its orderliness. This resulted in the list of neighbourhood characteristics as shown
in Appendix B1.

Altogether the twenty-one dwelling attributes and the fifty-seven
neighbourhood attributes form an extensive list of possibly relevant dwelling and
neighbourhood characteristics. But to what extent is this list an accurate and complete
representation of relevant residential characteristics? Furthermore, many characteristics
may be relevant but are they all (equally) important? In the present study these
questions will be addressed from the viewpoint of residents.

Ad b: empirical model. As already pointed out previously the proposed model
of environmental quality depicted in Figure 2.1, Chapter 2, is a theoretical model. It
was des igned by the researcher according to the 'top-down' approach on the basis of
attributes inventoried from the literature. The ordering of attributes and the structure of
the  model was discussed in Chapter 2. An intriguing point, however, is the way in
which residents would order and structure the dwelling and neighbourhood attributes.
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This is referred to as the residents' cognitive representation of the concept of
environmental quality. Furthermore, it would be interesting to see what a model based
on  the residents' ordering and structuring of attributes would look like and to what
extent it would correspond with the theoretical model. For the weight estimation of
at t r ibutes  a procedure was developed to design a so-called empirical model of
environmental quality (see section 5.2.2). The empirical model was designed according
to  the 'bottom-up' approach (see Chapter 3). The list of dwelling and neighbourhood
attributes (Appendix B1) formed the basis for the 'modelling'. As an ordering principle
for the attributes, 'similarity' between attributes was used. In the Method section this
procedure is explained in more detail.

Ad c and d: weight estimation. Various methods are known for direct attribute
weight estimation. For a discussion see Chapter 3. The best-known method is
importance rating of attributes. Although this method is the most common one and
considered to be the best means for attribute weight calculation, it is rather laborious,
because  it requires interval or ratio estimations of the importance of attributes. Other,
less laborious methods have been suggested (see, for instance, Von Winterfeldt and
Edwards, 1986) which may approximate the rating procedure fairly well. One method is
based  on attribute rankings. Attribute rankings may be transformed into standardized
weights b y  s everal rules. Two of them are the 'rank-reciprocal rule' and the 'rank-sum
rule'. Another method is based on frequencies of attributes considered to be important
(versus  unimportant). Attribute weights are defined as the proportion of respondents
considering an attribute as important. This results in attribute weights for all
respondents together (group level) in contrast to the methods described before. A final
method is the uni-dimensional scaling of attributes on the basis of dichotomous
importance scores by a so-called 'Rasch-analysis' (see below). This procedure also
results in importance weights assessed at group level.

In the present study, attribute weights were elicited in three ways: by ratings,
by  rankings, and by dichotomous importance selection. Weight estimates were
computed in five ways: by transformation of ratings and rankings (according to the
rank-reciprocal rule and the rank-sum rule) into standardized importance scores and by
frequencies and uni-dimensional scaling. Below each of these five methods of attribute
weight estimation is discussed in detail. The results of these five methods of weight
elicitation and estimation are compared. The results on the basis of the rating method
serve as  c riterion. The results should reveal the extent to which less laborious and
refined techniques are comparable to the 'golden rule'; the standardized ratings.

Two additional topics are addressed as well. Firstly, from the previous study it
was concluded that the influence of personal and household characteristics studied
was small. Some of the characteristics studied made a significant contribution to the
explained variance in residential satisfaction. Their impact, however, was only marginal.
Nevertheless, to control for possible influences on attribute weights, personal and
household characteristics are assessed as well in the present study. Also, to ensure
adequate diversity between respondents with respect to some key characteristics, i.e.,
sex, age, socio-economic status (SES), and city, categories were formed. The influence
of these key characteristics on attribute weight magnitude is evaluated. 

 Finally, in the preceding study the proposed model of urban residential quality
(see Figure 2.1) was evaluated. To assess the reliability of the
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Socio-economic class was established by selecting respondents from neighbourhoods that varied on2

neighbourhood socio-economic status (N-SES). For selection of Rotterdam neighbourhoods, the N-SES-index was
used. The N-SES-index has been developed and used by the city council of Rotterdam. It is a composite measure
of variables related to the three main indicators of SES: profession, income and, education (Van Berkel-Van Schaik

annoyance/(dis)satisfaction assessments and the 'model fit', respondents in the present
study were asked to evaluate their present residential situation. To be less time-
consuming the respondents' residential situation was only evaluated on the level-1, -2,
and -3 attributes of the model. The results obtained in the present study are compared
with the results of the previous study. 

Aim of the study
The general goal of this interview study is to identify relevant environmental

attributes in the urban residential area and to assess their relative importance. The
research questions are: 
- what are the relevant attributes of dwellings and neighbourhoods and what is

their relative importance (weight)?  
- what is the respondents' cognitive representation of the concept of

environmental quality (empirical model)?
- to what extent are the results of five different weight assessment methods

comparable? 
Additional research questions were:
- what is  the influence of four demographic characteristics on attribute weight

assignment?
- to what extent does the proposed multi-attribute model of urban environmental

quality (see Figure 2.1) adequately predict the observed variations in
residential satisfaction? 

5.2 Method
In this  section the method and instruments used in this study are described.

Residents from two large Dutch cities participated in this study. The respondents were
interviewed at their homes. The interview consisted of two parts. In the first part,
respondents were asked to perform a number of tasks, aimed at (a) identifying a set of
dwelling and neighbourhood attributes considered relevant and important to
environmental quality, (b) structuring and ordering these attributes, and (c) assessing
the  relative importance of the different attributes. In the second part of the interview,
respondents filled out a written questionnaire. The latter contained questions on the
residents '  present residential situation and on a number of personal and household
characteristics.

In section 5.2.1 the subject selection and the subject design is presented. The
procedure of the interview is explained in section 5.2.2. The questionnaire is discussed
in s ection 5.2.3. The method section ends with a discussion of the data analyses in
section 5.2.4.

5.2.1 Subject selection and design
From both the municipalities of Rotterdam and Groningen two

neighbourhoods, one high and one low in average SES, were selected. From each of2
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and Tax ,  1990). For a detailed description of the N-SES-Index and data, see Das and Oomens (1988). For
Groningen, neighbourhoods were selected on the basis of the results of a prior study by Pulles, Steg, and Koeter-
Kemmerling (1990).

Table 5.1 Distr ibution of the 102 participants across the various categories of the four design variables city, N-
SES, sex, and age.

Sex

female male

Age Age

City N-SES 18-39 40-59 $ 60 18-39 40-59 $ 60

Rotterdam low 5 4 2 5 5 2

high 6 5 5 2 2 4

Groningen low 5 4 4 5 4 5

high 5 6 6 2 3 6

these selected neighbourhoods the names and addresses of 150 residents were
randomly drawn from the telephone directory. These 600 residents were sent an
introduction letter in which the purpose of the study was explained. The letter was
accompanied by a request to participate in the study. Residents could indicate on the
reply coupon whether or not they were willing to participate. In addition residents were
asked to state their age and sex. A pre-paid reply envelope was provided. 

Participants were divided into groups according to four variables: city
(Rotterdam, Groningen), neighbourhood socio-economic status (N-SES; low, high), sex
(female, male), and age (18-39 years, 40-59 years, $ 60 years). This resulted in a subject
design with 24 cells. Each cell should preferably contain at least 5 respondents, resulting
in at least 120 participants in the study.

In the end 102 residents of the intended 120 residents were willing to
participate in this study. In Table 5.1 an overview of the actual distribution of the
participants across the 24 cells of the design is given. As can be noted from Table 5.1
the  lower number of participants is mainly due to non-response from male residents in
the high N-SES neighbourhoods, especially in Rotterdam.

5.2.2 Interviews
All interviews were conducted by trained interviewers. The interviewers

contacted the respondents who were willing to participate in the study by telephone
and made appointments for the interview. All of the interviews were held at the
respondents' home. All interviews were conducted in 1993. The interview took
approximately 1.5 hour. Respondents received a gift voucher representing the amount of
Dfl 10.00 after finishing the interview.

Recall that one of the main aims of the present study was to assess attribute
weights.  In an ideal situation one would ask respondents to estimate weights while
considering all attributes at a time. This may be done if the number of relevant attributes
is not too large, for example, 15 or less. In the present study the number of attributes to
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'Madam, Sir, this study is about the quality of dwellings and neighbourhoods.
What we would like to know is which dwelling and neighbourhood attributes
you consider as most important. This means dwelling and neighbourhood
attributes that determine whether or not you feel comfortable while living in
a particular dwelling or neighbourhood.
Please keep in mind that this study is about dwellings and neighbourhoods
in general. This study is not about your present residential situation'.
(Translated from Dutch).

'This task is about dwelling/neighbourhood attributes which determine
whether or not you like a dwelling/neighbourhood. That is, attributes that
affect your satisfaction with the dwelling/neighbourhood. What attributes
should be present or absent in a satisfying dwelling/neighbourhood?'

be considered by the respondents is very large (altogether more than 70). To be able to
handle a large set of residential attributes the evaluation of attributes was split-up into
several smaller tasks. All tasks in the first part of the interview referred to dwelling
attributes. Respondents were presented with five tasks: an inventory task, an
importance s election task, a grouping task, a ranking and rating task for groups of
attributes, and, finally, a ranking and rating task for attributes within each group. These
tasks  are explained in detail below. Subsequently all tasks were repeated, but now all
tasks referred to neighbourhood attributes. After finishing the tasks for both dwelling
and neighbourhood attributes, respondents were asked to fill out a questionnaire. The
questionnaire is discussed in section 5.2.3.

Before starting the tasks, respondents were informed about the general
objective of the study:

After this, the interviewer started with the first task.

Inventory task. The purpose of the first task was to arrive at a list of
dwelling/neighbourhood attributes that a respondent considered relevant for the quality
of a dwelling/neighbourhood. This list formed the basis for the subsequent tasks. The
interviewer started by asking the respondents to enumerate relevant
dwelling/neighbourhood attributes:

Respondents were free to name as many attributes as possible. Their answers were
written down. Next the interviewer handed over the pre-designed list of dwelling or
neighbourhood attributes (see Appendix B1). The list for the dwelling contained 21
dwelling attributes, the list for the neighbourhood contained 57 neighbourhood
attributes. After reading the list of attributes, the respondent was asked whether this list
gave an accurate account of relevant attributes. If so, the interviewer went on with the
next task. If not, the respondent was asked to complete the list, possibly with attributes
he himself had mentioned before. These attributes were added onto the list.

Importance selection task. Next the respondent was asked to bisect the list of
attr ibutes resulting from the first task into two sets: one set that was considered
important and one set that was considered as unimportant with respect to quality of
dwellings/neighbourhoods. The results of this task were used for weight estimation on
the basis of their relative frequency and in a 'Rasch' analysis.

The respondents were instructed as follows:
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'Which of the attributes on the list do you consider important or
unimportant? Unimportant means that an attribute does not affect your
satisfaction with the dwelling/neighbourhood. Important means that an
attribute does affect your satisfaction with the dwelling/neighbourhood'.

'Probably, among these attributes there are some that belong together. They
may belong together because you feel they are alike, or because they relate to
the same property of the dwelling/neighbourhood. Please, put together those
at tr ibutes  you think of as belonging together or relating to the same
property. You are free to make as many groups as you feel necessary and you
may put as many attributes in one group as you want'.

'Now, please rank-order the groups of attributes according to their
importance with respect to the quality of dwellings/neighbourhoods. The
most important group is the group that, according to you, affects your
residential satisfaction most. The least important group is the group that
affects your residential satisfaction least. The remaining groups are rank-
ordered in between according to their influence on your residential
satisfaction.

Respondents indicated importance of an attribute by assigning a 1 to important
attributes and a 0 to unimportant attributes. After this was accomplished the interviewer
went on with the third task.

Grouping task. The main objective of this task was to get the
dwelling/neighbourhood attributes ordered and structured by the respondents. The
aggregated results of this task made it possible to design a so-called empirical model of
environmental quality, which may be compared with the model designed by the
researcher (see Figure 2.1, Chapter 2). Furthermore, the structuring of attributes
reduced the number of rankings and ratings that had to be done at a time. The results of
a pilot study had already shown that the number of attributes considered important was
very large. The number of important attributes was considered too large to handle at one
time in the ranking and the rating tasks. 

This task was done as follows: the respondent was handed over a set of cards
with typed descriptions of the dwelling/neighbourhood attributes. This set of cards
only contained attributes the respondent in question considered important (see
'importance selection task'). Attributes not present on the original list but named and
rated a s  important by the respondent were added by the interviewer. The respondent
was asked to sort his set of cards on the table, on the basis of similarity:

After this was done for all attribute cards, groups were given a label by the respondent.
This was meant to be helpful during the later tasks for the groups.

Ranking and rating task for groups. In this task the respondent was asked to
rank-order and rate the groups according to their importance with respect to the quality
of dwellings/neighbourhoods. Rankings and ratings were used to calculate standardized
attributes weights according to different rules (see below). Respondents rank-ordered
the groups from most important to least important. They were instructed as follows:

Groups were rank-ordered and assigned a number from 1 to n dependent on the number
of groups each respondent had formed. The lower the number of a group the more
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important the group. The most important group was designated as an anchor-point for
the  rating of the remaining groups in the rating task. In the rating task the respondent
ass igned importance ratings to the groups. Groups were rated on a scale from 1 - 100.
The group rank-ordered as most important by the individual respondent was assigned a
sco re of 100. All other groups were rated relative to the most important group. Groups
could be assigned equal ratings in this task if they were considered equally important.

Ranking and rating for attributes within groups. The purpose of these tasks
was to rank-order and assign ratings to the attributes within each group. After the
groups were rank-ordered and rated, the respondents rank-ordered and rated the
attributes within each group. Attributes were rank-ordered and rated with respect to
importance. 'Importance' was identically defined to the respondents as above. Also, the
rating procedure was identical to the one described above. Respondents started with
the  attributes in the most important group, than the second most important group
etcetera. First, all attributes within one group were rank-ordered, then they were rated.

5.2.3 Questionnaire
After finishing the tasks for neighbourhood attributes, respondents filled out a

questionnaire (see Appendix B2) containing questions about possibly relevant personal
and household characteristics and questions about their present residential situation.
Personal characteristics were studied to assess their possible influence on the
assignment of relative attribute weights. The evaluation task of the respondents' present
residential situation was designed as a replication of the first study (see Chapter 4).
Thus, contrary to the previous tasks, where respondents were explicitly instructed that
the  task were about dwellings and neighbourhoods in general, respondents now
answered a number of questions concerning their own current residential situation.

Personal characteristics studied were age (year of birth), gender, profession
(open-ended question), educational level (level range: 1 - 7; first grade - academic
grade), net family income level (level range: 1 - 8; less than 1,500.00 Dfl - more than
5,500.00 Dfl monthly), homeownership (tenant versus owner), and length of residence in
the  present neighbourhood. Educational level and net family income served as
indicators of the individual socio-economic status index (I-SES). The sum of these two
indicators yielded the I-SES with a possible range from 2 to 15, lower scores indicating
lower SES.

Household characteristics were: total number of household members, number
of household members of 18 years and older, and number of livingrooms and bedrooms
in the present dwelling. Total number of people in the household and number of rooms
(living- and bedrooms) were used to calculate the occupation ratio of the dwelling. That
is the  number of persons per room available, a lower figure indicating more rooms per
person.

The respondents' present residential situation was evaluated on the following
attributes. All measurements were conducted using 5-point scales. Residential
satisfaction was evaluated indirectly by asking respondents to what extent they would
regret to leave their present dwelling and neighbourhood in case they had to move (not
at  all - very much). Satisfaction with the neighbourhood, the dwelling, the neighbours
and the dwelling attributes were evaluated directly by asking respondents to what
extent they were satisfied with them (very unsatisfied - very satisfied). The
neighbourhood attributes were evaluated also directly by asking respondents to what
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extent they were annoyed by them (not at all annoyed - very annoyed). 

5.2.4 Data analysis
Data analysis was performed on three types of data: personal and household

characteristics, interview data, and the questionnaire data. The interview data
concerned the results of the inventory, importance selection, grouping, ranking, and
rating tasks. The questionnaire data concerned the judgements of the present residential
situation of the respondents in terms of the attributes of the model of environmental
quality. The data were analyzed using the SPSS-PC+ 5.0.1 statistical package (Norusis,
1992). Due to missing data not all tests could be performed with the same number of
respondents. 

Personal and household characteristics. Mean levels and/or distributions of
the personal and household characteristics were computed for all respondents, and for
each category of city (Groningen and Rotterdam), neighbourhood socio-economic
status (N-SES: low and high), sex (female and male), and age (3 categories: 18-39 years,
40-59 years, and $ 60 years).

Interview data. For every attribute the following data were available at an
individual level: importance selection (0, 1), group membership, group ranking (1-n ),group

group rating (1-100), attribute ranking within a group (1-n ), and attribute rating within aattribute

group (1-100).
Importance selection. Attributes considered to be unimportant in the

importance selection task were assumed to have a relative weight of zero (0). The
relative frequency of importance, that is, the percentage of respondents indicating an
attribute as important was calculated and used as an estimate of attribute weight at
group level. 

Next to this analysis the importance data were used in a so-called 'Rasch'
analysis. Customarily, a 'Rasch' analysis is performed on dichotomous data that
represents  the responses of an individual with respect to a latent trait, for instance a
person 's  intelligence. In short, in a 'Rasch-analysis' an interval scale underlying the
concept is estimated. In the present case this scale is an 'importance' scale for residential
attributes. The scale links a person's skill as well as the items reflecting the concept to a
numerical value. This latter property is used in this study. The numerical value of an
item represents the level of the skill it is supposed to reflect. Normally, the higher the
value, the higher the level of the skill the item represents. In an intelligence test this
means that fewer people will give the correct answer (1) on items with higher scores. In
the present study scoring is reversed, that is, items with a low score represent attributes
which are important to many respondents to evaluate environmental quality.

Group membership. Each of the attributes considered important was assigned
to  a group.  The group membership data were used in the cluster analyses. For the
analysis of the group ranking data the procedure used by Miller (1969) was followed. In
short ,  for each respondent an incidence matrix was constructed (see below). Only
attr ibutes from the investigators' list were used. Attributes added by the respondents
were not included in this analysis because not all respondents evaluated these
attributes. So, the matrix is a 21 * 21 table for dwelling attributes and a 57 * 57 table for
neighbourhood attributes. In these matrices cell (k,l) represents the particular pair of
attributes k and l. This cell is given a value of one (1) if those two attributes were put
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Formula 1. Standardized ratings rule for nested attribute (see note below Formula 3).

together in the same group and zero (0) if they were put in different groups by a
particular respondent. These individual incidence matrices were summed across all
respondents yielding incidence frequencies. The resulting matrix was used to calculate
similarity measures. As a measure for the similarity between attributes, the relative
inc idence (I) of two attributes being sorted into the same group was used. I  is ther r

number of times two attributes actually were put together in one group divided by the
maximum number of times these two attributes could possibly have been sorted into the
same group. The reason for using this relative incidence measure was that the subjects
grouped only those attributes rated as "important" in task 1. As a consequence, the
number of respondents that actually sorted the same pair of attributes into the same
group in the grouping task differed for different pairs of attributes. I 's were computed forr

all pairs of attributes; the resulting similarity matrices served as the input for the cluster
analyses. Cluster analysis was performed following two procedures. Firstly, cluster
formation and membership was defined as groups of attributes, for which all mutual
pairwise I's were .50 or higher. Fixing the lower limit for I at .50 is an arbitrary choice, butr r

this value was found to result in a reasonable number of clusters (see below). Secondly,
a so-called agglomerative hierarchical cluster analysis with average linking of attributes
or clusters was performed. In an agglomerative hierarchical cluster analysis, clusters are
formed by grouping attributes into bigger and bigger clusters until all attributes are
member of a single cluster. Average linking refers to the way attributes and clusters are
combined (for more information see Norusis 1990a). 

Ranking and rating of groups and attributes. The most common procedure in a
'MAU' analysis for calculating attribute weights is to standardize attribute ratings.
Standardizing ratings was done by transforming the ratings into scores within a range
from 0 to 1. That is, for each individual respondent the rating of an attribute is divided
by  the  sum of ratings for all attributes. The resulting attribute weights sum up to one
(Voogd, 1983). Group importance ratings and within-group attribute ratings were
standardized. For each attribute, a weight was computed by multiplying the standardized
group rating score to which the attribute belonged, by its within-group standardized
score. The calculated weights by the 'standardized ratings' rule will serve as criterion for
weight estimation of the dwelling and neighbourhood attributes. The formula is shown
below (Formula 1). 

Standardized attribute weights may also be based on the subjects' rankings,
instead of on their ratings. Attribute rankings may be transformed into standardized
weights by applying either the 'rank-sum rule' or the 'rank-reciprocal rule' (Von
Winterfeldt and Edwards, 1986). According to the 'rank-sum rule' weights for nested
attributes are calculated as follows (Formula 2):
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Formula 2. Rank-sum rule for nested attributes (se note below Formula 3).

Formula 3.  Rank-reciprocal rule for nested attributes (see note below).

Note .  In Formulas 1, 2 and 3, w = weight, i = particular attribute , j = particular group, X = rating, n = total
number of attributes or groups, k and l = numerators, and R = rank position.

According to the 'rank-reciprocal rule' weights for nested attributes are calculated as
follows (Formula 3):

MANOVA was used to test whether there are effects from the four subject-
design factors (city, SES, sex, and age) on the attribute weights as derived from the
standardized ratings rule. Multivariate analysis was performed because respondents did
not evaluate a single dependent variable but a series of dependent variables, a so-called
vector. The weight vectors resulting from the five methods of weight calculation
(standardized ratings-, rank-sum-, and rank-reciprocal rule, the relative frequency, and
'Rasch' analysis) will be compared. Pearson's correlation coefficient is used to assess the
extent to  which different calculation methods for attribute weights lead to the same
result.

Analyses of the evaluation of the present residential situation. The average
level of (dis)satisfaction and annoyance with various neighbourhood characteristics
was computed. In addition, hierarchical multiple regression analyses were conducted on
these data. These analyses revealed how well general, more abstract quality judgements
(e.g., environmental quality) may be post-dicted by lower-level, more specific
judgements (e.g., 'satisfaction with the dwelling' and 'satisfaction with the
neighbourhood'). The method of analysis used was a forced entry of all independent
variables a t  a time. As a measure of 'goodness of fit' the squared multiple correlation
coefficient (R) was used. An additive model was assumed with the F-statistic serving as2

criterion. All analyses were at group level.

5.3 Results
In this section the results of the present study are presented. Successively,

results are presented on the personal and household characteristics (section 5.3.1), the
tasks for dwelling attributes (section 5.3.2) and neighbourhood attributes (section 5.3.3),
on the empirical model of residential quality (5.3.4), and the evaluation of the current
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Table 5.2 Personal and household characteristics (mean
+ (s.d.) or percentages) for all respondents.

Demographic and house-
hold variables

All respondents
 (n=102)

age (yrs):
gender (female %):

I-SES:
tenureship (owner %):

length of residence (yrs):

       49.0 (16.7)
       55.9
        8.8 ( 3.9)
       45.0
       16.7 (15.8)

number of household  mem-
bers:

number of rooms:
occupation ratio:

       2.2 ( 1.4)
       4.3 ( 2.0)
       0.6 ( 0.4)

residential situation and the 'model fit' (5.3.5).

5.3.1 Personal and household characteristics
The personal and household

characteristics of the respondents are
s u mmarized in Table 5.2. Results are
shown for all respondents. For a more
detailed description see Appendix B3.
Age. The mean age of the respondents
was 49.0 years (s.d.: 16.7). Some differ-
ences in mean age could be observed
between the categories of the subject-
design factors city, N-SES, and sex, but
these were not statistically different.
Sex distribution. More females (55.9%)
than males (44.1%) participated in the
s tudy . All but one category of the de-
sign factors city,
N-SES, and age contained equally as much or more females as/than males. In the low N-
SES category this pattern was reversed. The observed differences in sex distribution
across categories of these main factors were not statistically significant.
I-SES. The average individual socio-economic status index was 8.8 (s.d.: 3.9).
Differences in mean I-SES index could be noted for the different categories of city, sex
and age, but they were not significant. Not surprisingly, the difference in I-SES between
the  low- and high-SES neighbourhoods was significant (mean I-SES: 6.9 versus 10.7,
respectively; F : 45.5, p-value: < .001).(1,96)

Homeownership. Almost half of the respondents were owner of their present dwelling
(45%). The differences in ownership for the categories of city, sex, and age were not
significant. On the other hand, the proportion of homeowners in the high-SES
neighbourhoods (74.5%) was much larger than in the low-SES neighbourhoods (14.3%)
(P: 36.6 ; p-value: < .0001).2

(1)

5.3.2 Results of the interview data for the dwelling attributes
In th is section the results of the interview tasks concerning the dwelling

attributes are presented. Successively, the results on the listing of additional attributes
and importance selection, the grouping task, and the ranking and rating data are given.

Additional attributes and importance selection. In the first task respondents
enumerated various relevant dwelling attributes. Next they indicated the dwelling
features they considered important.

Additional attributes. In total, the respondents named 46 'new' attributes, i.e.,
dwelling attributes not mentioned in the list supplied by the interviewer. These new
attributes referred to: insulation of the dwelling (mentioned by 11 respondents), shape
and size of particular rooms, e.g., living room and kitchen (9), ambience of the dwelling
(8), accessibility of the dwelling (8), privacy (5), and (ergonomic) safety of the dwelling
(5). Altogether these attributes were mentioned by 33 respondents. Although these
'new' attributes may be valuable additions to the original list of dwelling attributes, they
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Table 5.3 Relative frequencies of residents indicating a dwelling attribute to be important. The numbers in front
of the attributes correspond to their number in Appendix B1.

Dwelling attribute  Rel. freq. Dwelling attribute  Rel. freq.

6. indoor facilities
20. spacious rooms

9. upkeep indoor
17. mould/vermin

13. natural light
21. noise by neighbours

19. indoor malodour
5. # of rooms

4. view
3. outdoor facilities

2. indoor air pollution

.96

.95

.93

.90

.89

.88

.87

.86

.83

.81

.80

7. location sun
1. rent or mortgage

8. upkeep outdoor
16. storage space

15. dwelling type
12. costs upkeep

18. cost of heating and elec.
11. presence of garden

 10. indoor noise
 14. age

.79

.78

.77

.75

.71

.68

.62

.60

.59

.35

were discarded from subsequent analyses. This was done because not all respondents
evaluated these additional attributes.

Importance selection. Of the 21 dwelling attributes the respondents were 
presented with, the mean number of attributes selected as important was 16.3 (s.d.: 3.1)
with a minimum of 7 and a maximum of 21 attributes. In Table 5.3 the 'relative frequency'
of the at t r ibutes is shown. The 'relative frequency' is given by the proportion of
respondents who marked an attribute as important.

The dwelling attribute 'presence and quality of indoor facilities' (no. 6) is
indicated to be important most frequently. More than 90% of the respondents named
this attribute as an important dwelling feature. Other dwelling features frequently
mentioned as being important were: 'spacious rooms' (no. 20), 'upkeep of the inside of
the dwelling' (no. 9), and 'presence of mould or vermin' (no. 17). The dwelling feature 'age
of the dwelling' (no. 14) appeared to be relatively unimportant.

Clustering. As explained in section 5.2.4 (under Group membership) a matrix of
pairwise I-scores was computed and served as input for two types of cluster analysis. Inr

Table 5.4 the results of both procedures are displayed. In the left panel the cluster
solution on the basis of groups of attributes with a mutual pairwise relative incidence $
.50 is shown (first procedure). In the right panel the cluster solution of the
agglomerative hierarchical clustering is presented (second procedure).
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Table 5.4 Clustering of the dwelling attributes on the basis of the I  (left panel) and dendrogram on  the basis ofr

the agglomerative hierarchical clustering (right panel). The leftmost numbers in the right panel correspond to the
attribute numbers in Appendix B1. The rightmost numbers in the right panel indicate the clusters if five clusters
are identified.

Clusters of dwelling
attributes on the basis of the

I  r

Dendrogram of dwelling attributes according to the agglomerative
hierarchical clustering 

# of rooms 
spacious rooms 
storage space 

age 
dwelling type  

indoor facilities  
view 

location sun 
natural light 

outdoor facilities 
 garden 

upkeep outdoors 
upkeep indoors 
rent/mortgage 

cost of heating and elec. 
costs upkeep 

indoor air pollution 
malodour 

mould/vermin 
indoor noise 

noise by neighbours  

       5                                
      20           
      16                           
      14      1
      15                   
       6    
       4                                     
       7                              
      13           2            
       3                               
      11                                 
       8    3           
       9                                       
       1                                             
      18     4            
      12                                              
       2                                                  
      19                    
      17                                 5 
      10      

      21                          

The first procedure led to a cluster solution of five clusters with three attributes
being left out of the cluster solution, that is, these attributes had no pairwise I  of $ .50r

with any of the other attributes (no. 6: indoor facilities, 15: type of dwelling, 21: noise
from neighbours). These clusters matched perfectly with the 5-cluster solution of the
second procedure. Note that the three attributes left out in the first procedure would be
assigned to clusters 1 and 5, which seems to make sense intuitively.

The five clusters can be summarized as follows: cluster 1: dwelling size and
facilities (number of rooms, spacious rooms, storage space, age of dwelling, dwelling
type, indoor facilities); cluster 2: outdoor dwelling facilities (view, location sun, natural
light, location outdoor facilities, garden); cluster 3: upkeep (indoor/outdoor); cluster 4:
costs  (rent/mortgage, heating/electricity, upkeep) cluster 5: indoor climate (indoor air
pollution, malodour, mould/vermin, indoor noise, noise by neighbours). Thus, the
cluster solution obtained is readily interpretable.

Weight estimation of dwelling attributes. Here the results of the weight
estimations, the effect of the four subject-design factors city, N-SES, sex, and age on the
vector of attribute weights (dependent variables), and the comparison between the five
weight estimation methods are presented.

Weight estimation. In Table 5.5 the mean attribute weights (+ s.d.) for the 21
dwelling attributes are presented, as computed according to the results of the rating task
following the standardized ratings rule (Formula 1). In Appendix B4 the weights
following the other methods of attribute weight estimation are shown. They are used to
compare the five different weight calculation methods (see below). 
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Table 5.5 Mean weights (s.d.) for the dwelling attributes according to the 'standardized ratings' rule. The numbers
in front of the dwelling aspects correspond to their number in Appendix B1.

Dwelling attributes Standardized
rule

(* 10 )-2

Dwelling attributes Standardized
rule

(* 10 )-2

1. rent or mortgage
2. indoor air pollution
3. outdoor facilities
4. view
5. # of rooms
6. indoor facilities
7. location sun
8. upkeep outdoor
9. upkeep indoor
10. indoor noise
11. garden

6.9 (5.2)
4.6 (3.3)
5.8 (4.8)
4.5 (2.9)
5.3 (3.5)
6.3 (4.4)
4.7 (4.4)
4.1 (3.0)
5.1 (2.6)
2.9 (3.2)
3.0 (3.4)

12. costs upkeep
13. natural light
14. age
15. dwelling type
16. storage space
17. mould/vermin
18. cost of heating and elec.
19. indoor malodour
20. spacious rooms
21. noise by neighbours

4.5 (4.0)
4.6 (2.8)
1.8 (3.1)
4.3 (3.8)
3.3 (2.8)
5.6 (3.6)
4.4 (4.4)
5.2 (3.2)
5.9 (3.5)
7.1 (6.2)

Table 5.6 Results of multivariate analysis of variance of main and first-order interaction effects for the
standardized dwelling attribute weights.

Main effects F
value

p
value

1st-order
 interaction effects

F
value

p
value

City
N-SES

Sex
Age

 .945
1.083
 .858
 .906

.540

.391

.640

.634

City by N-SES
City by Sex
City by Age

N-SES by Sex
N-SES by Age

Sex by Age

 .949
 .925
 .984
 .793
 .784
1.605

.534

.563

.509

.716

.814

.025

A s  can be observed, the standardized attribute weights differ in magnitude. If
all attributes were considered equally important and had been rated by a large group of
people, the mean standardized weight for each attribute would be approximately 4.8 (.
100/21). A MANOVA revealed that this was not the case: the differences in weight
among attributes was significant (multivariate F : 20.0, p-value: < .001). Examination of(21,81)

the  univariate test results of the 21 dwelling attributes revealed that 4 attributes had a
relatively high mean weight. These were no. 1: rent or mortgage (mean: 6.9*10 ), no. 6:-2

indoor facilities (6.3*10 ), no. 20: spacious rooms (5.9*10 ), and no. 21: noise by-2 -2

neighbours (7.1*10 ). Four attributes had a relatively low mean weight. These were no.-2

10: indoor noise (mean: 2.9*10 ), no. 11: garden (3.0*10 ), no. 14: age of the dwelling-2 -2

(1.8*10 ), and no. 16: storage space (3.3*10 ), (all F values > 10.8, df 1, 101; all p-values <-2 -2

.001).
Subject-design factors. A MANOVA was performed to assess the influence of

the four subject-design factors on the observed differences in attribute weights
following Table 5.5. For reasons of briefness, only main effects and first-order
interaction effects are shown in Table 5.6. Higher-order interaction terms were not
statistically significant.

The results showed a significant interaction effect for sex by age. All other
effects studied did not reach the significance level. The univariate test for the sex by age
interaction effect revealed that only 3 attributes (no 1: rent or mortgage, no. 12: cost of
upkeep, and no. 14: type of dwelling) had a significantly different mean weight. Contrast
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Table 5.7 Correlation matrix of the mean relative weights of dwelling attributes computed with the standardized
ratings-, the rank-sum-, and the rank-reciprocal rule, and following the relative frequency method and 'Rasch'
analysis (n = 21, all p-values < .01).

Weight estimation method 1 2 3 4 5

1. Standardized ratings rule -

2. Rank-sum rule .95 -

3. Rank-reciprocal rule .88 .97 -

4. Relative frequency .79 .67 .56 -
5. 'Rasch' analysis -.76 -.65 -.54 -.97 -

Note. Recall, that in the 'Rasch' analysis lower scores represent attributes that are more important. This explains
the negative sign of the correlation coefficients in this row.

analysis, however, revealed only a significant sex by age effect for the dwelling attribute
'rent or mortgage'. It appeared that 'rent or mortgage' was a far more important attribute
to  younger women (18-39 year) than to older women ($ 60 year; mean (s.d.): 10.1 (4.0)
and 2.7 (3.1), respectively).

Comparison. In order to compare the results of the five methods of attribute
weight estimation, correlation coefficients for pairs of weight vectors were computed.
The correlation coefficients were determined on the basis of the mean weight scores
across  respondents calculated for each method (see Appendix B4). In Table 5.7 the
resulting correlation matrix is shown. 

A s  can be noted from Table 5.7 the relationship between the weights yielded
by  the  five estimation methods was moderate to very strong (r  between |.54| and .97).(P)

The correlation between the results obtained by the standardized ratings rule on the one
hand and the other four methods on the other hand were high to very high (from |.76| for
the  'Rasch analysis' method to .95 for the 'rank-sum rule'). The mutual correspondence
among the latter four methods was moderately strong to very strong (r  between |.54| and(P)

.97).
It should  be noted that these correlation coefficients represent only global

measures of correspondence between the weights resulting from the five estimation
methods since they were calculated on average weight estimations. Bearing this in mind,
it may be concluded that the results of the 'rank-sum rule' showed the highest
correspondence with the 'golden rule', i.e., the 'standardized ratings rule'. 

5.3.3 Results of the interview data for the neighbourhood attributes
In this section the results of the interview tasks for the neighbourhood

attributes are presented. Results are presented in the same way as was done for the
dwelling at tributes. So, first the results on the listing of additional attributes and
importance selection are presented. Second, the results on the grouping task and,
finally, the results on the ranking and rating tasks are presented.

Additional attributes and importance selection. Again respondents were asked
to enumerate as many relevant attributes as possible, only this time for
evaluating a neighbourhood. After this was done respondents were asked to indicate
what neighbourhood attributes they thought were important.

Addi t ional attributes. Altogether respondents proposed 23 'new'
neighbourhood characteristics. These could be summarized as follows: variety in
residents/dwellings (mentioned 11 times), a peaceful, friendly neighbourhood (3), a
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Table 5.8 Relative frequency of residents indicating a neighbourhood attribute to be important. The abbreviation
in  brackets indicates the higher-level neighbourhood attribute to which a particular attribute refers. Lit: litter, saf:
safety risks, fac: facilities, pol: pollution, mal: malodour, noi: noise, cro: crowding. The numbers in front of the
attributes correspond to their numbers in Appendix B1.

Neighbourhood attribute  Rel. freq. Neighbourhood attribute  Rel. freq.

 37. waste/garbage(lit)
 40. vandalism(saf)

 45. burglary(saf)
 55. junkies(saf)

  3. greenery(fac)
 10. hold-up(saf)

 35. shops(fac)
 49. animal droppings(lit)

 44. abandoned buildings(lit)
  8. upkeep

 16. soil(pol)
  1. garbage/waste(mal)
 52. surface water(pol)

  5. animal droppings(mal)
 12. neighbours(noi)

 38. sewage(mal)
 2. public transportation(fac)

 30. soc. neighbourhood
 34. industry(mal)

  7. smog(pol)
 50. walks(fac)

 32. industry(saf)
 21. location centre

 42. traffic(saf)
 17. industry(noi)

 19. illumination(fac)
 20. traffic(mal)

 29. parking space(fac)
 15. dust(pol)

.97

.95

.94

.93

.92

.87

.87

.85

.85

.84

.84

.84

.84

.83

.83

.82

.81

.79

.78

.77

.76

.76

.75

.75

.73

.73

.73

.71

.70

 54. soc. neighbours
 53. dense developments

 18. nightlife(noi)
 28. road traffic(noi)
  4. health care(fac)

 39. playgrounds(fac)
 46. orderliness
 27. graffiti(lit)

 57. location n'hood work
 24. schools(fac)

 33. arterial roads(fac)
 11. unaesthetic buildings

 48. airplanes(noi)
 31. busy streets

 14. sport(fac)
  6. vibrations(pol)

  9. trains/ships(noi)
 22. animals(noi)

 26. lively neighbourhood
 56. construction(noi)

 23. waiting(cro)
 47. friends

 13. # of people
 41. children(noi)

 51. community centre
 43. nightlife(fac)

 36. unfamiliar faces
 25. Dutch people

.67

.64

.63

.63

.62

.62

.60

.58

.58

.55

.52

.51

.50

.50

.48

.46

.41

.41

.41

.38

.36

.34

.33

.33

.32

.24

.23

.20

child-oriented neighbourhood (2) and miscellaneous (7; e.g., neighbourhood not
isolated and spacious streets). These additional attributes were named by 27
respondents. In this case the total number of additional attributes and respondents
naming them was even smaller than was the case for the additional dwelling attributes.
Consequently, the additional neighbourhood attributes were not used in the
subsequen t  analyses for the same reason as was the case for the 'new' dwelling
attributes: not all respondents had the opportunity to evaluate them.

Importance selection. Out of the 57 attributes presented with, on average
respondents selected 36.9 attributes as important (s.d.: 9.1). The minimum number of
selected attributes was 17, the maximum number was 56.

In Table 5.8 the neighbourhood attributes and their respective relative
frequencies are shown. The neighbourhood attribute 'litter by waste or garbage on the
street' (no. 37) was mentioned most often (by more than 90%) as an important attribute.
Other attributes rated as important by most of the respondents were: vandalism,
burglary or theft, presence of youth, junkies, or prostitutes; and greenery. Attributes
which seemed to be of less importance (mentioned by less than 40 % of the
respondents) were: noise due to construction activities, time spending waiting in shops,
presence of friends in the neighbourhood, number of people in the neighbourhood,
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Table 5.9 Cluster ing of neighbourhood attributes based on the I  (left panel) and dendrogram based on ther

agglomerative hierarchical clustering with average linking (right panel). The abbreviation in brackets indicates the
higher-level neighbourhood attribute to which a particular attribute refers. Noi: noise, mal: malodour, lit: litter, saf:
safety,  cro: crowding, pol: pollution, fac: facilities. The leftmost numbers in the right panel correspond to the
attribute numbers in Appendix B1. The rightmost numbers in the right panel indicate the clusters if seven clusters
are identified.

Clusters of neighbourhood
attributes on the basis of the

Ir

Dendrogram of neighbourhood attributes according to the agglomerative
hierarchical clustering 

 garbage/waste (mal) 
 sewage (mal) 

animal droppings (mal) 
 traffic (mal) 
industry (mal) 

 garbage/waste (lit) 
 animal droppings (lit) 

 smog (pol) 
 dust (pol) 
soil (pol) 

surface water (pol) 
 neighbours (noi) 
 children (noi) 
animals (noi) 

 trains/ships (noi) 
 road traffic (noi) 
 construction (noi) 

 industry (noi) 
 nightlife (noi) 
 airplanes (noi) 
vibrations (pol) 
 hold-up (saf) 
 junkies (saf) 
 burglary (saf) 
 vandalism (saf) 
 graffiti (lit) 

 abandoned buildings 
 illumination (fac)  

traffic (saf)  
industry (saf)  

health care (fac) 
schools (fac) 
shops (fac) 
sport (fac) 

community centre (fac) 
greenery (fac) 

walks (fac) 
playgrounds (fac) 
nightlife (fac) 

location n'hood centre 
location n'hood work 
public transportation 
arterial roads (fac) 
parking space (fac) 

waiting (cro)  
upkeep  

soc. neighbourhood 
soc. neighbours 

friends 
Dutch people  

unfamiliar faces  
unaesthetic buildings 

dense developments 
lively neighbourhood 

orderliness 
# of people 
busy streets  

  1                                   
 38                                
  5                                
 20                            
 34                          
 37                         
 49           1  
  7                             
 15                             
 16                              
 52                                
 12                                   
 41                                  
 22                                  
  9                                            
 28                  2              
 56                                    
 17                                          
 18                                        
 48                                           
  6                                    
 10                                                
 55                                               
 45                             
 40                                           
 27                     
 44                         
 19    3            
 42         
 32    4           
  4                                           
 24                                      
 35                                    
 14                                    
 51                                         
  3                               
 50                                     
 39                                      
 43                       
 21                            
 57                           
  2                  5        
 33                             
 29                               
 23                    
  8        
 30                                        
 54                
 47                           6  
 25               
 36                              
 11      
 53                  
 26        7     
 46             
 13          
 31              

 

noise  by  children, presence of community centres, nightlife, encountering unfamiliar
faces, and only Dutch residents living in the street.

Clustering. The procedure for the cluster analyses of the 57 neighbourhood
attributes was similar to the procedure for the dwelling attributes. As explained in
section 5.2.4 (Group membership) a matrix of pairwise I-scores was computed and servedr

as input for two types of cluster analysis.
In Table 5.9 the results of both procedures are shown. In the left panel the

cluster solution on the basis of groups of attributes with a mutual pairwise relative
incidence $$  .50 is displayed (first procedure). In the right panel the cluster solution of
the agglomerative hierarchical clustering is given (second procedure).

Again, groups of attributes with a pairwise I  $ .50 were formed (firstr

procedure). This led to a cluster solution with seven clusters. However, 8 of the 57
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attributes did not belong to any cluster. These attributes were: upkeep of the
neighbourhood (8), time spending waiting in shops (23), illumination at night (19), Dutch
residents only (25), busy streets (31), industrial safety risks (32), encountering unfamiliar
faces (36), safety risks by traffic (42). With the exception of the aforementioned
attributes this cluster solution matched almost perfectly with the 7-cluster solution as a
result of the agglomerative hierarchical cluster analyses with average linking (second
procedure). However, one of these latter seven clusters only contained 1 attribute (no
32: industrial safety risks), already left out in the first procedure. This attribute was
ass igned to the third cluster. Furthermore two clusters obtained on the basis of the I r

appeared to result in one cluster according to the second procedure (see Table 5.9,
cluster number 5). On the basis of their mutual I, cluster 5 was split into two separater

clusters (see results first procedure, left column). The results of both procedures
resulted in a fairly interpretable solution of seven clusters. 

The seven clusters can be summarized as follows: cluster 1: environmental
hygiene of the neighbourhood (malodour by: garbage or waste, sewage, animal
droppings, traffic, industrial activity; littering by: garbage or waste, animals; pollution
by/of: smog, dust, soil, surface water); cluster 2: noise (neighbours, children, animals,
trains and ships, traffic, construction activities, industrial activities, nightlife, airplanes,
vibrations); cluster 3: safety/detoriation (hold-ups/robberies, junkies/prostitution,
burglary/theft, vandalism, graffiti, abandoned buildings, illumination at night, traffic,
industrial activity); cluster 4: neighbourhood facilities (primary health care facilities,
schoo ls, shops, sport facilities, community centres, greenery, walks, playgrounds,
nightlife); cluster 5: accessibility (location of the neighbourhood with respect to the
city's centre, location of the neighbourhood with respect to work, public transportation,
arterial roads, parking space, waiting, upkeep); cluster 6: social ties (social contacts
with people in the neighbourhood, social contact with the neighbours, friends, Dutch
people, unfamiliar faces); cluster 7: buildings/space (unaesthetic buildings, dense
developments, lively neighbourhood, orderliness, number of people, busy streets).
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Table 5.10 Calculated mean weights (s.d.) for the neighbourhood attributes according to the 'standardized ratings'
rule. The abbreviation in brackets indicates the higher-level neighbourhood attribute to which a particular attribute
refers. Noi: noise, mal: malodour, lit: litter, saf: safety, cro: crowding, pol: pollution, fac: facilities. The numbers
in front of the attributes correspond to their number in  Appendix B1.

Neighbourhood attributes Standardized
scores (* 10 ) -2

Neighbourhood attributes Standardized 
scores (* 10 )-2

  1. garbage/waste(mal)
  2. public transportation

  3. greenery
  4. health care

  5. animal droppings(mal)
  6. vibrations

  7. smog
  8. upkeep

  9. trains/ships(noi)
 10. hold-up

 11. unaesthetic buildings
 12. neighbours(noi)

 13. # of people
 14. sport
 15. dust

 16. soil(pol)
 17. industry(noi)
 18. nightlife(noi)
 19. illumination

 20. traffic(mal)
 21. location n'hood centre

 22. animals(noi)
 23. waiting
 24. schools

 25. Dutch people
 26. lively neighbourhood

 27. graffiti
 28. road traffic(noi)

 29. parking space

       1.7 (1.2) -
       2.8 (3.1) >
       2.9 (2.4) >
       1.7 (2.0) -
       1.8 (1.4) -
        .9 (1.4) <
       1.7 (1.5) -
       2.7 (2.3) >
        .7 (1.1) <
       3.5 (2.1) >
       1.5 (2.0) -
       2.8 (2.5) >
        .8 (1.2) <
       1.1 (1.8) <
       1.4 (1.4) <
       2.1 (1.9) -
       1.8 (1.6) -
       1.4 (1.4) <
       2.2 (1.9) >
       1.4 (1.1) <
       2.4 (2.2) >
       1.0 (1.7) <
        .8 (1.2) <
       1.2 (1.4) <
        .4 (1.0) <
        .9 (1.4) <
       1.5 (1.6) -
       1.5 (1.5) -
       1.7 (1.6) -

 30. soc. neighbourhood
 31. busy streets

 32. industry(saf)
 33. arterial roads

 34. industry(mal)
 35. shops

 36. unfamiliar faces
 37. waste/garbage(lit)

 38. sewage(mal)
 39. playgrounds

 40. vandalism
 41. children(noi)

 42. traffic(saf)
 43. nightlife(fac)

 44. abandoned buildings
 45. burglary

 46. orderliness
 47. friends

 48. airplanes(noi)
 49. animal droppings(lit)

 50. walks
 51. community centre
 52. surface water(pol)

 53. dense developments
54. soc. neighbours

 55. junkies(saf)
 56. construction(noi)

 57. location n'hood work

       3.5 (3.2) >
       1.3 (1.6) <
       2.3 (2.0) >
       1.1 (1.3) <
       1.8 (1.5) -
       2.5 (1.7) >
        .6 (1.2) <
       2.3 (1.8) >
       1.6 (1.2) -
       1.3 (1.3) <
       3.6 (1.9) >
        .7 (1.2) <
       2.4 (2.4) >
        .5 (1.2) <
       2.8 (2.1) >
       3.9 (2.5) >
       1.7 (2.8) -
       1.1 (1.8) <
       1.0 (1.3) <
       1.9 (1.5) -
       1.9 (1.5) -
        .6 (1.1) <
       1.8 (1.4) -
       1.5 (1.5) -
       2.7 (2.7) >
       3.5 (1.8) >
        .7 (1.1) <
       1.8 (2.4) -

Weight estimation of neighbourhood attributes. In this section the results of
the weight estimations, the effect of the four subject-design factors city, N-SES, sex, and
age on  the  dependent variables, that is the vector of attribute weights are presented.
Finally, the comparison between the results of the five weight estimation methods are
presented.

Weight estimation. In Table 5.10 the mean weights (+ s.d.) of the 57
neighbourhood attributes calculated by standardizing the rating data following Formula
1 are shown. The results of the other estimation methods are presented in Appendix B5.
They are used for the comparison of the results on the basis of the five different weight
calculation methods (see below). The standardized weights for the neighbourhood
attr ibutes  differed in magnitude as can be observed from Table 5.10. If all
neighbourhood attributes were considered equally important and were rated by a large
group of people, the mean standardized weight for each attribute would be
approximately 1.8 (. 100/57). Once again, a MANOVA revealed that this was not the
case: the differences in weight among attributes was significant (multivariate F : 18.9, p-(57,45)

value: < .001). Examination of the univariate test results of the 57 dwelling attributes
revealed that 17 attributes had a relatively higher mean weight (in Table 5.10 marked
with > ) and 23 attributes had a relatively lower mean weight (in  Table 5.10 marked with
< ) (all F-values > 5.5; df 1,101; all p-values # .02).
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Table  5 .11 Results of multivariate analysis of variance of main and first-order interaction effects for the
standardized neighbourhood attribute weights.

Main effects F
value

p
value

1st-order
 interaction effects

F
value

p
value

City
N-SES

Sex
Age

 .682
1.403
 .700
 .851

.875

.192

.859

.754

City by N-SES
City by Sex
City by Age

N-SES by Sex
N-SES by Age

Sex by Age

 .891
1.097
 .863
1.066
1.063
 .607

.648

.419

.735

.451

.419

.981

Table  5 .12  Correlation matrix of the mean relative weights of neighbourhood attributes computed with the
standardized ratings-, rank-sum-, and rank-reciprocal rule, and following the relative frequency method and 'Rasch'
analysis (n = 57, all p-values < .001).

1 2 3 4 5

1. Standardized ratings rule -

2. Rank-sum rule .81 -
3. Rank-reciprocal rule .93 .85 -

4. Relative frequency .85 .70 .76 -

5. 'Rasch' analysis -.86 -.71 -.77 -.99 -

Note. Recall, that in the 'Rasch' analysis lower scores represent attributes that are more important. This explains
the negative sign of the correlation coefficients in this row.

Subject-design factors. The influence of the four subject-design factors on the
observed differences in attribute weights was assessed by a MANOVA. Only the
results of the MANOVA for the four subject-design factors region, N-SES, sex, and age
and the first-order interaction effects are shown in Table 5.11. The analysis revealed
that none of the effects studied reached the significance level.

Comparison. Similar to the weights of the dwelling attributes, the results of the
five methods for neighbourhood attribute weight calculation were pairwise compared. In
Table 5.12 the correlation matrix for the five calculation methods is shown. The
relationships between the results of the five methods were strong to very strong (r  be-(P)

tween .70 and |.99|). The relationship between the results obtained by the 'standardized
ratings rule' and the other four methods was strong. All correlation coefficients were
high;  from .81 for the 'rank-sum rule' to .93 for the 'rank-reciprocal rule'. The cor-
respondence among the latter four methods was high. The correlation coefficients
varied from .70 to |.99|. Recall that these correlation coefficients represent only global
measures of correspondence. The results of the 'rank-reciprocal rule' appeared to
correlate most highly with the results of the 'standardized ratings rule'. But other
methods performed well, too.
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Figure 5.1 The empirical model of urban environmental quality.

5.3.4 The empirical model of urban residential quality
Respondents were asked to group dwelling as well as neighbourhood

attributes according to their (dis)similarity. These grouping data were used in two kinds
of cluster analyses. The clusters and cluster contents resulting from these analyses on
both dwelling and neighbourhood attributes (see above) were used for the design of the
empirical model of urban residential quality represented in Figure 5.1.

The top-level variable is environmental quality as expressed in residential
satisfaction. Residential satisfaction is assumed to depend on two distinct attributes of
the  residential environment: the dwelling and the neighbourhood. In turn, satisfaction
with the dwelling depends on five attributes labelled as follows: (1) dwelling
size/facilities, (2) outdoor facilities, (3) costs, (4) upkeep, and (5) indoor climate.
Satisfaction with the neighbourhood depends on seven attributes: (1) environmental
hygiene, (2) noise, (3) safety/detoriation, (4) facilities, (5) accessibility, (6) social ties,
and (7) buildings/space. The five higher-level attributes of dwellings and seven higher-
level attributes of neighbourhoods are dependent on various lower-level dwelling and
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Table 5.13 Evaluation of the present residential situation
in terms of the model attributes for all respondents (mean
+ (s.d.)).

Model components Mean + (s.d.)

Level 1. 
Residential dissatisfaction: 2.7 (1.4)

Level 2. Dissatisfaction with:
Neighbourhood:

Dwelling:
Neighbours:

2.1 (0.9)
2.0 (0.9)
2.2 (1.0)

Level 3. Dissatisfaction with dwell-
ing: Costs:

Facilities:
Upkeep:

Size:

2.3 (1.0)
2.2 (1.0)
2.3 (1.1)
2.1 (1.1)

Level 3. Annoyance by neighbour-
hood: Noise:

Malodour:
Pollution:

Litter:
Safety risks:

Crowding:
Lack of neighbourhood facilities:

2.0 (0.9)
1.6 (0.9)
1.4 (0.7)
1.6 (0.9)
1.9 (1.0)
1.5 (0.8)
1.3 (0.6)

neighbourhood attributes; the cluster contents of the respective clusters (see square
boxes in Figure 5.1).

5.3.5 Evaluation of the present residential situation and model fit
Evaluation of the present residential situation. Respondents were also asked

to evaluate their present residential situation. This was done according to the attributes
in the theoretical model (see Figure 2.1, Chapter 2).

In table 5.13 the results of the
respondents' evaluation of their present
residential situation (according to the
level-1, -2, and -3 attributes of Figure
2.1) are summarized. For reasons of con-
venience all figures were rescaled so that
higher figures indicate more dissatisfac-
tion or more annoyance, with a possible
range from 1 to 5.

Respondents were, on average,
moderately satisfied with their present
residential situation (level 1; mean 2.7
s.d. (1.4)). With respect to the level-2
attributes respondents were most dissat-
isfied with their neighbours followed by
the  neighbourhood and the dwelling.
With respect to the four level-3 dwelling
attributes, respondents were most dis-
satisfied with the costs and upkeep of
the dwelling. They were somewhat less
dissatisfied with the dwelling facilities
and dwelling size. The evaluations of the seven neighbourhood components (level 3)
resulted in the highest mean levels of annoyance for neighbourhood noise and safety
risks. Annoyance by lack of neighbourhood facilities and pollution of air/water/soil was
relatively low.

Model fit. In Figure 5.2 the main results of the hierarchical multiple regression
analyses of the individual data are shown.



Residential satisfaction

Level 1

Neighbourhood                Dwelling                   Neighbours

  Costs    Facilities   Upkeep       Size

Noise   Malodour   Pollution   Crowding   Litter     risks     Facilities
 Safety    Lack of 

Level 3. Satisfaction with:

Level 2. Satisfaction with:

Level 3. Annoyance by:

R 2 : .34

R
2 : .20 R

2 : .59

:-.05ns   :.08 ns   : .03 ns  : .17ns  :.21ns  :-.03 ns    :-.05ns

 :.07 ns          : .54          :-.03 ns 

:.07ns  : .19   : .17    : .53

104 Chapter 5

Figure 5.2 Main results of the multiple regression analyses (R : proportion of explained variance, beta: standardized2

regression coefficient, ns: non significant).

Thirty-four percent of the variance in the assessments of urban residential
sat isfact ion (level 1) could be explained by the three level-2 components. Satisfaction
with the dwelling contributed significantly to the proportion of explained variance in
residential satisfaction and appeared to be the most important component. The two
other  level-2 components, 'satisfaction with the neighbourhood' and 'satisfaction with
the neighbours', did not appear to affect 'residential satisfaction' to a large extent. 

Dwelling features (level 3) explained 59% of the variance in satisfaction with
the  dwelling. Three of the four model components (size, facilities, and upkeep) were
found to contribute significantly to the explained variance in satisfaction with the
dwelling. However, inspection of the $-coefficients (see Figure 5.2) shows that 'size'
appeared to be more important than 'facilities' and 'upkeep'. The dwelling component
'costs' did not appear to contribute very much to the observed variance in 'satisfaction
with the dwelling'.

Combined, the seven neighbourhood features studied (level 3) explained only
20% of the variance in neighbourhood satisfaction (level 2). However, none of the
s tandardized regression coefficients reached the significance level, i.e., " # .05. This
may be  due to the relatively small sample size compared to the number of predictor
variables in this particular analysis. Inspection of the $-coefficients reveals that the
neighbourhood characteristics 'litter' and 'crowding' ($'s: .21 and .17, respectively) were
the most important neighbourhood characteristics.

Model fit: adding personal and household characteristics. The questionnaire
contained several questions on possibly relevant personal and household
characteristics of the respondents. These were: age, SES, sex, tenure, and occupation
ratio of the dwelling (see Method section). Entering personal and household
characteristics into the regression analyses resulted in an increase of the proportion of
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explained variance in residential satisfaction from 34% to 42%. Of the personal
characteristics studied only age was found to contribute significantly to the proportion
of explained variance in residential satisfaction. Older people were found to be more
satisfied with their present residential situation than younger people (r : .35, p-value:P(102)

.001). 
The proportion of explained variance in neighbourhood satisfaction increased

from 20% to 32% when personal and household characteristics were entered into the
model. Sex and SES were the only personal characteristics that made a significant
contribution to the proportion of explained variance in satisfaction with the
neighbourhood. It appeared that women were less dissatisfied with the neighbourhood
than men. However, the differences in mean scores for dissatisfaction with the
neighbourhood were not statistically significant (t-value: 1.16, p-value: .25). People high
in SES were less dissatisfied with their neighbourhood than people low in SES (r : -.32, p-P(98)

value: .01). 
Entering personal and household characteristics into the model led to an

increase of the proportion of explained variance in satisfaction with the dwelling from
59% to 60%. None of the personal or household characteristics made a significant
contribution.

5.4 Discussion
In this section the results of this study are discussed in light of the research

goals. The overall goals of this study were:
- to  make an inventory of important attributes of dwellings and of

neighbourhoods and to assess their relative importance, 
- to design an empirical model of the quality of the urban residential environment

and to compare it to the theoretical model in Figure 2.1, 
- to compare the results of five methods of attribute weight estimation.
Additional goals were:
- to assess the influence of four demographic characteristics on attribute weight

assignment, and
- to  t es t  the reliability of the theoretical model of urban residential quality and

a s s e s s  the influence of personal and household characteristics on residential
satisfaction. 

Inventory of relevant attributes and their relative importance. One of the aims
of the present study was to inventory relevant dwelling and neighbourhood attributes
and to assess their relative importance (weight). During the interview respondents were
asked to inventory all relevant residential attributes they could think of. Next they were
asked to select the attributes they considered important. Then they were asked to
s t ructure these important attributes. Finally, respondents ranked and rated the
attributes. From the results it may be concluded that the quality of the residential
environment is affected by various different attributes. Next to some physical attributes,
psycho-social attributes and attributes of the built environment appeared to be the most
important residential attributes.

Relevant attributes. Respondents mentioned six 'new' dwelling attributes and
three 'new' neighbourhood attributes not already mentioned in the researcher's list
(Appendix B1). Insulation of the dwelling, shape and size of particular rooms in the
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Table 5.14 The five most important dwelling attributes and the ten most important neighbourhood attributes in
descending order of attribute weight (standardized ratings).

Dwelling attributes Neighbourhood attributes

- noise by neighbours
- rent or mortgage
- indoor facilities
- spacious rooms 
- outdoor facilities  

- burglary
- vandalism
- contact with neighbours
- hold-ups/robberies
- contact with people in the neighbourhood
- greenery
- abandoned buildings
- noise by neighbours
- public transportation
- upkeep

dwelling (e.g., kitchen), and diversity in residents/dwellings of the neighbourhood were
the most important ones; that is, they were mentioned by a reasonable number of people
(about 10%). Considering that these attributes were mentioned spontaneously, these
attributes may be considered to be relatively important. Since no further data were
available on these attributes this conclusion is only tentative. Subsequently,
respondents indicated whether an attribute was important or not with respect to
residential satisfaction. On average, respondents selected about 16 dwelling attributes
and 37 neighbourhood attributes as important. A majority (more than 50%) of the
respondents rated a large number of the 21 dwelling and 57 neighbourhood attributes as
important (20 or more and 41 or more, respectively). In combination with the fact that
only a few 'new' attributes were added it is justifiable to conclude that the list of
attributes in Appendix B1 gives a reasonably complete and accurate representation of
residential attributes.

Important attributes. The relative importance of the residential attributes is
determined on the basis of the respondents' (standardized) rating scores. In Table 5.14
an overview is given of the five most important dwelling attributes and the ten most
important neighbourhood attributes. Attributes are presented in descending order of
attribute weight.

It appears that both the quality of the dwelling and the neighbourhood is
affected by diverse attributes. Important quality features of the dwelling are noise,
cos t s ,  facilities, and space. Crime, social ties, noise, and facilities are considered to be
important quality features of the neighbourhood. The scarce presence of physical
attr ibutes (e.g., malodour and pollution) suggests that these are considered to be
relatively unimportant neighbourhood attributes. In Chapter 8 these findings are
discussed at greater length together with the results of the previous study and the third
study among residents (see Chapter 7).

One remark  must be made with respect to the attribute weights obtained by the
ranking and rating method. Recall that, during the importance selection task,
respondents indicated whether an attribute was considered unimportant or important. It
was assumed that all attributes considered unimportant (0) would be assigned also a
null s core on all other parameters (ranking, rating). This increased the observed
differences between attribute scores artificially. The weight of attributes considered
important by many respondents therefore may be somewhat overestimated.
Consequently, the attribute weight of attributes considered important by only a few
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respondents may be somewhat underestimated. However, most of the respondents
considered a large number of dwelling and neighbourhood attributes to be important
(see above). So, it is reasonable to assume that this will not affect the relative ranking of
the attributes to a large extent.

The empirical model. Another important research goal of the present study
was to design an empirical model of urban environmental quality and to compare it with
the theoretical model (Figure 2.1, Chapter 2). In a 'bottom-up' approach (see Chapter 3)
respondents grouped well-specified lower-level attributes yielding less specified higher-
level a t tributes (the groups). This is in contrast with the theoretical model in which
attributes were structured according to a 'top-down' approach by the researcher. The
outcomes of the grouping tasks resulted in well-interpretable clusters (see above). By
super-imposing the top-level variable 'environmental quality' (level 1) and the dwelling
and the neighbourhood attributes (level 2) upon these clusters, the results were merged,
which led to the empirical model depicted in Figure 5.1.

Altogether it may be concluded that the respondents' and the researcher's
cognitive representation of the concept of urban environmental quality are reasonably
alike. Both the structure and the attribute contents of the two models show great
similarity. The dwelling attributes 'costs' and 'upkeep' were maintained in the empirical
model. Facilities and size were joined into one group in the empirical model. New
attributes at this level were 'outdoor facilities' and 'indoor climate'. Noise appears to be a
distinct attribute of neighbourhood evaluation in both models. This is also the case for
the  neighbourhood attributes safety and facilities. Accessibility and social ties were
newly formed level-3 attributes, whereas the attribute 'buildings/space' contains
attributes belonging to the former level-3 attributes 'litter and crowding'.

The most striking difference between the two models is that sources related to
physical types of pollution (e.g.: malodour, litter; air-, water-, and soil pollution) were all
grouped into one single cluster (i.e., environmental hygiene). From the respondents'
perspective the physical attributes appear to be less distinct as was the case in the
theoretical model. It appears, at least from the residents' perspective, that the importance
of the 'classic' types of pollution as mentioned above is relatively low.

One methodological remark should be made. The grouping of attributes was
only performed up to two levels. The top-level attributes were dictated by the theoretical
model. A  methodologically sounder procedure in designing an empirical model would
have been total grouping. That is, first all attributes are put into groups by each
individual respondent. Then, groups are put together in still bigger groups until only
one  group would result. This group ultimately should have been referred to as
'environmental quality'. For reasons of time and convenience on behalf of the
respondents, the grouping procedure was only performed up to two levels.

It may be concluded that the empirical model is in reasonable agreement with
the  theoretical model, or vice versa. From the respondents' perspective the 'classical'
environmental attributes appeared to be less distinct as was the case in the theoretical
model. As explained in the Method chapter (Chapter 3) the empirical model will serve as
a basic tool (value-tree) in the Conjoint Analysis experiment to be presented in Chapter
7. 

Weight estimation methods. The results of different kinds of attribute weight
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elicitation and calculation appeared to be highly comparable. Three weight elicitation
techniques and five methods of weight calculation were used. The elicitation techniques
were: (dichotomous) importance selection, ranking and rating. Weights were calculated
on  the  bas is of: selection frequencies, uni-dimensional scaling, the rank-sum rule, the
rank-reciprocal rule and the standardized ratings rule. The results of the five methods
(see Appendices B4 and B5) were compared by means of correlation coefficients. For
dwelling attribute weights the correspondence between the various methods was
moderate to very high (range r : .54 to .97). For the neighbourhood attribute scores the(P)

relationship among the various methods was stronger (range r : .70 to .99). A general(P)

conclusion from these results is that application of relatively simple estimation
techniques leads to outcomes that are reasonably comparable to the more sophisticated
but laborious rating technique. The results based on the importance selection
(frequencies, Rasch scores) corresponded highly with the ratings (range r : .76 to .86, cf(P)

Tables 5.7 and 5.12). This indicates that the assessment of importance judgments can
be relatively easily made on the basis of frequencies of importance selection scores as
explained in section 5.2.2. The method is relatively inexpensive in collecting data and
collected data are easily analyzed. A major disadvantage is that weights can only be
assessed and interpreted at group level. Fine tuning of the importance assessments on
the  basis of individual assessments, can be done on the basis of attribute rankings as
explained in section 5.2.2. The results on the basis of the rankings correlated very high
with the results of the ratings (range r : .81 to .95, cf Tables 5.7 and 5.12). (P)

So, the methods studied seem to offer good alternatives for the rating
technique. Depending on the degree of accuracy that is to be achieved and the
aggregation level required (group versus individual weights) the ranking method is
preferred to the importance selection method. In contrast, the importance selection
method is a more practical means of weight estimation for groups.

Subject-design factors. The influence of the four subject-design factors city,
sex, SES, and age on the attribute weights turned out to be very small. This conclusion
holds for the dwelling as well as the neighbourhood attributes. Only one significant
interaction effect between age and sex was detected. On average, the dwelling attribute
'rent o r mortgage' was more important to younger women than to older women (see
section 5.3.2). None of the other main and interaction effects studied appeared to have
an influence on the attribute weights. It is concluded that the demographic
characteristics studied had no detectable affect on the weight estimations of the
residential attributes. The implications of these findings are discussed in more detail in
Chapter 8.

Reexamining the theoretical model. In general the patterns of the
dissatisfaction/annoyance scores of the level-1, -2, and, -3 model components were
similar to those obtained in the first study. Respondents were moderately satisfied with
their present residential situation (mean dissatisfaction score: 2.7 in this study versus
2.7 in the first study, see Chapter 4). Also, residents appeared to be almost equally
satisfied with their present dwelling, neighbourhood and neighbours. The differences
between s atisfaction with the different attributes were more pronounced. Costs and
upkeep turned out to be the most dissatisfying dwelling attributes. Respondents were
most sa t i s fied with the dwelling attribute size. The ranking of the neighbourhood
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characteristics from most to least annoying was almost identical to the one in the
previous s tudy. Noise and safety risks were the most annoying attributes, whereas
pollution and lack of neighbourhood facilities were the least annoying attributes.

The amount of explained variance (model fit) was largely in agreement with the
results of the previous study. Thirty-four percent of the variance in residential
sat isfaction, which is rather low, could be explained by the three level-2 variables
(previous study: 25%, see Chapter 4). The proportion of explained variance in
satisfaction with the dwelling was 59% (versus 52% previously), in satisfaction with the
neighbourhood 20% (versus 26% previously). The influence of the personal and
household characteristics studied on the observed variance was, again, only marginal.
For residential satisfaction this increase was 8% (from 34 to 42%), for satisfaction with
the dwelling 1% (59 to 60%), and for neighbourhood satisfaction this was 12% (from 20
to  32%). In general, personal characteristics turned out to have only a small additional
effect on the observed variance in residential satisfaction 

It can be concluded that the results of the evaluation of the residential
environment in the previous study (Chapter 4) in terms of annoyance/ dissatisfaction
were largely confirmed in the present study. The degree of the model fit in the present
study was similar to the degree of the model fit in the previous study.





Chapter 6
Experts' judgements on environmental quality: a Multi-
Attribute Utility approach

6.1 Introduction
Different types of judges may be identified to give environmental quality

a s s e s sments, for instance: on-site residents, visiting panels of residents or experts
(Craik and Zube, 1976). On-site residents may provide reports of the quality of the
experienced residential environment. Visiting panels of residents may provide
information from the perspective of residents in general. Expert opinions are of great
importance as well. Knowledge not easily available, accessible, or comprehensible to lay
persons may be handled by them. 

As was discussed in Chapter 2 the Dutch environmental policy perspective is
mainly based on expert judgements. From the results reported in several studies (see,
e.g., Koelega, 1987; Milbrath and Sahr, 1974; Lansing and Marans, 1969) it was
concluded that the relationship between experts' and residents' perceptions of
environmental quality was ambiguous. However, the extent of the differences between
experts' and residents' perceptions of environmental quality is considered to be
important because it may influence what is measured and it may also affect the
conclusions about environmental quality (Eyles, 1990).  

In the  present study an attempt is made to qualify and quantify the extent of
agreement between residents' and experts' opinions concerning environmental quality.
In the previous chapter (Chapter 5) a study was presented in which residents
inventoried, structured, and assessed the relative importance of various environmental
attributes. In the present study experts were asked to evaluate and structure the same
set of residential characteristics as the residents did in the previous study. Experts were
all municipal civil servants working in various fields. Their task or a part of their task is
policy advising and/or municipal management. In this sense, they (a) have specific
expertise on the quality of the urban residential environment and/or (b) have
management responsibilities with respect to the quality of the urban environment. Thus,
it is assumed that they, to varying extent, have expertise and an influence on the quality
of the urban environment.

Aim of the study
The main research goal of the present study is to assess the extent of

agreement between experts' and residents' opinions about the environmental quality of
the urban residential area. The research questions are as follows:
- to  what extent do the cognitive representations of the concept of

environmental quality of experts and residents match?
- what is  the extent and the nature of the (dis)agreement between experts' and

residents' evaluations of relevant residential attributes and their relative
importance?

6.2 Method
Experts were asked to give their opinions about relevant residential quality

attributes, their structure, and their relative importance. In an interview the experts were
asked to perform a number of tasks. These tasks were aimed at (a) identifying a set of
dwelling and neighbourhood characteristics considered relevant and important, (b)
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"Madam, Sir, this study is about the quality of dwellings and
neighbourhoods. What I would like to know is which dwelling and
neighbourhood attributes are considered to be important in terms of
residential as experienced by residents. That is, dwelling and neighbourhood
at tr ibutes that determine their perceived quality of dwellings and
neighbourhoods. Please perform the following tasks from the viewpoint of
your position as a municipality policy advisor/manager. (Translated from
Dutch).

structuring and ordering these characteristics, and (c) assessing the relative importance
of the different characteristics. The interview procedure for experts was similar to the
procedure for residents (see Chapter 5, section 5.2).

6.2.1 Subjects: experts
Ten experts from each of the municipalities of Rotterdam and Groningen

participated in the study. The experts (N= 20) were all municipal civil servants working in
different fields such as law enforcement, physical planning, social security, community
health, social welfare, and environmental protection and hygiene. Sixteen male and four
female experts participated in the study.

6.2.2 Interviews
All of the 20 interviews were conducted by a trained interviewer. The

interviews were conducted during Spring of 1993. The interview lasted approximately 1.5
hour.  The interview consisted of several small tasks. Below a brief outline of the
procedure and the tasks of the interview are given. For a more extensive description of
the various tasks see Chapter 5, section 5.2.2.

The experts were first informed about the general objective of the study.
Experts were specifically instructed to perform the tasks from their professional point of
view:

The interview consisted of the following five tasks:
- an inventory task, in which the experts were asked to enumerate as many

relevant dwelling and neighbourhood quality attributes as possible,
- an  importance selection task, in which the experts were asked to bisect a list

(see Appendix B) of possibly relevant residential attributes into important
versus unimportant attributes,

- a grouping task, in which the experts grouped dwelling and neighbourhood
attributes on the basis of their (dis)similarity. Subjects were free to choose the
number of groups and the number of attributes per group,

- a ranking and rating task for groups of attributes, in which these groups of
attributes were first rank-ordered and subsequently rated according to their
importance with respect to residential satisfaction,

- a  rank ing and rating task for attributes within each group, the same as the
previous task, but now for the attributes within each group.

The procedures for both dwelling and neighbourhood attributes were identical. First, all
tasks  of the interview were carried out for the dwelling attributes. Then the experts
carried out the tasks for the neighbourhood attributes. For all tasks the results of the
experts will be compared with the results of the residents (see Chapter 5, section 5.3).
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Formula 1.  Standardized ratings rule (w: weight; i, j: specific attribute/group; X: rating, n: number of
attributes or groups, k and l: numerators).

6.2.3 Data analysis
In this section an overview of the data analysis with respect to the various

tasks is given. A more detailed explanation of the kind of data analysis can be found in
Chapter 5, section 5.2.4.

Importance selection task. For each of the 21 dwelling and 57 neighbourhood
attributes on the researcher's list (see Appendix B1) the 'relative frequency' was
calculated. The relative frequency is the proportion of experts indicating an attribute to
be  important. The relative frequencies obtained in this way are compared to those
acquired in the study among residents.

Grouping task. For each respondent an incidence matrix was constructed. In
these  matrices cell (k,l) represents the particular pair of attributes k and l. This cell is
given a value of one (1) if those two attributes were put together in the same group and
zero (0) if they were put in different groups. Only attributes from the investigator's list
were used . These individual incidence matrices were summed and the resulting matrix
was used to calculate the final similarity measures. 

As a measure for the similarity between attributes, the relative incidence (I) ofr

two attributes being sorted into the same group was used. I  is the number of times,r

across all experts, two attributes were actually put together in one group divided by the
maximum number of times these two attributes could possibly have been sorted into the
same group. I 's were computed for all pairs of attributes; the resulting similarity matricesr

served as the input for the cluster analyses. 
Cluster analysis was performed according to two procedures. First, cluster

formation and membership were defined as groups of attributes for which all mutual
pairwise I's were .50 or higher. Fixing the lower limit for I at .50 is an arbitrary choice, butr r

th is value was found to result in a reasonable number of clusters (see below). Second,
an agglomerative hierarchical cluster analyses with average linking of attributes or
clusters was performed using SPSS (Norusis, 1990). Clusters and cluster contents will be
compared to those obtained from the residents (see Chapter 5, sections 5.3.2 and 5.3.3).

Ranking and rating tasks. Only the rating (after ranking) data were used to
calculate attribute weights. Weights were calculated using the 'standardized ratings'
rule. This type of standardization results in standardized scores that sum up to 1 across
attributes. Because attributes were nested within groups, the final attribute weights were
calculated by multiplying standardized group-weights by standardized attribute-within-
group weights (see Formula 1).

The resulting weight vectors are compared with the results acquired in the
study among residents (see Chapter 5, sections 5.3.2 and 5.3.3).
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6.3 Results
Hereafter, the results of the various tasks are presented. In section 6.3.1 a

summary of the additional residential attributes mentioned by the experts is given. In
sect ion 6.3.2 the results of the importance selection task are presented. The results of
the cluster analyses are given in section 6.3.3. The relative attribute weights on the basis
of the ratings are presented in section 6.3.4. The results for dwellings and
neighbourhoods are presented together for each task. In section 6.3.5 the relative
frequencies, attribute ratings and cluster contents between experts and residents are
compared.

6.3.1 Additional attributes
In to ta l, 13 experts mentioned 32 'new' dwelling attributes, i.e., dwelling

attr ibutes not mentioned in the list supplied by the interviewer. Summarized, the most
frequently mentioned attributes were: (ergonomic) safety of the dwelling (by 6 experts),
insulation of the dwelling (4), ventilation/humidity (4), and architecture (2). The experts
altogether mentioned 21 'new' neighbourhood attributes. Heterogeneity of the
populat ion (mentioned by 3 experts), openness (3), social life (2), and scary places (2)
were the most frequently mentioned attributes. 'New' attributes, although possible
relevant additions, were not used in the further analyses. This was done because these
additional attributes were not evaluated by all of the experts.

6.3.2 Importance selection
Respondents were presented with 21 dwelling attributes and 57 neighbourhood

attributes (see Appendix B1). The mean number of dwelling attributes rated as
important by the experts was 11.7 (s.d.: 2.8) with a minimum of 6 and a maximum of 20
attributes. The mean number of important neighbourhood attributes was 34.1 (s.d.: 9.3)
with a minimum of 16 and a maximum of 57 attributes. 

In Table 6.1 the relative frequencies of importance-selection of the 21 dwelling
at tr ibutes  are shown. In Table 6.2 the relative frequency of importance of the 57
neighbourhood attributes is presented. The relative frequency is the percentage of
experts indicating the attribute at hand as being an 'important' one. The attributes are
presented in descending order of magnitude of the relative frequency.

These vectors of relative frequencies for dwelling and neighbourhood
attributes are compared with those obtained from the study among residents in section
6.3.5.
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Table 6.1 Relative frequency of experts indicating a dwelling attribute to be important. The numbers in front of
the attributes correspond to their number in Appendix B1.

Dwelling attribute  Rel. freq. Dwelling attribute  Rel. freq.

21. noise by neighbours
6. indoor facilities

19. indoor malodour
17. mould/vermin

3. outdoor facilities
2. indoor air pollution

13. natural light
5. # of rooms

1. rent or mortgage
9. upkeep indoor

4. view

.90

.75

.75

.75

.70

.65

.65

.60

.60

.55

.55

20. spacious rooms
15. dwelling type
10. indoor noise

8. upkeep outdoor
18. cost of heating and elec.

11. garden
7. location sun

16. storage space
14. age

12. cost upkeep

.55

.50

.50

.50

.45

.40

.35

.35

.35

.30

Table 6.2 Relative frequency of experts indicating a neighbourhood attribute to be important. The numbers in
front of the attributes correspond to their number in Appendix B1. The abbreviation in brackets indicates the
higher-level neighbourhood attribute to which a particular attribute refers. Lit: litter, noi: noise, saf: safety risks,
pol: pollution, mal: malodour.

Neighbourhood
attribute  

Rel. freq. Neighbourhood
 attribute  

Rel. freq.

 19. illumination
 3. greenery

37. garbage/waste (lit)
 12. neighbours (noi)

8. upkeep 
 42. traffic (saf)

16. soil
40. vandalism

24. schools
49. animal droppings (lit)

55. junkies
10. hold-up

39. playgrounds
35. shops

45. burglary
14. sport

44. abandoned buildings
52. surface water (pol)

17. industry (noi)
1. garbage/waste (mal)

2. public transportation
28. traffic (noi)

18. nightlife (noi)
30. soc. neighbours

29. parking space
32. industry (saf)

51. community centre
54. soc. neighbours

7. smog

1.00
1.00
 .90
 .90
 .90
 .90
 .85
 .80
 .80
 .80
 .80
 .80
 .80
 .75
 .75
 .75
 .75
 .75
 .70
 .70
 .70
 .70
 .70
 .65
 .65
 .65
 .65
 .65
 .65

34. industry (mal)
38. surface water (mal)

15. dust 
53. dense developments 

4. health care 
5. animal droppings (mal)

27. graffiti 
48. airplanes (noi)

33. roads 
21. loc. n'hood centre 

22. animals (noi)
43. nightlife 

50. walks 
20. traffic (mal)
9. trains/ships 

56. construction (noi)
13. # of people

46. orderliness n'hood
47. friends

41. children (noi)
11. unaesthetic buildings

6. vibrations
57. location n'hood work

31. busy streets
36. unfamiliar faces

25. Dutch people
26. lively neighbourhood

23. waiting

.65

.60

.55

.55

.55

.55

.55

.50

.50

.50

.50

.50

.45

.45

.45

.40

.40

.40

.35

.35

.35

.30

.25

.25

.25

.20

.20

.10

6.3.3 Clustering of attributes.
A s  explained in section 6.2.3 (Data analysis) a matrix of pairwise I-scores wasr

computed and served as input for two types of cluster analyses. In Tables 6.3 and 6.4
the  results of both procedures for the dwelling and neighbourhood attributes,
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respectively, are shown. The left panel shows the cluster solution on the basis of
groups of attributes with a mutual pairwise relative incidence $ .50 (first procedure). In
the right panel the cluster solution of the agglomerative hierarchical clustering 
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Table 6.3 Clus tering of dwelling attributes based on the I  (left panel) and dendogram based on the hierarchicalr

clustering with average linking (right panel). The leftmost numbers in the right panel correspond to the attribute
numbers in Appendix B1. The rightmost numbers in the right panel indicate the clusters if six clusters are
identified.

Clusters of dwelling
attributes on the basis of the

I  r

Dendrogram of dwelling attributes according to the agglomerative
hierarchical clustering 

# number of rooms
spacious rooms

garden
age

storage space
natural light

view
location sun
dwelling type

outdoor facilities
indoor facilities
upkeep outdoors
upkeep indoors
mould/vermin

malodour
indoor air pollution

indoor noise
noise by neighbours

costs upkeep
costs elec. water etc.

rent/mortgage

       5   
      20            
      11         1 
      14                 
      16                 
      13                  
       4                   
       7                            
      15       2             
       3                     
       6    3         
       8    4    
       9                                      
      17                                                 
      19                                 
       2                   5      
      10                                  
      21                                              
      12                                                  
      18    6 
       1   

(second procedure) is depicted.
For the 21 dwelling attributes the first procedure led to a cluster solution of 6

clusters  with one attribute being left out of the cluster solution (see Table 6.3, left
panel). That is, this attribute had no pairwise I  of $ .50 any of the other attributes in ar

specific group (no. 6: indoor facilities). The right panel in Table 6.3 shows the results of
the  second  procedure. Note that the solutions of the two procedures match almost
perfectly if 6 clusters are identified.

In the solution of the second procedure the first two clusters obtained by the
first procedure (attributes 5, 20, 11, and 14, 16, 13; respectively) appeared to be one
cluster (cluster number 1; right panel). Furthermore one cluster (cluster number 3) only
contained one attribute (no. 6: indoor facilities). This attribute showed the closest
correspondence in terms of I with the first cluster of the first procedure (attributes 5, 20r

,11). The first two clusters of the first procedure were treated as separate clusters on the
bas is  o f the mutual I of the respective attributes. The results of both proceduresr

resulted in six clusters that may be summarized as follows: cluster 1: space/facilities
(number of rooms, spacious rooms, garden, indoor facilities); cluster 2: miscellaneous
(age, storage space, natural light); cluster 3: outdoor facilities (view, location sun,
dwelling type, outdoor facilities); cluster 4: upkeep (indoor, outdoor) cluster 5: indoor
environmental hygiene (mould/vermin, indoor malodour, indoor air pollution, indoor
noise,  noise by neighbours); cluster 6: costs (upkeep, heating and electricity, rent or
mortgage).

The grouping data for the 57 neighbourhood attributes were handled in the
same way as the dwelling attributes (see Table 6.4).
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Table 6.4 Clustering of neighbourhood attributes based on the I  (left panel) and dendogram based on ther

hierarchical clustering with average linking (right panel). The abbreviation in brackets indicates the higher-level
neighbourhood attribute to which a particular attribute refers: noi: noise, mal: malodour, lit: litter, saf: safety, cro:
crowding,  pol: pollution, fac: facilities. The leftmost numbers in the right panel correspond to the attribute
numbers  i n Appendix B1. The rightmost numbers in the right panel indicate the clusters if seven clusters are
identified.

Clusters of dwelling
attributes on the basis of the

I  r

Dendrogram of dwelling attributes according to the agglomerative
hierarchical clustering 

waiting 
loc. n'hood work 

roads 
  loc. n'hood centre 

   playgrounds 
  nightlife (fac) 

  health care 
  sport 

  schools 
  shops 

  community centre 
 public transportation 

  greenery  
  walks (fac)  

  parking space  
  friends 

  soc. neighbourhood 
  soc. neighbours 

  lively neighbourhood 
dense developments 

# of people 
   busy streets 
  Dutch people 

  orderliness n'hood  
  burglary 
  junkies 
  hold-up 

  vandalism 
unfamiliar faces(cro) 

  graffiti (lit) 
  illumination (fac) 

 traffic (saf) 
unaesthetic buildings  
 abandoned buildings  

 upkeep  
  nightlife 
  children 

  neighbours 
  airplanes 

  construction 
  trains/ships 

  industry 
  animals 
  traffic 

  vibrations (pol) 
  smog 
  dust 
  soil 

  surface water 
  industry (saf) 
 traffic (mal) 

  industry (mal) 
animal droppings(mal) 
  surface water (mal) 
  garbage/waste (mal) 
  garbage/waste (lit) 
animal droppings (lit) 

    23   
    57          
    33      
    21                  
    39                              
    43                              
     4                          
    14                            
    24                      
    35                
    51                  1 
     2                                     
     3                         
    50                               
    29                  
    47                                                
    54                      
    30                             2               
    26                                
    53                                     
    13                     
    31                                          
    25                                    
    46    3               
    45                                                
    55                                             
    10                                        
    40                                          
    36                                    
    27                          
    19           4         
    42                   
    11                         
    44           5          
     8                          
    18                                            
    41                                             
    12                                           
    48                                           
    56                                                
     9                                       
    17                  6            
    22                                               
    28                                      
     6                                 
     7                                  
    15                                 
    16                         
    52                   
    32                     
    20     7 
    34                     
     5                          
    38              
     1                     
    37      
    49   

The first procedure (left panel) resulted in seven clusters with seven attributes being left
out of the cluster solution (no. 3 greenery, no. 8: upkeep, no. 11: unaesthetic buildings,
no. 29: parking space, no. 44: abandoned buildings, no. 46: orderliness neighbourhood,
and finally no. 50: walks). The results of the second procedure (left panel) matched
reasonably well with the first procedure if seven clusters are identified. However, the
first two groups obtained in the first procedure turned out to be one group according to
the  second procedure (cluster number 1, right panel). Likewise, the last two groups
obtained in the first procedure also appeared to form one group according to the second
procedure (cluster number 7, right panel). Moreover, one cluster only contained one
attribute (cluster number 3: orderliness neighbourhood, right panel).

The clusters numbered 1 and 7 according to the second procedure (right panel)
were bo th  treated as two separate clusters because of their mutual I-value (see leftr
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Table 6.5 Calculated mean weights (s.d.) for dwelling attributes according to the 'standardized ratings rule'. The
numbers in front of the attributes correspond to their number in Appendix B1.

Dwelling attributes Mean attribute
weight + (s.d.)

*10-2

Dwelling attributes Mean attribute 
weight + (s.d.)

*10-2

1. rent or mortgage
2. indoor air pollution
3. outdoor facilities
4. view
5. # of rooms
6. indoor facilities
7. location sun
8. upkeep outdoor
9. upkeep indoor
10. indoor noise
11. garden

8.6  (10.1)
5.7  (5.5)
7.9  (7.3)
5.5  (8.6)
3.7  (3.9)
6.5  (5.7)
3.4  (6.5)
4.7  (7.2)
3.3  (3.4)
3.8  (5.3)
1.6  (2.4)

12. costs upkeep
13. natural light
14. age
15. dwelling type
16. storage space
17. mould/vermin
18. cost of heating and elec.
19. indoor malodour
20. spacious rooms
21. noise by neighbours

1.9  (3.6)
4.9  (4.6)
1.7  (3.2)
4.8  (5.6)
1.5  (2.5)
5.6  (4.3)
4.5  (5.7)
5.4  (4.0)
3.4  (3.7)

11.5  (14.2)

panel). Furthermore the attribute 'orderliness neighbourhood' was assigned to cluster
number 3 on the basis of the correspondence of their mutual I-value. Altogether, ther

results of both procedures led to a solution of eight clusters. The eight clusters may be
summarized as follows: cluster 1: accessibility (waiting, location of the neighbourhood
with respect to work, roads, location of the neighbourhood with respect to the city
centre); cluster 2: neighbourhood facilities (playgrounds, nightlife, health care, sport,
s choo ls, shops, community centre, public transportation, greenery, walks, and parking
space) ;  cluster 3: social atmosphere (friends, social ties with the people in the
neighbourhood, social ties with the neighbours, lively neighbourhood, dense
developments, number of people, busy streets, Dutch people, and an orderliness
neighbourhood); cluster 4: safety risks (burglary, junkies, robbery, vandalism,
unfamiliar faces, graffiti, illumination, and traffic); cluster 5: aesthetics (unaesthetic
buildings, abandoned buildings, upkeep); cluster 6: noise (nightlife, children,
neighbours, airplanes, construction activities, trains/ships, industry, animals, traffic, and
vibrations); cluster 7: pollution (smog, dust, soil, surface water, safety risks by
indust rial activity); and cluster 8: environmental hygiene (malodour from: traffic,
industry, animal droppings, surface water, and garbage/waste; litter from: garbage/waste
and animal droppings).

6.3.4 Weight estimation of dwelling and neighbourhood attributes
In this section the weight estimates for dwelling and neighbourhood attributes

are presented. Attribute weights were calculated by the 'standardized ratings' rule (see
Formula 1 ). The weights calculated with this rule add up to 1. Attributes considered
unimportant by the respondent in the importance selection task were assigned a weight
of zero.

In Table 6.5 the mean attribute weights + (s.d.) of the dwelling attributes are
presented. The five most important dwelling attributes were: noise by neighbours (mean
weight: 11.5*10 ), rent or mortgage (8.6*10 ), outdoor facilities (7.9*10 ), indoor facilities-2 -2 -2

(6.5*10 ), and indoor air pollution (5.7*10 ). -2 -2
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Table 6.6 Calculated mean weights (s.d.) for neighbourhood attributes according to the 'standardized ratings rule'.
The numbers in front of the attributes correspond to their number in Appendix B1. The abbreviation in brackets
indicates the higher-level neighbourhood attribute to which a particular attribute refers. Noi: noise, mal: malodour,
lit: litter, saf: safety, pol: pollution, fac: facilities.

Neighbourhood attributes Mean attribute
weight + (s.d.) *

10  -2

Neighbourhood attributes Mean attribute weight
+ (s.d.)
 * 10-2

  1. garbage/waste(mal)
  2. public transportation
  3. greenery
  4. health care
  5. animal droppings(mal)
  6. vibrations
  7. smog
  8. upkeep
  9. trains/ships(noi)
 10. hold-up
 11. unaesthetic buildings
 12. neighbours(noi)
 13. # of people
 14. sport
 15. dust
 16. soil(pol)
 17. industry(noi)
 18. nightlife(noi)
 19. illumination
 20. traffic(mal)
 21. location centre
 22. animals(noi)
 23. waiting
 24. schools
 25. Dutch people
 26. lively neighbourhood
 27. graffiti
 28. road traffic(noi)
 29. parking space

1.5 (1.2)
2.2 (2.1)
3.1 (2.1)
2.0 (3.8)
1.3 (1.9)
1.1 (3.3)
1.6 (2.1)
2.4 (1.4)
 .6 ( .7)
3.4 (2.5)
1.5 (4.2)
3.6 (2.5)
1.5 (2.4)
1.6 (1.5)
1.3 (1.8)
2.1 (1.3)
1.4 (1.2)
1.6 (1.5)
3.1 (2.6)
1.1 (1.5)
3.5 (5.8)
1.2 (1.5)
 .2 ( .6)
2.2 (1.8)
 .7 (1.7)
 .4 ( .9)
1.3 (1.5)
1.8 (1.6)
1.9 (2.2)

 30. soc. neighbourhood
 31. busy streets
 32. industry(saf)
 33. arterial roads
 34. industry(mal)
 35. shops
 36. unfamiliar faces
 37. garbage/waste(lit)
 38. sewage(mal)
 39. playgrounds
 40. vandalism
 41. children(noi)
 42. traffic(saf)
 43. nightlife(fac)
 44. abandoned buildings
 45. burglary
 46. neat
 47. friends
 48. airplanes(noi)
 49. animal droppings(lit)
 50. walks
 51. community centre
 52. surface water(pol)
 53. dense developments
 54. soc. neighbours
 55. junkies(saf)
 56. construction(noi)
 57. location work

3.2 (3.5)
 .6 (1.6)
1.5 (1.7)
2.0 (3.4)
1.7 (2.2)
2.0 (1.8)
 .7 (1.4)
2.4 (1.3)
1.1 (1.1)
2.1 (1.6)
2.6 (1.8)
 .6 (1.1)
3.8 (2.5)
 .8 (1.1)
2.5 (2.5)
3.2 (2.6)
1.2 (1.9)
1.5 (2.6)
1.0 (1.2)
2.4 (2.0)
1.2 (2.0)
1.4 (1.5)
1.5 (1.3)
1.8 (2.8)
2.1 (2.0)
3.2 (2.2)
 .6 ( .8)
 .5 (1.0)

In Table 6.6 the mean attribute weights + (s.d.) of the neighbourhood attributes
are shown. The ten most important attributes were: safety risks by traffic (mean weight:
3.8*10 ), noise by neighbours (3.6*10 ), location of the neighbourhood with respect to the-2 -2

centre of the city (3.5*10 ), hold-ups (3.4*10 ), junkies (3.2*10 ), burglary (3.2*10 ), social-2 -2 -2 -2

ties with people in the neighbourhood (3.2*10 ), greenery (3.1*10 ), illumination (3.1*10 ),-2 -2 -2

and vandalism (2.6*10 ).-2

6.3.5 Comparison
In order to assess the degree of correspondence of the judgements between

experts and residents the results of the importance selection task, the grouping task for
attributes, and the attribute importance rating task were compared. For the relative
frequencies resulting from the importance selection and for the relative weights on the
bas is  of the ratings, the correlation coefficient (r) was used as a measure ofP

correspondence. To assess the extent of correspondence for the grouping of residential
attributes, the attribute contents of the clusters was compared.

Relative frequency of importance. The relationship between the vectors of
relative frequencies of both experts and residents appeared to be fairly high for both
dwelling and neighbourhood attributes (r : .65 and .74 respectively; all p-values # .001).P
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Table 6.7 Dwelling clusters for experts (Exp) and residents (Res). Exp 1 = cluster 1 for experts (see section 6.3.3).
Numbers refer to attribute descriptions in Appendix B1.

1
'size/facilities'

2
'miscellaneous'

3
'outdoor
facilities'

4
'upkeep'

5
'indoor

 climate'

6
'costs'

Exp 1 Res
1

Exp 2 Res Exp 3 Res
2

Exp 4 Res
3

Exp 5 Res
5

Exp Res
4

5
6
11
-
-
-

20

5
6
-

14
15
16
20

13
14
16

i 3
4
7
-
-

15

3
4
7
11
13
-

8
9

8
9

2
10
17
19
21

2
10
17
19
21

1
12
18

1
12
18

 

Grouping of attributes. In Tables 6.7 and 6.8 the resulting clusters and their
attribute contents for experts (Exp) and residents (Res) are shown. Attributes are
represented by a numerical code (see Appendix B1). For the comparison of the grouping
of a t t r ibutes the cluster obtained by experts solution served as reference. For each
'expert' cluster an appropriate 'resident' cluster was selected. The appropriate resident
cluster is the cluster whose contents is most similar to the contents of the expert cluster.

As can be seen from Table 6.7 the similarity between the contents of the
dwelling clusters is fairly high. Altogether experts grouped the dwelling attributes into
six clusters whereas residents formed five clusters (see Chapter 5, section 5.3.2 under
Clustering). The contents of three pairs of clusters matched perfectly (columns no.: 4, 5,
and  6), whereas two pairs matched to a reasonable  extent (columns no.: 1 and 3).
Because the cluster solution for experts contained one extra cluster, there was no
'resident' cluster to compare it with the 'expert' cluster number 2. 
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Table 6.8 Neighbourhood clusters for experts (Exp) and residents (Res). Exp 1 = cluster 1 for experts (cf. section
6.3.3). Numbers refer to attribute descriptions in Appendix B1.

1
'accessibility'

2
'facilities'

3
'social atmosphere'

4
'safety risks'

Exp 1 Res 5 Exp 2 Res 4 Exp 3 Res 7 Exp 4 Res 3

-
-

21
23
-

33
57

2
8
21
23
29
33
57

2
3
4

14
24
29
35
39
43
50
51

-
3
4
14
24
-

35
39
-

50
51

-
13
25
26
30
31
46
47
53
54

11
13
-

26
-

31
46
-

53
-

10
19
27
-

36
40
42
-

45
55

10
19
27
32
-

40
42
44
45
55

5
'aestethics'

6
'noise'

7
'pollution'

8
'environmental hygiene'

Exp 5 Res Exp 6 Res 2 Exp 7 Res Exp 8 Res 1

8
11
44

i 6
9

12
17
18
22
28
41
48
56

6
9
12
17
18
22
28
41
48
56

7
15
16
32
52

1
5
-
-
-

20
34
37
38
49
-

1
5
7
15
16
20
34
37
38
49
52

In Table 6.8 the cluster solutions and the attribute contents for neighbourhood
attributes are compared. Neighbourhood attributes were grouped into eight clusters by
the experts. Recall that respondents formed seven clusters (see Chapter 5, section 5.3.3
under Clustering). As can be seen in Table 6.8, there was one perfect match (column 6)
and two clusters with no matching 'resident' clusters (columns 5 and 7). However, the
expert cluster shown in column seven would nicely fit into the broader residents' cluster
of column 8. The clusters shown in the remaining columns looked reasonably similar.
After finishing the matching of clusters one resident cluster (cluster no. 6: social ties:
attributes 25, 30, 36, 47, and 54, see Chapter 5) remained without matching expert cluster.
The attributes of this resident cluster would, however, fit almost perfectly in column 3. 

It is interesting to see that from the experts' perspective the 'classical' pollution
attributes (e.g., smog, dust, pollution of soil and water, external safety risks; experts
cluster 7, see section 6.3.3) appeared to be a distinct group of residential attributes. On
the other hand, from the residents' perspective these attributes were only a part of a
larger group of attributes labelled 'environmental hygiene'.

Relative attribute weights. Weights were calculated on the basis of the
respondents' ratings. The mean weight vector obtained from the experts was compared
to the one obtained from the residents. The correspondence between the ratings of the
experts and residents for dwelling and neighbourhood attributes appeared to be strong
(r: .77 and .80, respectively; all p-values # .001).P
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Table 6.9 The  five most important dwelling attributes and the ten most important neighbourhood attributes
according to experts and residents.

Dwelling attributes Neighbourhood attributes
Experts Residents Experts Residents

Neighbours (noise)
Rent/mortgage
Outdoor facilities
Indoor facilities
Indoor air pollution

Neighbours (noise)
Rent/mortgage
Indoor facilities
Spacious rooms
Outdoor facilities

Traffic (safety)
Neighbours (noise)
Loc. n'hood centre
Hold-ups
Junkies
Burglary
Soc. neighbourhood
Greenery
Illumination
Vandalism

Burglary
Vandalism
Junkies
Hold-ups
Soc. neighbourhood
Greenery
Neighbours (noise)
Abandoned buildings
Public transportation
Upkeep
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In Table 6.9 the five most important dwelling attributes and the ten most
important neighbourhood attributes are presented for experts and residents. Experts and
residents had four of the five most important dwelling attributes in common: noise by
neighbours, rent or mortgage, and in- and outdoor facilities. Seven out of the ten most
important neighbourhood attributes were shared by the experts and residents. These
are: attributes related to crime (e.g., burglary, vandalism, hold-ups, and junkies), social
ties in the neighbourhood, noise by neighbours, and greenery.

6.4 Discussion
The main goal of the present study was to assess the extent of correspondence

between experts' and residents' evaluations of residential characteristics that affect
residential quality. To be more specific, the study was designed:
- to  a s s ess the extent of agreement between the experts' and the residents'

cognitive representations of the concept of environmental quality, and
- to  assess the extent of agreement between experts' and residents' evaluations

of relevant residential attributes and their relative importance.

From the above results it appeared that experts and residents strongly agree on
which attributes are considered important, both in qualitative and quantitative terms.

Cognitive representation. Both residents and experts built up the concept of
environmental quality from its underlying relevant attributes. The results of the
clustering procedure for dwelling and neighbourhood attributes showed a high degree
of correspondence between experts and residents (cf. Tables 6.7 and 6.8). The higher-
level attributes (clusters) and their attribute contents by both groups were fairly alike.

Thus it may be concluded that, at group level, municipal policy makers and
managers have a reasonably good comprehension of residents' mental representation of
the concept of environmental quality, and vice versa. This specifically refers to the type
of residential attributes that are important and to their hierarchical relationship.

Residential attributes and relative importance. Experts and residents had four
of the five most important dwelling attributes in common (i.e., noise by neighbours, rent
or mortgage, outdoor and indoor facilities). They shared seven of the ten most important
neighbourhood attributes (i.e., noise by neighbours, hold-ups, presence of junkies,
burglary, social ties in the neighbourhood, greenery, and vandalism). It is noteworthy to
point out the importance given to the attributes related to crime and detoriation by both
experts and residents. To both groups these attributes appeared to be highly important.
The correlations between experts and residents of two different measures of relative
importance (importance frequencies and standardized ratings) of residential attributes
revealed a strong relationship between: (a) relative frequencies and (b) standardized
ratings for both dwelling and neighbourhood attributes (range of correlations: .65 - .80). 

Thus ,  it may be concluded, that, at least at a group level, municipal policy
makers and managers have a good understanding of those attributes in the residential
environment that affect the environmental quality as perceived by residents.

In Chapter 2 the results of several studies have been discussed which
indicated that the correspondence between experts' and residents' evaluations were low
(see,  e.g., Koelega, 1987; Lansing and Marans, 1969). A study on the relationship
between experts and residents concerning the importance of environmental attributes
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Kendall's W is used as a non-parametric coefficient of concordance. The P  serves as test-criterion1 2

(Siegel and Castellan Jr, 1988).

(Milbrath and Sahr, 1974) revealed a moderate correspondence. In the present study the
results indicate a fairly high correspondence between experts' and residents' conception
of environmental quality. Does this imply that with respect to the assessment of
perceived quality of the urban residential environment experts' opinions suffice? It does,
but only to a certain extent. 

Firstly, the correspondence between the results of both groups is based on the
aggregated results across individuals. The results of an additional analysis on the extent
of agreement among experts with respect to attribute weight assignment revealed only a
low level of correspondence (Kendall's W: .15 and .17 for dwelling and neighbourhood1

attributes, respectively; P $  59.5; p-values < .0001). One reason for this relatively low2
(20)

level of correspondence may be the differences in fields of occupation of the experts.
Recall that the experts were working in fields varying from social welfare to
environmental protection. The above result indicates that the observed relationship
between both groups is only meaningful when examined at an aggregated level, and
need not to be representative for an individual expert's opinion.

Secondly, recall that the multi-attribute evaluation procedure as applied in this
monograph involves three steps (see Chapter 2). Only two of them have been employed
in the  s tudy among residents (see Chapter 5) and the study among experts: attribute
inventory and structuring (step 1), and relative weight assignment (step 3). The
remaining step, evaluation of objects on the attributes (step 2), has been explicitly left
ou t  of the analysis in these two studies (see Chapter 2: 'MAU' approach). The low
correspondence reported in two of the studies mentioned above referred to the
comparison of the evaluations of sites, which has not been performed in the present
study. So, since no data are available on the evaluation of actual residential situation on
the relevant residential attributes for both groups, no definite conclusions can be drawn
with respect to the extent of agreement on environmental quality perceptions between
experts and residents.



Chapter 7
Urban environmental quality: a 'Conjoint Analysis'
experiment

7.1 Introduction
In this  chapter the fourth empirical study on the concept of environmental

quality is presented. In two previous studies (Chapter 5 and Chapter 6) a constructive
modelling approach was used (a) to make an inventory of important dwelling and
neighbourhood attributes and (b) to estimate the relative importance of these attributes.
This was done using a so-called Multi-Attribute Utility approach ('MAU' approach):
first, residents inventoried relevant residential attributes. Next, attribute weights were
assessed in a direct manner: respondents selected important dwelling and
neighbourhood attributes and subsequently rank-ordered and rated the attributes
directly in terms of their importance for a good dwelling or neighbourhood. On the basis
of the rankings and the ratings, standardized relative attribute weights were calculated.

In the present study the focus is on reconstructive modelling of the concept
of environmental quality. In reconstructive modelling the individual's overall preference
for a  s et of objects is 'broken down' to yield the relative importance of the underlying
attributes. As explained in the Method chapter (Chapter 3), 'Conjoint Analysis (CA)' is
used  as a methodological tool to assess the structure of the respondents' preferences
for a  s et of objects given the respondents' overall evaluation for these objects. Using
Conjoint Analysis, objects are also viewed as being composed of attributes that bear
some significance (utility) in the eye of the beholder. Typically, in a 'CA' experiment a
respondent is presented with a number of images or descriptions, so-called profiles, of
ob jects, manipulated by the researcher. The object profiles differ on a variety of
at t r ibutes  of the objects, thereby representing different levels of, in the present case,
environmental quality of residential environments. In contrast to the 'HMR' approach
(see Chapter 4), respondents now only provide overall evaluations of experimentally
designed, hypothetical dwellings and neighbourhoods. In contrast to the 'MAU'
approach (see Chapter 5) the relative weights of the underlying residential attributes are
est imated indirectly, by breaking-down the overall evaluations in the conjoint analysis
procedure (for a more detailed discussion of Conjoint Analysis, see Chapter 3). In the
present study the relative importance (weights) of selected residential attributes is
a s s e s s e d reconstructively in a 'CA' experiment. The results are compared with the
results of the constructive modelling approach ('MAU' approach) applied in the
previous study (Chapter 5).

In the first study (see Chapter 4) residents evaluated their present residential
situation on the attributes in the theoretical model of urban residential quality, depicted
in Figure 2.1, Chapter 2. These evaluations were used to assess the model fit, that is,
the extent to which higher-level residential attributes may be post-dicted by lower-level
a t t ributes. Respondents in the present study were also asked to evaluate their present
residential situation. This time, however, the respondents were asked to evaluate their
present residential situation according to some of the attributes in the empirical model
(see Figure 7.1, see also below) as designed in a previous study (see Chapter 5). These
evaluations will be used to assess the 'fit' of the empirical model of urban residential
quality.
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Figure 7.1 The empirical model of urban residential quality.

 Finally, from two previous studies (see Chapter 4 and Chapter 5) it was
concluded that the influence of personal and household characteristics studied on the
attr ibute weights was small. Some of the characteristics studied made a statistically
significant contribution to the explained variance in residential satisfaction. Their
impact, however, appeared to be marginal. To assess their possible influences, personal
and household characteristics were again assessed in the Conjoint Analysis experiment.
Also,  categories were formed to ensure adequate diversity among respondents with
respect to some key characteristics. Subject categories were formed a priori on the basis
of four demographic characteristics (sex, age, socio-economic status (SES), and city).
The influence of these subject-design factors on attribute weight magnitude is
evaluated. 

Aim of the study
The main aim of the present study is to assess the relative importance of the

attributes in the empirical model of environmental quality (see Figure 7.1)
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The research questions of the present study are as follows:
- what is the relative importance of the residential attributes in the empirical

model of urban residential quality?
- to what extent are the results of constructive modelling ('MAU' approach) and

reconstructive modelling ('CA' experiment) comparable with respect to relative
attribute weights?

Additional goals of the study were:
- what is the 'fit' of the empirical model of urban residential quality? 
- what is  the influence of demographic characteristics on the attribute weights

assessed in the Conjoint Analysis experiment?

The remainder of this chapter is organized as follows: in the method section
(7.2) the  method, tools, and analyses used in the study are explained. The results are
presented in section 7.3. The results are discussed in section 7.4.

7.2 Method
In this  section the method and instruments used in this study are described.

From two large Dutch cities 104 residents participated in the study. The respondents
were interviewed at their homes. The interview took about one and a half hour and
cons is ted  of two parts. The first part followed the procedure of a 'Conjoint Analysis'
experiment. Respondents were asked to judge experimentally designed profiles of
dwellings and neighbourhoods. Profiles were evaluated by ranking them according to
their attractiveness with respect to their residential quality. The second part of the
interview consisted of a written questionnaire. This questionnaire contained items on
various attributes of the resident's present residential situation and on a number of
personal and household characteristics.

In section 7.2.1 the subject selection and subject design are presented. The
design and the procedure of the 'Conjoint Analysis' experiment are explained in section
7.2.2. The questionnaire is discussed in section 7.2.3. The method section ends with the
presentation of the data analyses in section 7.2.4.

7.2.1 Subject selection and design
From each of six neighbourhoods in the municipalities of Groningen and

Rotterdam, the names and addresses of 50 residents were randomly drawn from the
telephone directory. These 600 residents were sent an introductory letter in which the
purpose of the study was explained and in which residents were asked to participate in
the study. The letter also mentioned that the residents would possibly receive a phone
call from an interviewer. After several days, the interviewer phoned a resident and asked
whether he or she was willing to participate in the study. If the resident agreed, an
appointment was made for the interview. The interviewers were instructed to make an
appointment with ten residents per selected neighbourhood yielding 120 respondents.
Furthermore they were instructed, if possible, to pre-stratify their group of respondents
in order to obtain a uniform distribution of respondents according to sex and age.

Participants were divided into groups according to the categories of city
(Rotterdam, Groningen), sex (female, male), age (18-39 years, 40-59 years, $ 60 years),
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Variation in socio-economic class was established by selecting respondents from neighbourhoods that1

varied on neighbourhood socio-economic status (N-SES). For selection of Rotterdam neighbourhoods, the
neighbourhood N-SES-index was used. The N-SES-index has been developed and used by the city council of
Rot te rdam.  I t  i s a composite measure of variables pertaining to the three main indicators of SES: profession,
income, and education (Van Berkel-Van Schaik and Tax, 1990). For a detailed description of the N-SES-Index and
data, see Leijs and Das (1991) and Das and Oomens (1988). For Groningen, neighbourhoods were selected on the
basis of the results of a prior study by Pulles, Steg, and Koeter-Kemmerling (1990). Neighbourhoods were chosen
in such a way that three neighbourhoods per city had a low N-SES-score and 3 neighbourhoods had a high N-SES-
score.

Table 7.1 Dist ribution of the 104 participants across the categories of the four subject-design factors city,
neighbourhood-SES (N-SES), sex, and age.

Sex

female male

Age Age

City N-SES 18-39 40-59 $ 60 18-39 40-59 $ 60

Rotterdam low 3 2 3 3 3 2

high 6 5 5 4 3 5

Groningen low 8 5 5 5 4 3

high 7 6 7 4 3 3

and neighbourhood socio-economic status  (N-SES; low, high). This resulted in a1

s u bject-design with 24 cells. Each cell should preferably contain at least five
respondents, yielding at least 120 participants in the study. 

The actual distribution of the respondents is given in Table 7.1. Due to
unforeseen difficulties, only 104 interviews instead of the intended 120 were actually
conducted. Also the actual distribution of respondents across the subject-design
factors d iffered from the preferred one (i.e., an equal number of respondents per cell).
But the number of respondents appears to be adequate for assessing the influence of
the main effects of the four subject-design factors. 

7.2.2 Conjoint Analysis experiment
In a 'CA' experiment respondents are presented with manipulated objects:

profiles. Objects are represented by relevant attributes, on which the objects have
varying values. Respondents are asked to evaluate the object profiles according to
some criterion, i.e., overall attractiveness. On the basis of these evaluations the relative
importance of the attributes may be calculated. In Chapter 3 the general methodology
for a conjoint analysis has been discussed. In this section the design of residential
profiles that were used in the present experiment is explained. 

The design of residential profiles involves several steps: selecting relevant
attributes, determining attribute levels, creating the profiles, representing the profiles.
Other i s sues that have to be dealt with are the number of attributes, the presentation
method for the profiles and the method and procedure according to which the profiles
have to be evaluated. In Chapter 3 for each of the above steps and issues different
methods and techniques have been discussed (see also Green and Srinivasan, 1978;
Green and Srinivasan 1990; Hair Jr, Anderson, Tatham, and Black, 1992; Vriens, 1990).
On the basis of that discussion choices have been made for specific methods and
techniques which are summarized below.



129Conjoint analysis

Relevant attributes: the empirical model depicted in Figure 7.1, obtained in the
'MAU' s t udy among residents (Chapter 5), served as a value tree for the selection of
relevant attributes. Attribute levels: for experimental convenience, each attribute was
described qualitatively at only two levels: one representing a favourable object score,
the other representing an unfavourable object score. Designing profiles: only main
effects, no interaction effects, were studied. Therefore a fractional factorial design was
sufficient. A fractional factorial design contains a subset of all possible profiles. Such a
fractional factorial design is based on an orthogonal array. An orthogonal array gives a
combination of attributes with varying levels that still allows one to estimate the
subjective values of all main effects. Representation of profiles: profiles of residential
situations were represented by verbal descriptions. Residents read the descriptions from
written cards. Number of attributes: as many attributes as practically feasible were used
in the experiment. For this purpose, the 'Hierarchical Information Integration (HII)
method' by Louviere (1984) is used (see 'Relevant attributes', below). Presentation of
profiles: to present the profiles the 'full-profile' method was used. Respondents were
presented with profiles in which all value relevant attributes were used to represent the
object. Preference measure: respondents evaluated the residential profiles according to
their relative attractiveness to live in. This was done by ranking the profiles from most to
least attractive.

Relevant attributes. The relevant residential attributes were derived from the
empirical model depicted in Figure 7.1. But, as can be noted from Figure 7.1 the model
contains a large number of end-level attributes. In an ideal situation one would create
residential profiles on the basis of all possibly relevant attributes (see Appendix B1).
One such profile would represent a residential situation in which the dwelling would be
described according to 21 attributes and the neighbourhood according to 57 attributes.
However, using only two levels per attribute, for dwellings only this would lead to more
than two million (2 ) possible profiles in a full factorial design; for neighbourhoods the21

number of possible combinations would be 2 ! Even if the number of profiles would be57

reasonable, by using a fractional factorial design the number of attributes a respondents
would have to consider at a time would be too high to be practical. By using a nested
approach, following the HII-method, a relatively large number of attributes may be used
in the experiment. Another, more utilitarian advantage is that with this method the
judgment task for respondents may be simplified.

In the HII-method lower-level attributes are assigned a priori into subgroups
(higher-level attributes). In turn these higher-level attributes are grouped together in still
higher-level attributes. This may continue until only one higher-level attribute is left.
Recall that this part of the procedure has been performed by the respondents in the
'MAU' study (Chapter 5) following the 'bottom-up' approach which resulted in the
empirical model. The attributes within each sub-group are used to design the profiles
that  represent their respective higher-level attribute. After the profiles for each higher-
level attribute have been judged by the respondents, relative weights for the attributes
in each sub-group may be estimated. By multiplying the relative weights throughout the
branches  of the value tree, relative weights for the end-level attributes may be
computed. For each sub-group on each level the relative weights are standardized to
s u m up to 1. For instance, following the empirical model serving as a value tree, the
attributes satisfaction with 'the rent/mortgage', 'the costs of electricity, heating, and
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For  a detailed discussion of the 'relative incidence' (I ) see Chapter 5, section 5.2.4 under Group2
r

membership.

water'; and 'the upkeep' are put together in the higher-level dwelling attribute 'costs'. On
the  basis of these three lower-level attributes, profiles for the dwelling attribute 'costs'
may be designed. This is also done for the other lower-level dwelling and
neighbourhood attributes (cf. Figure 7.1). This resulted in altogether twelve sets of
profiles: five sets to represent the higher-level attributes of the dwelling and seven sets
to  represent the higher-level attributes of the neighbourhood. In turn, the higher-level
attributes (i.e., costs, upkeep, etcetera) are grouped together following still higher-level
attributes, namely: satisfaction with the dwelling and with the neighbourhood (cf.
Figure 7.1). Again, for these still higher-level attributes sets of profiles were
cons tructed: one set to represent dwellings and one set to represent neighbourhoods.
Finally, in an ideal situation, satisfaction with the dwelling and with the neighbourhood
could be  used to design several profiles of residential situations varying in
environmental quality. However, for reasons of time-saving and convenience on behalf
of the respondents this last step was not performed.

In the end, respondents were presented with altogether fourteen sets of
profiles. By nesting the lower-level and higher-level attributes following the HII-method
the judgement task is split up in several smaller tasks. Although this results in more sets
of profiles that can be judged by the respondent, more attributes can be considered and
yet the judgement tasks are less complicated.
 To p resent the profiles, the 'full-profile' method was used. The maximum
number of attributes that should be used in the profiles is about six. More attributes in a
profile may lead to information overload on behalf of the respondent. As can be noted
from Figure 7.1 some of the higher-level neighbourhood attributes contained more than
six end-level attributes. To reduce the number of end-level attributes the value-tree was
checked for redundant end-level attributes. Where possible this was done by using the
'relative incidence' (I) introduced in Chapter 5. In short  the Ir r

2

was used as a measure of similarity between attributes; I  scores may range from 0 to 1.r

Attributes with a high I are very similar, that is: they are alike or refer to the same aspectr

of the  res idential situation. In this case redundancy is defined as similarity with the I r

serving as cut-off point. By increasing the value of the cut-off point smaller groups of
similar a t tributes are formed. From these smaller groups attributes are selected on the
basis of their previously estimated relative weight. For instance, take the attributes
underlying 'environmental hygiene' (see Figure 7.1). By increasing the lower level of the
I to .80 two groups of clusters emerged which could be roughly labelled 'malodour' andr

'pollution'. This would lead to two groups of attributes with which the residential
characteristic 'environmental hygiene' could be described in a profile. By further
increasing the Ir, in this case to .83, a third group emerged, namely attributes that could
be labelled as 'litter'. Further increasing the lower limit of the I did not result inr

interpretable subgroups. It was concluded that 'environmental hygiene' could be best
represented by three subgroups: malodour, pollution, and litter. Next, from each
subgroup end-level attributes were selected to represent the higher-level attribute in the
profiles. Attributes were selected on the basis of their relative weight (see Chapter 5:
Table 5 .10 ). Attributes with the highest relative weight were selected. In this case:
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An exception is made for dwellings and neighbourhoods. Dwellings were described using all five3

higher-level dwelling attributes, neighbourhoods were described using all seven higher-level neighbourhood
attributes.

Figure 7.2 Pruned value tree of residential characteristics. 

malodour (general), litter by garbage or waste and soil pollution. Basically, this was the
procedure for the selection of all attributes used in the profiles for neighbourhood and
dwelling characteristics. In this procedure a trade-off is made between redundancy (high
inter-attribute I), the number of attributes used in the profiles (maximum of four) andr

3

representativity of the attributes (relative weight). 

The resulting 'value tree' is depicted in Figure 7.2. It is a pruned version of the
empirical model of environmental quality (see Figure 7.1). From Figure 7.2 it can be
noted that for the dwelling profiles five attributes are used and for the neighbourhood
profiles seven attributes, resulting in two sets of profiles. The procedure for selecting
the  end-level attributes resulted in two end-level attributes for the dwelling
characteristic 'upkeep'. Three end-level attributes were used for the higher-level attribute
'costs'. The characteristics labelled 'size/facilities', 'outdoor facilities' and 'indoor climate'
were described by four end-level attributes each. For the higher-level neighbourhood
attributes the results were as follows: three end-level attributes each for the attributes
'social ties' and 'environmental hygiene' and four end-level attributes each for the
at tributes 'noise', 'safety/detoriation', 'neighbourhood facilities', 'accessibility', and
'buildings/space'. Altogether the relative weight of 55 residential characteristics divided
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An exception is the number of profiles for the dwelling attribute 'upkeep'. 'Upkeep' was represented by4

only two end-level attributes. Each defined at two levels, the total number of possible profiles for 'upkeep' is only 4
(2 ).2

 Costs: 'Dwelling costs are high'
'Dwelling costs are low'

 Upkeep: 'The dwelling's upkeep is poor'
 'The dwelling's upkeep is excellent'
 Size/Facilities: 'This dwelling is small with poor facilities'

'This dwelling is sizeable with good facilities'
 Indoor climate: 'The indoor climate is bad'

'The indoor climate is excellent'
 Outdoor Facilities: 'The facilities around the dwelling are inferior'

'The facilities around the dwelling are fine'
(Translated from Dutch)

over 14 sets of profiles were estimated indirectly in the judgement tasks.
Attribute levels. Attributes were represented qualitatively at two levels. For

instance, dwelling costs was not represented in monetary units, but in terms of 'high' or
'low'. In this way it is more likely that the full range of 'subjective values' is captured for
each respondent. Due to differences in financial status, a given rent or mortgage may be
high for one respondent and low for another. By presenting subjective rather than
absolute monetary values this problem is avoided. Furthermore, for some of the
attributes used in the profiles an objective scale is simply not available.

Designing profiles. Now that the structure of the judgement problem is
established and the attributes and their levels are defined, profiles can be designed. This
was done with the SPSS-module 'Conjoint analysis' containing three sub-modules:
'Orthoplan', 'Plancard', and 'Conjoint' (Norusis, 1992). To design the profiles 'Orthoplan'
and 'Plancard' were used.

A s  stated before only the main effects of the residential attributes were
studied.  For this purpose a fractional factorial design will satisfy. For example, for the
seven neighbourhood attributes each defined at two levels 128 (2) different7

combinations or profiles are possible. However, only eight profiles are sufficient to
a s se ss the relative weights of these seven attributes (main effects). Where possible,
eight was the number of profiles used in each of the fourteen sets . In addition, so-called4

'hold-out' profiles were used. These are profiles which were evaluated by the
respondents but were not used to calculate relative weights. Instead they were used as
a check on the reliability of the estimated weights. The estimated weights were used to
predict the rank-position of the holdout cards. Correlations were computed between the
observed and predicted rank orders for these profiles. Hold-out profiles are additional
profiles to the ones already designed in the orthogonal array. Therefore, for those sets
of profiles containing three or fewer attributes no 'hold-out' profiles could be designed
because  for sets of profiles with three (or fewer) attributes with two levels each, only
eight (or fewer) different profiles can be constructed. To sets of profiles containing four
or more attributes, one holdout profile was added.

Next, for each level of all the attributes full-profile descriptions were made. For
each attribute one description was stated negatively, the other positively, representing
the  two levels. Below, as an example, the level descriptions of the five dwelling
attributes are given:

These descriptions were combined according to the orthogonal array for



133Conjoint analysis

Note that the profiles using three or fewer attributes each defined at two levels resulted in full factorial5

designs. 

dwelling profiles. The 'orthogonal array' is represented in Appendix C1. The (+) and (-)
s igns  represent the two levels of the attribute, one favourable object value and one
unfavourable value. Next the actual profiles were generated. In Appendix C2 the set of
full-profile dwelling profiles is given. The dwelling profile designated I is the hold-out
profile. The procedure led to fourteen sets of profiles with a maximum number of nine
and a minimum number of four profiles per set. The set of profiles for the dwelling
attribute 'upkeep' contained four profiles, the sets of profiles for the dwelling attribute
'costs '  and the neighbourhood attributes 'social ties' and 'environmental hygiene'
contained each eight profiles. The remaining ten sets all contained nine profiles, that is5

eight profiles from the orthogonal set and one holdout profile.
Data collection procedure. In a face-to-face interview session, the respondents

were presented with the fourteen sets of profiles, one set at a time. Respondents started
with the set of profiles for dwellings in general (see Appendix C2). This was followed by
the five sets of profiles for the respective dwelling attributes. Next the set of profiles for
neighbourhoods in general were presented. After this was done the seven sets of
profiles for the neighbourhood attributes were presented, again one set at a time.
Respondents rank-ordered the profiles from most preferred (1) to least preferred (4, 8, or
9). Before respondents started with each set they were given an instruction. An example
of the instruction for the judgement task of dwellings in general is given below:

'In a few moments I will show you a number of descriptions of dwellings, so- called profiles. They are
described on five characteristics. These characteristics are: dwelling costs, upkeep, size and facilities,
indoor climate, and facilities around the dwelling. Each characteristic is defined at two levels: a
favourable one and an unfavourable one. For instance, low costs versus high costs or good upkeep
versus poor upkeep. These levels of characteristics are combined, which resulted in the descriptions of
the dwellings A to I, displayed on this sheet (see appendix C2).

It is your task to judge these dwellings according to their attractiveness. That is, the dwelling which is
most  appeal ing to you, or in other words in which you would like to live most preferably, is the
dwelling you like most; the dwelling which is least appealing to you, or in other words in which you
would  not  want to live at all, is the dwelling you dislike most. The dwelling you like most is
designated rank number 1. The dwelling you dislike most is designated rank number 9. The other
dwellings are rank-ordered in between according to their attractiveness.

These are the nine dwellings A to I, described according to the five characteristics. First, I will explain
what is meant by each characteristic:
- costs : i.e., rent/mortgage, costs of maintenance; and 

  costs of water, electricity, and heating.
- upkeep : i.e., inside and outside the dwelling. 
- size and facilities : i.e., number of rooms, size of rooms, available

  facilities.
- indoor climate : i.e., malodour, noise, mould/vermin.
- outdoor facilities : i.e., garden, view, natural light, shops.

Please read all the profiles carefully. Some of them may seem equivalent. However, they are all
d i f ferent .  After reading the descriptions please rank-order them according to your preference'.
(Translated from Dutch)

For all sets of profiles the instructions were similar. Obviously, the attributes
and their explanation varied from set to set. Also, the number of profiles per set varied.
The number ranged from 4 to 9. An important additional instruction for the respondents
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was that attributes they thought of as important, but which were not used in the
profiles, should be treated as if they were identical for all the profiles in a given set.

7.2.3 The questionnaire
The questionnaire (see Appendix C3), which followed the 'CA' tasks, contained

two parts; one part about possibly relevant personal and household characteristics and
one part containing questions about the respondents' present residential situation. This
latter part of the questionnaire was based on the pruned empirical model of
environmental quality depicted in Figure 7.2. Contrary to the judgement tasks, where
respondents judged hypothetical dwelling and neighbourhood descriptions,
respondents now evaluated their present residential situation on to the attributes of the
pruned empirical model of environmental quality.

Personal characteristics. The personal and household characteristics studied
were: age (year of birth), gender, profession (open-ended question), educational level
(level range: 1 - 7; first grade - academic grade), net family income (level range: 1 - 8; less
than  Dfl 1,500 - more than Dfl 5,500 monthly), homeownership (tenant versus owner),
and length of residence in the present neighbourhood. Educational level and net family
income served as indicators of the individual socio-economic status index (I-SES). The
sum of these two indicators yielded the I-SES with a possible range from 2 to 15, lower
scores indicating lower SES.

Household characteristics studied were: total number of household members
and number of livingrooms and bedrooms in the present dwelling. Total number of
household members and number of rooms (livingrooms and bedrooms) were used to
calculate the occupation ratio of the dwelling, that is the number of persons per room
available. A lower figure indicates that there are more rooms per person.

Evaluation of the residential situation. All respondents evaluated their present
residential situation on the attributes of the pruned empirical hierarchical model. For the
evaluations a 5-point scale was used. 'Residential satisfaction' was evaluated directly
and indirectly. Directly it was evaluated by asking respondents to what extent they were
satisfied with their present residential situation (very unsatisfied - very satisfied).
Indirectly by asking to what extent they would regret to leave their present dwelling and
neighbourhood in case they had to move (not at all - very much). Satisfaction with the
neighbourhood and with the dwelling was evaluated directly by asking respondents to
what extent they were satisfied with them (very unsatisfied - very satisfied). The lower-
level neighbourhood and dwelling attributes were also evaluated directly by asking
respondents to what extent they were satisfied or annoyed by them (not at all - very).
For reasons of convenience all figures were rescaled so that higher figures indicate more
dissatisfaction or more annoyance; with a possible range from 1 to 5.

The questionnaire also contained two questions on task appreciation. The first
question asked respondents whether or not the CA-tasks were considered to be
difficult. The second question asked whether or not the CA-tasks were boring.

7.2.4 Data analysis
Data analysis was performed on three types of data: the personal and

household characteristics, the 'conjoint analysis' experimental data, that is: the ranking
data of the profiles, and, finally, the evaluations of the actual residential situation of the
residents on the attributes of the empirical model of environmental quality. The data
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were analyzed using the SPSS-PC+ 5.0.1 statistical package (Norusis, 1992). Due to
missing data not all tests have been performed with the same number of respondents.

Personal and household characteristics. Mean levels and/or distributions of
the personal and household characteristics were computed for all respondents, and for
each category of city (Groningen and Rotterdam), neighbourhood socio-economic
s ta tus (N-SES: low and high), sex (female and male), and age (18-39 years, 40-59 years,
and $ 60 years) separately.

Weight calculation of the residential attributes. Respondents evaluated the
s e t s  of profiles by rank-ordering them according to preference. These rankings served
as  input for the calculation of the relative weights of the residential attributes. Firstly,
so-called 'utilities' for each attribute level were estimated. Utilities indicate the influence
of each attribute level on the respondent's preference for a particular combination.
These  are estimated by the procedure 'Conjoint' of the 'conjoint analysis' module of
SPSS. This is done by repeated regression of the rankings on the attribute levels used in
the  profiles. Secondly, relative weights are calculated. Utilities are expressed on a
common scale, so attributes can be compared on the basis of the ranges of the utilities.
A common procedure for weight calculation is to take the utility range (highest-lowest)
of a particular attribute from a profile and to divide it by the sum of all utility ranges of
the  attributes in the profile (Hair Jr et al., 1992). This results in standardized relative
weights for each respondent. The standardized weights sum up to one. Appendix C4
contains  the output of the 'conjoint' procedure for one respondent for the set of
dwelling profiles. The sum of all utility ranges is 8.25. The utility range for, for example,
'upkeep' is 4.25. The relative weight for upkeep for this particular respondent then is
4.25/8.25 = 0.52. In this way, for all the higher-level and their respective lower-level
attributes relative weights were computed. End-level weights were computed at an
individual level, by multiplying the relative weight of the higher-level attributes with the
relative weights of their respective lower-level attributes.

Analyses of the evaluation of the present residential situation. The average
levels of (dis)satisfaction and annoyance by various neighbourhood characteristics
were computed. In addition, hierarchical regression analyses were conducted on these
data. These analyses revealed how well general, more abstract quality judgements (e.g.,
'environmental quality') may be post-dicted by lower-level, more specific judgements
(e.g., 'satisfaction with the dwelling' and 'satisfaction with the neighbourhood'). This is
referred to as the 'model fit'. The method of analysis used was a forced entry of all
independent variables at on time. As a measure of 'goodness of fit' the squared multiple
correlation coefficient (R) was used. An additive model was assumed with the F-statistic2

serving as test criterion.

7.3 Results
First the results of the analysis of data on the personal and household

characteristics are presented (section 7.3.1). The results of the weight estimation for
residential characteristics (conjoint analysis) are presented in section 7.3.2. The results
of the evaluation of the present residential situation and the 'model fit' of the empirical
model are given in section 7.3.3. 

7.3.1 Personal and household characteristics
In Table 7.2 the personal and household characteristics of the respondents are
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Table 7.2 Personal and household characteristics (mean +
(s.d.) and percentages) for all respondents. 

Demographic and house-
hold variables

All respondents
 (n=104)

age (yrs):
female (%):

I-SES:
owner (%):

length of residence (yrs):

46.8 (16.6)
59.6

8.1 (3.1)
33.7

17.1 (16.2)

total number of people:
number of rooms:

occupation ratio:

2.2 (1.2)
3.9 (1.5)
0.6 (0.2)

summarized. Results are shown for all respondents. For a more detailed description see
Appendix C5.
Age. The mean age of the respondents
was 46.8 years (s.d.: 16.6). Some
differences in mean age could be ob-
served between the categories of the
s u b ject design factors city, N-SES, and
sex, but these differences were not
statistically different.
Sex distribution. More females 
(59.6%) than males (41.4%) participated
in the  study. In all categories of the sub-
ject design factors city, N-SES, and age,
more females than males were present.
The observed differences in sex distribu-
tion across categories of these main factors were not statistically significant.
I-SES. The average individual socio-economic status index was 8.1 (s.d.: 3.1). 
Differences in mean I-SES index could be noted for city, sex and age, but these were not
significant. Not surprisingly, the difference in I-SES between the low-SES and the high-
SES neighbourhoods was statistically significant (mean I-SES: 7.2 and 8.8, respectively;
t-value: -2.55, p-value = .012).
Homeowner distribution. One third of the respondents were owner of their present
dwelling (33.7%). The homeowner distribution across city and sex categories showed
some differences but these were not statistically significant. The differences in home-
owner distribution across age categories were found to be statistically significant (P: 8.02

; p-value: < .02). Older homeowners (age $ 60 years) appeared to be underrepresented in(2)

the  research sample. The proportion of homeowners in the high-SES neighbourhoods
(48.3%) was larger than in the low-SES neighbourhoods (15.3%)(P: 12.6 ; p-value: < .001).2

(1)

Occupation rate. The mean occupation ratio was 0.6 (s.d.: 0.2). In Rotterdam the
occupat ion rate was found to be higher than in Groningen (mean occupation rate: 0.6
versus  0.5; F : 6.4; p-value < .02). On average, the Rotterdam respondents had fewer(1,103)

rooms available per occupant. The occupation ratio differed slightly between the
categories of the other factors, but these differences were not statistically significant.

7.3.2 Results of the Conjoint Analysis experiment 
In this section the results of the calculated weights of dwelling and

neighbourhood attributes on the basis of the preference rankings of the profiles are
presented. Relative attribute weights were estimated following the procedure discussed
above (section 7.2.4). Weights are presented for each higher-level attribute and their
respective lower-level attributes. By multiplying these two weights the end-level
weights for the lower-level attributes are calculated. Next, the reliability of the
respondents' judgements is presented. The reliability was estimated on the basis of the
hold-out profiles (see above). Furthermore the appreciation of the judgement tasks by
the  respondents is presented. Finally, the influence of the subject-design factors (i.e.,
city, sex, N-SES, and age) on the relative attribute weights is presented. 
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Table 7.3 Mean relative weights for the higher-level dwelling attributes, attributes within the higher-level
at t r ibutes and end-level weights. The numbers in front of the end-level attributes correspond to their number in
Appendix B1.

Higher-level 
attribute

Attr.
weight

End-level
attribute

Attr.
weight

end-level
weight
*10-2

D
w
e
l
l
i
n
g

size/
facilities

.18
5. # of rooms

20. spacious rooms
16. storage space

6. indoor facilities

.24

.30

.16

.31

4.3
5.4
2.9
5.6

facilities
outdoor

.15
4. view

13. natural light
3. facilities
11. garden

.24

.26

.23

.27

3.6
3.9
3.5
4.1

upkeep .23 9. indoor
8. outdoor

.54

.46
12.4
10.6

costs .17
1. rent/mortgage

12. upkeep
18. heating, water,

electricity

.36

.36

.28

6.1
6.1
4.8

indoor climate .26
21. noise by neighbours

17. mould/vermin
19. malodour

10. noise by appliances

.17

.40

.24

.19

4.4
10.4
6.2
4.9

Dwelling attributes. In Table 7.3 the relative weights of the dwelling attributes
and the relative weights of end-level attributes within a higher-level attribute are
presented. In the rightmost panel of the table the end-level weights are given. All
weights are mean values.

A s  can be noted from Table 7.3, the most important dwelling attribute is the
'indoor climate' followed by 'upkeep' of the dwelling. 'Outdoor facilities' appeared to be a
relatively less important dwelling attribute.

Within the higher-level attribute 'size/facilities', the attributes 'spacious rooms'
and 'indoor facilities' seemed to be important attributes. The four 'outdoor facilities'
a t tributes appeared to be equally important. The same was the case for the two
attributes labelled 'upkeep'. Most important 'costs' attributes were 'rent/mortgage' and
'costs of upkeep'. Of the attributes underlying 'indoor climate', the presence of
'mould/vermin' and 'indoor malodour' appeared to be important.

On the  basis of the end-level weights the five most important dwelling
attributes are: indoor upkeep (12.4*10 ), outdoor upkeep (10.6*10 ), presence of-2 -2

mould/vermin (10.4*10 ), indoor malodour (6.2*10 ) and the 'costs' attributes-2 -2

'rent/mortgage' and 'cost of upkeep' (both: 6.1*10 ).-2

The end-level weights for dwelling attributes obtained in the conjoint analysis
experiment were compared with the ones obtained in the 'MAU' analysis (see Chapter 5)
by computing the strength of their relationship (r). The correlation appeared to be low (r :P P(21)

.31; p-value = .17). This will be discussed below.
Neighbourhood attributes. In Table 7.4 the relative weights of the

neighbourhood attributes and the relative weights of the end-level attributes within a
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Table 7.4 Mean weights for the higher-level neighbourhood attributes, attributes within the higher- level attributes,
and end-level weights. The numbers in front of the end-level attributes correspond to their number in Appendix
B1.

Higher-level
 attribute 

Att. weight End-level
attribute

Att.
weight

final weight
(10 )-2

N
e
i
g
h
b
o
u
r
h
o
o
d

environmental
hygiene

.12
37. garbage/waste (litter)

16. soil pollution
malodour

.31

.41

.28

3.7
4.9
3.4

noise .15
12. neighbours

28. traffic
17. industrial activity

18. nightlife

.30

.18

.35

.18

4.5
2.7
5.3
2.7

safety/
detoriation

.25
45. burglary

40. vandalism
44. abandoned buildings

42. traffic

.36

.24

.22

.19

9.0
6.0
5.5
4.8

facilities .11
35. shops
14. sports
3. greenery
50. walks

.37

.13

.32

.19

4.1
1.4
3.5
2.1

accessibility .13
21. loc. centre

2. public transportation
29. parking space

8. upkeep

.25

.25

.22

.28

3.3
3.3
2.9
3.6

social ties .16
54. neighbours

30. neighbourhood
36. unfamiliar faces

.48

.35

.17

7.7
5.6
2.7

buildings/
space

.09
53. dense developments
11. unaesthetic buildings

46. orderliness
31. busy streets

.27

.30

.18

.26

2.4
2.7
1.6
2.3

higher-level attribute are presented. In the rightmost panel of the table the end-level
weights are given. Again, all weights are mean values.

From Table 7.4 it can be seen that the neighbourhood attribute
'safety/detoriation' is the most important one. At a distance it is followed by the
attributes 'social ties' and 'noise'. The attribute 'building/space' seems to be relatively
unimportant. The remaining attributes appeared to be equally important.

Of the three attributes that determine 'environmental hygiene', 'soil pollution'
seems to  be the most important attribute. Of the 'noise' attributes, 'noise by industrial
activity' and 'noise by neighbours' were considered most important. 'Burglary' is the
most important attribute of the neighbourhood attribute 'safety/detoriation'. Of the
neighbourhood facilities, 'shops' and the presence of 'greenery' appeared to be the most
important attributes. The attributes captured by the neighbourhood attribute
'accessibility' seemed to be equally important. The attribute 'social ties with neighbours'
is  the most important attribute of the neighbourhood attribute 'social ties'. Of the
attributes underlying 'buildings/space' the aesthetic appearance of buildings appeared
to be the most important attribute.

The ten most important neighbourhood attributes on the basis of the end-level
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Table 7.5 Results of the multivariate analysis of variance of main and first-order interaction effects of the subject-
design factors for dwelling and neighbourhood attribute weight vectors.

Dwelling attributes Neighbourhood attributes
Main effects F-value p-value Main effects F-value p-value

City
N-SES

Sex
Age

1.012
1.076
1.411
1.139

.471

.400

.144

.284

City
N-SES

Sex
Age

 .593
 .788
1.305
 .964

.673

.697

.201

.351
1st-order interaction

effects
F-value p-value 1st-order interaction

effects
F-value p-value

City by N-SES
City by Sex
City by Age

N-SES by Sex
N-SES by Age  Age

by Sex

 .807
 .769
1.181
1.435
 .934
 .750

.720

.764

.235

.133

.600

.874

City by N-SES
City by Sex
City by Age

N-SES by Sex
N-SES by Age  Age

by Sex

 .284
1.264
 .926
 .529
1.498
1.054

.453

.674

.367

.463

.432

.635

weights are: burglary (9.0*10 ), social ties with neighbours (7.7*10 ), vandalism (6.0*10 ),-2 -2 -2

social ties in the neighbourhood (5.6*10 ), the presence of abandoned buildings (5.5*10 ),-2 -2

noise by industrial activity (5.3*10 ) soil pollution (4.9 * 10 ), safety risks by traffic (4.8 *-2 -2

10), noise by neighbours (4.5*10 ), and, finally, the presence of shops (4.1*10 ).-2 -2 -2

The correspondence between the results of the conjoint analysis presented
here and those of the 'MAU' analysis (see Chapter 5) for the relative importance of
neighbourhood attributes appeared to be reasonably strong (r : .64; p-value < .001).P(57)

Reliability. Recall that most of the sets contained a so-called hold-out profile.
These  profiles were judged by the respondents but were not used in the analyses to
estimate the relative attribute weights. On the basis of the calculated weights their rank
position was predicted. The observed ranking and the predicted ranking were compared.
It appeared that the mean correlation coefficient between the observed and predicted
rank posi tions for the ten sets of profiles containing a hold-out profile was very high
(mean correlation (s.d.): .97 (.02)). This indicates that the rankings of the profiles
provided by the respondents were reliable.

Task appreciation. Respondents were asked two questions with respect to task
appreciation: whether or not they found the judgement tasks difficult and whether or not
they were bored by performing the tasks.

Of the 104 respondents, 55 (52.9%) considered the tasks to be difficult. Twenty
(19.2%) of the 104 respondents indicated to be bored by the tasks. Most of these
respondents, namely 19 of them, also considered the tasks to be difficult.

On the basis of these results it may be concluded that the procedure used in
the present conjoint analysis experiment is acceptable. The tasks as presented in the
interview were not too difficult but also not too easy. Furthermore a large majority of the
respondents was not bored by performing the tasks.

Subject-design factors. The effect of the four subject-design factors city, N-
SES, gender, and age on attribute weight magnitude was assessed by means of multi-
variate analysis of variance (MANOVA). In Table 7.5 the results for the four subject-
design factors and first-order interaction effects on both dwelling and neighbourhood
attribute weight vectors are presented. The analyses revealed that none of the effects
studied were statistically significant.
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Table 7.6 Mean scores + (s.d.) of the respondents' evaluations of their present dwelling on the higher-level
attributes (bold) and their respective lower-level attributes (plain).

Dwelling mean (s.d.) Size/Facilities mean (s.d.)

Size/Facilities
Outdoor facilities

Upkeep
Costs

Indoor climate

2.0 (0.8)
1.9 (0.9)
2.4 (1.1)
2.2 (1.1)
2.2 (1.1)

number of rooms
spacious rooms
storage space

indoor facilities

1.9 (1.0)
2.1 (1.0)
2.5 (1.2)
2.2 (1.0)

Outdoor Facilities mean (s.d.) Upkeep mean (s.d.)

view
natural light

facilities in n'hood
garden

2.3 (1.1)
2.0 (0.9)
1.9 (0.9)
2.6 (1.3)

indoor upkeep 
outdoor upkeep 

2.3 (1.1)
2.5 (1.1)

Costs mean (s.d.) Indoor climate mean (s.d.)

rent/mortgage
upkeep

heating, water, and electricity

2.4 (1.2)
2.4 (0.8)
2.6 (0.9)

noise by neighbours
mould/vermin

indoor malodour
noise by appliances 

2.3 (1.2)
1.8 (1.1)
1.6 (1.0)
2.3 (1.2)

7.3.3 Evaluation of present residential situation
Respondents evaluated their present residential situation on the various

residential attributes in the pruned value-tree depicted in Figure 7.2. All responses were
elicited on a five-point scale. Recall that all scores were rescaled so that higher scores
indicate more dissatisfaction or more annoyance, with a range from 1 to 5. The results of
the evaluation of the residential situation are given below. In addition the evaluations of
the  residential characteristics were used to assess the 'model fit' by means of several
multiple regression analyses.

Evaluation of present residential situation. Respondents were asked to
evaluate their present residential situation in general using two questions. Firstly, they
were asked to what extent they were satisfied with their present residential situation.
The overall mean score was 2.0 (s.d.: 0.8). Secondly, respondents were asked how much
they would regret to move from their present residential situation if they had to. The
mean score was 2.7 (s.d.: 1.4), which is identical to the mean scores obtained in the
'HMR' study and the 'MAU' study (see Chapter 4 and Chapter 5). The scores on both
questions correlated moderately (r  .37; p-value < .001). This is an interesting observationP(104)

which is addressed at greater length in Chapter 8. As was the case in the previous two
studies, the 'HMR' and the 'MAU' study, 'regret to move' is used as an operationalization
of 'environmental quality'. The scores of this item were used to assess the 'model fit' (see
below).  

Evaluation of the dwelling. Altogether the respondents evaluated their present
dwelling on 22 attributes. First of all respondents evaluated their dwelling in general.
The average dissatisfaction score was 1.9 (s.d.: 0.7 ). Respondents in the present study
appeared to be somewhat more satisfied with their present dwelling than the
respondents in two previous studies (see Chapters 4 and 5). 

In Table 7.6 the mean scores for the five dwelling attributes and their
respective attributes (total: 17) are presented. From Table 7.6 it can be noted, once
again, that residents were most dissatisfied with the level of upkeep of their present
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Table 7.7 Mean scores + (s.d.) of the respondents' evaluations of their present neighbourhood on the higher-level
attributes (bold) and their respective lower-level attributes (plain).

Neighbourhood Mean (s.d.) Environmental hygiene Mean (s.d.)

Environmental hygiene
Noise

Safety/Detoriation
Facilities

Accessibility
Social ties

Buildings/Space

2.6 (1.0)
2.3 (1.1)
3.0 (1.1)
2.2 (0.9)
2.2 (0.9)
2.4 (0.9)
2.4 (0.9)

litter
soil pollution

malodour

2.8 (1.2)
1.4 (0.7)
1.9 (1.0)

Noise Mean (s.d.) Safety/Detoriation Mean (s.d.)

neighbours
traffic

industrial activity
nightlife

2.2 (1.1)
2.1 (1.1)
1.3 (0.8)
1.5 (0.9)

burglary/theft
vandalism

abandoned buildings
traffic

3.1 (1.0)
2.7 (1.0)
1.8 (1.0)
2.8 (1.0)

Facilities Mean (s.d.) Accessibility Mean (s.d.)

shops
sports

greenery
walks

2.3 (1.1)
2.6 (1.1)
2.2 (1.1)
2.1 (1.1)

location city centre
public transportation

parking space
upkeep

2.2  (1.0)
2.1  (1.0)
2.3  (1.0)
2.6  (0.9)

Social ties Mean (s.d.) Buildings/Space Mean (s.d.)

neighbours 
neighbourhood 
unfamiliar faces 

2.2 (1.0)
2.5 (1.0)
2.1 (1.2)

dense developments 
unaesthetic buildings

orderliness
busy streets

2.1 (1.2)
2.1 (1.1)
2.5 (1.0)
1.8 (0.9)

dwelling and with the dwelling costs. In addition, the indoor climate of the  present
dwelling resulted in relatively high amounts of dissatisfaction. It appeared that residents
were most dissatisfied with the level of the outdoor upkeep of their dwelling. The costs
of heating, water, and electricity in particular appeared to be the most dissatisfying
'costs' attribute. Noise by appliances and noise by neighbours appeared to be the most
annoying attributes underlying the indoor climate. Other dissatisfying attributes were
the lack of storage space and the (lack of a) garden.

Evaluation of the neighbourhood. The present neighbourhood was evaluated
on  33 attributes. Again, first the evaluation of the neighbourhood in general is given.
The respondents' mean evaluation of the present neighbourhood was 2.2 (s.d.: 0.8).
Residents in the present study appeared to be equally satisfied with their present
neighbourhood as the respondents in the two previous studies (see Chapters 4 and 5).

In Table 7.7 the mean scores for the seven neighbourhood characteristics and
their respective attributes (total: 26) can be found.

Respondents appeared to be most annoyed by safety risks in and detoriation
of the neighbourhood. Respondents were especially worried about burglaries and thefts
in their neighbourhood, followed by safety risks of traffic. Vandalism in the
neighbourhood also appeared to be an annoying attribute of the neighbourhood. The
environmental hygiene of the neighbourhood resulted in relatively high levels of
d issa tisfaction. Litter appeared to be the most annoying neighbourhood attribute
underlying environmental hygiene. Finally, the respondents' dissatisfaction with social
ties and buildings/space in the neighbourhood was relatively high. To be more specific



environmental
hygiene

noise safety/
detoriation

facilities accessibility social
 ties

buildings/
space

 outdoor
facilities

costs upkeep 

DwellingNeighbourhood

Residential Satisfaction

2

2

2R : .39

R : .22

R :.23

ß: .37 ß: .19

ß: .36 ß: .17 ns ß: .06 ns ß: .15 ns ß: .14 ns

ß: .18 ns ß: 0.0 ns ß: -.01 ns ß: .21 ß: .08 ns ß: .21 ß: .12 ns

 indoor
 climate

dwelling size/
  facilities
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Using the scores of 'satisfaction with the residential situation' instead of 'regret to move' as criterion6

improved the model fit from 22% to 29%, which is still low. The relative importance of the predictors,
satisfaction with the dwelling and the neighbourhood, appeared to be comparable (ß's: .32 and .35, respectively). 

Figure 7.3 Results of the regression analyses. R : proportion of explained variance, $: standardized regression2

coefficient, ns: not significant at alpha = .05.   

respondents were dissatisfied with the social contacts with the people in the
neighbourhood and the orderliness of the neighbourhood. Remarkably, respondents
revealed relatively low levels of dissatisfaction with noise in the neighbourhood. In the
previous two studies noise was found to be the most annoying neighbourhood
attribute.

Model fit. In this section the 'model fit' of the pruned empirical model of the
quality of the urban residential environment (Figure 7.2) is presented. 'Model fit' refers
to  the  extent to which the model captures the responses of the respondents on the
evaluation of their present residential situation. For this purpose several multiple
regression analyses were performed. Responses on higher-level attributes were
regressed on their respective lower-level attributes in order to assess the extent of the
model fit. The results are shown in Figure 7.3.

Of the  observed variance in 'residential satisfaction' only 22% could be
explained by the observed variance in 'satisfaction with the dwelling' and 'satisfaction
with the neighbourhood'. Inspection of the beta-coefficients revealed that the
contr ibution of 'satisfaction with the neighbourhood' is larger than the contribution of
'satisfaction with the dwelling'. This result is in contrast with the findings of the two6

previous studies (see Chapter 4 and 5). Both analyses revealed that 'satisfaction with
the  dwelling' was the most important predictor of residential satisfaction. It must be
noted however that 'satisfaction with the neighbours' was not used as a predictor in the
present analysis, which biases the comparison.
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Altogether the five dwelling attributes explained 39% of the observed variance
in 'satisfaction with the dwelling'. The seven neighbourhood attributes explained 23% of
the observed variance in residential satisfaction with the neighbourhood.

The relative importance of the dwelling and neighbourhood attributes, the
predictive power and relative contribution of their lower-level attributes are presented in
Table 7.8.
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Table 7.8 Predictive power (R ) and standardized regression coefficients (beta) of the residential higher-level and2

lower-level attributes.

Dwelling
 R : .39, F : 12.42

(5,95)

Beta
coefficient

Size/Facilities
R : .66, F : 47.72

(4,98)

Beta
coefficient

Size/Facilities
Outdoor facilities

Upkeep
Costs

Indoor climate

.36

.17

.15

.06

.14

number of rooms
spacious rooms
storage space

indoor facilities

.12

.40

.18

.35

Outdoor Facilities
R : .30, F : 8,32

(4,79)

Costs
R : .76, F : 102.12

(3,96)

Beta
coefficient

view
natural light

facilities in n'hood
garden

.34

.00

.15

.30

rent/mortgage
upkeep

heating,water,
and electricity

.82

.00

.11

Upkeep
R : .57, F : 67.62

(2,98)

Beta
coefficient

Indoor climate
R : .36, F : 14.12

(4,99)

Beta
coefficient

indoor upkeep 
outdoor upkeep 

.62

.20
noise neighbours
mould/vermin

indoor malodour
noise appliances 

.03

.47

.08

.19

Neighbourhood
R : .23, F : 4.02

(7,96)

Beta
coefficient

Environmental hygiene
R : .46, F : 27.82

(3,100)

Beta
coefficient

Environmental hygiene
Noise

Safety/Detoriation
Facilities

Accessibility
Social life

Buildings/Space

.18

.00

.01

.21

.08

.21

.12

litter
soil pollution

mal odour

.63

.13

.04

Noise
R : .46, F : 20.82

(4,98)

Beta
coefficient

Safety/Detoriation
R : .31, F : 11.32

(4,99)

Beta
coefficient

neighbours
traffic

industrial activity
nightlife

.21

.43

.03

.27

burglary/theft
vandalism

abandoned buildings
traffic

.43

.10

.06

.13

Facilities
R : .32, F : 11.82

(4,98)

Beta
coefficient

Accessibility
R : .41, F : 17.22

(4,99)

Beta
coefficient

shops
sports

greenery
walks

.40

.20

.24

.05

location city centre
public transportation

parking space
upkeep

.43

.21

.20

.17

Social ties
R : .54, F : 38.42

(3,100)

Beta
coefficient

Buildings/Space
R : .24, F : 7.62

(4,97)

Beta
coefficient

neighbours 
neighbourhood 
unfamiliar faces 

.15

.64

.06

dense developments
unaesthetic buildings

orderliness n'hood
busy streets

.32

.14

.21

.14



145Conjoint analysis

Of the  dwelling attributes only 'size and facilities' contributed significantly to
the  proportion of explained variance in 'satisfaction with the dwelling'. All other beta-
coefficients were non-significant. Of the neighbourhood attributes 'facilities' and 'social
ties' contributed significantly to the proportion of explained variance in 'satisfaction with
the  neighbourhood'. Inspection of the beta-coefficients of the end-level dwelling
attr ibutes revealed that the following attributes made a significant contribution to the
proport ion of explained variance in their respective higher-level attribute: spacious
rooms, storage space, and indoor facilities; the view from the 
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dwelling, the presence of a garden; indoor and outdoor upkeep; rent/mortgage and
costs of heating, water, and electricity; the presence of mould and vermin. Important
neighbourhood end-level attributes appeared to be: litter, noise by: neighbours, traffic,
and  nightlife; burglary/theft, the presence of facilities such as: shops, sports, and
greenery; accessibility: location of the neighbourhood with respect to the city's centre,
public transportation, and parking space; upkeep of the neighbourhood; dense
developments, and an orderliness neighbourhood. It should be noted that the relative
importance of some of the residential attributes according to the regression analyses
and the 'CA' analysis is quite different. For instance, according to the regression
analysis the neighbourhood attribute 'safety risks' is a relatively unimportant attribute
(cf. Figure 7.3), whereas the results of the 'CA' analysis indicate that 'safety risks' is the
most important neighbourhood attribute (cf. Table 7.3) These differences may be
caused by multicollinearity among the independent variables in the regression analysis.
This issue was discussed in Chapter 4 under Discusssion in more detail.

Model fit: adding personal and household characteristics. Of the personal and
household characteristics studied only age, homeownership and gender were found to
affect residential satisfaction and satisfaction with lower-level residential attributes. For
the following attributes, adding personal and household characteristics into the analysis
resulted in an increase in the proportion of explained variance: 'residential satisfaction'
(R  increased to .26), 'satisfaction with the neighbourhood' (R: .27), 'satisfaction with2 2

buildings/space in the neighbourhood' (R: .30), and 'satisfaction with the2

neighbourhood facilities' (R: .35). Age was found to be positively related to: residential2

sa tisfaction (r: .43), satisfaction with the neighbourhood (r: .32), satisfaction withP P

buildings/space (r: .31), and to satisfaction with the neighbourhood facilities (r: .47). InP P

general older people appeared to be more satisfied than younger people. Age was
negat ively related to the perceived safety risks in the neighbourhood (r : -.29). OlderP

people were more worried about their safety than younger people. Gender was also
found to  influence satisfaction with the neighbourhood. The averaged dissatisfaction
scores  for males and females indicated that men were less satisfied with their
neighbourhood than women, but the difference was not statistically significant.
Ownership of the dwelling was found to affect satisfaction with the buildings/space in
the neighbourhood and the outdoor dwelling facilities. Homeowners were more satisfied
with buildings/space in their neighbourhood than tenants (mean values: 2.0 and 2.5,
respectively; t-value: 2.98, p-value: .004). Also, homeowners appeared to be more
satisfied with the outdoor dwelling facilities than tenants, but the difference was not
statistically significant.

7.4 Discussion
In the present study a 'Conjoint Analysis' experiment was designed and

conducted among 104 respondents in two major Dutch cities. Furthermore these
respondents evaluated their present residential situation with respect to residential
satisfaction. The main goals of the study were:
- to  a s s e s s  the relative importance of the residential attributes in the empirical

model of urban residential quality, and
- to  compare the results of two methods of relative weight elicitation ('MAU'

analysis versus 'CA').
Two additional goals of the study were:
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Table 7.9 Overview of the most important higher-level dwelling and neighbourhood attributes and residential end-
level attributes.

Dwelling Neighbourhood

Higher-level
attributes

End-level attributes Higher-level
attributes

End-level attributes

-indoor climate
-level of upkeep 

-indoor upkeep
-outdoor upkeep
-mould/vermin
-rent/mortgage
-costs of upkeep

-safety/detoriation
-social ties
-noise

-burglary
-social ties with neighbours
-vandalism
-social ties in the
 neighbourhood
-abandoned buildings
-industrial activity (noise)
-soil pollution 
-traffic (safety risks)
-noise by neighbours
-shops

- to assess the extent of the 'model fit' of the empirical model of urban residential
quality, and 

- to  a s sess the influence of demographic characteristics (i.e., city, gender, SES,
and age) on attribute weight assignment in the conjoint analysis experiment. 

Important residential attributes. The 'Conjoint Analysis' experiment was
designed and conducted to assess the relative importance of the residential attributes in
the pruned version of the empirical model of urban residential quality (see Figure 7.2).
Respondents evaluated experimentally designed profiles of dwellings and
neighbourhoods and their respective attributes. The rankings of these profiles, divided
over 14 sets  of profiles, were used in the conjoint analysis to estimate the relative
weights of altogether 55 residential attributes. The results of the conjoint analysis
experiment revealed that the quality of the residential environment is affected by many
different attributes. In Table 7.9 the most important higher-level dwelling and
neighbourhood attributes and the most important residential attributes are presented.

A s  can be observed from Table 7.9, in most of the cases the important end-
level attributes are also reflected by the important higher-level residential attributes (cf.
Tables 7.3 and 7.4). Nevertheless, the above list with important residential attributes
must be handled with care. The relative weights of the residential attributes and the
attributes within the attributes were standardized and summed up to 1. Multiplication of
these two weights resulted in the end-level weight. Because the relative weights sum up
to  1, the number of attributes and, more important, the number of attributes within an
attribute affects the magnitude of relative weight. For instance the two attributes of the
dwelling attribute 'upkeep' appeared to be equally important. However compared to
at t ributes within other attributes, their weight is relatively high. Adding an attribute to
the  dwelling attribute 'upkeep' would probably have resulted in lower weights for the
'upkeep' attributes 'indoor upkeep' and 'outdoor upkeep', due to the standardization of
weights. Consequently their end-level weight would have been lower. So, the apparent
importance of these two attributes may be an experimental artifact. For a meaningful
interpretation of these results a safer starting point is the relative weights of the
residential higher-level attributes. These indicate that the important higher-level
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In view of the fact that the residential aspect 'upkeep' is an important higher-level dwelling aspect, it is7

reasonable to assume that the end-level attributes 'indoor upkeep' and 'outdoor upkeep' do represent relatively
important residential attributes.

residential attributes are: the indoor climate of the dwelling, the level of upkeep of the
dwelling; safety/detoriation in the neighbourhood, social ties in the neighbourhood, and7

noise in the neighbourhood. As was noted before most of the important residential end-
level attributes were captured by these attributes. In Chapter 8 the results with respect
to  relative importance of the relevant quality attributes obtained in all three studies
conducted among residents are compared.

Correspondence between different modelling approaches. The end-level
weights for dwelling and neighbourhood attributes obtained in the conjoint analysis
experiment were compared with the ones obtained in the 'MAU' analysis. Recall that in
these  two studies different modelling approaches were used. In the 'MAU' analysis a
cons tructive modelling approach was used whereas in the CA experiment a
reconstructive modelling approach was used. The strength of the relationship between
the results of both methods for the dwelling attributes appeared to be weak (correlation:
.31). The correspondence between the results of the conjoint analysis and the 'MAU'
analysis for the neighbourhood attributes appeared to be reasonably strong
(correlation: .64). The relatively low association found for the dwelling attributes may be
explained by the artificially high relative weights for some of the dwelling attributes, i.e.,
'upkeep'. This was already discussed above. Treating these attribute weights as 'outliers'
and discarding them from the analysis resulted in a somewhat stronger association (r :P(19)
.42). To avoid this problem, the number of attributes per level in a hierarchical conjoint
analysis  s h ould be the same in each profile. For instance, the higher-level dwelling
attr ibutes (i.e., costs, upkeep, etcetera) should all be represented by three or four
attributes, instead of varying numbers of attributes.

Secondly, the two pairs of weight vectors that were compared contained
different numbers of attributes. The weight vectors for dwelling and neighbourhoods
result ing from the 'MAU' analysis contained 21 and 57 attribute weights, respectively.
On the  o ther hand, the weight vectors for dwelling and neighbourhood attributes
obtained in the 'CA' analysis contained only 17 and 26 attribute weights, respectively.
Because the attribute weights are all mutually dependent, i.e., they all sum up to 1, the
at tr ibutes  left out in the conjoint analysis were considered to have a weight value of
zero. So, in the analysis 21 and 57 pairs of attribute weights, respectively, could be
compared without compromising the additivity constraint on both vectors of attribute
weights. However, if the attributes that were left out of the 'CA' analysis would also
have been evaluated it is very likely that their relative weight would not be equal to zero.
The above manipulation may have introduced some 'error-variance' in the 'CA' analysis
data  which may account for the relatively moderate correspondence between the two
modelling types. Comparing weight vectors with an equal numbers of attribute weights
may lead to a stronger relationship.

Finally, as may be clear now, constructive and reconstructive modelling are two
distinct modelling types. For instance, in constructive modelling the respondent
determines attribute weights by considering each attribute separately. In contrast, in
reconstructive modelling respondents only consider the value or preference of the
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overall object. Relative attribute weights are estimated indirectly only on the basis of
these  overall evaluations by the researcher. The obtained low to moderately strong
relationship may therefore be method-dependent. But before giving this issue any
further thought, first the methodological considerations should be dealt with in future
studies. 

The difference in strength of the relationship between the two dwelling weight
vectors  and the neighbourhood weight vectors may be explained as follows: firstly,
weight assessment of the neighbourhood attributes in the 'CA' experiment may be less
biased by the unbalanced number of attributes per profile across profiles than the
dwelling attribute weights. Only two of the seven neighbourhood profiles contained
three attributes, the remaining profiles contained four attributes. Whereas for the
dwelling profiles, one profile contained only two attributes and one contained three, the
remaining three profiles contained four attributes (see section 7.2.2: Relevant attributes).
Secondly, the possibly introduced 'error-variance' in the 'CA' data (see above) may have
been less for the neighbourhood weight vector than for the dwelling weight vector. The
neighbourhood attributes left out of the 'CA' experiment already had a relatively low
weight according to the 'MAU' analysis (cf. Table 5.10). The values of the dwelling
attributes left out of the 'CA' experiment were higher (cf. Table 5.5) So, this may have
affected the strength of the relationship to a lesser extent for the two neighbourhood
vectors than for the two dwelling weight vectors.

Altogether, it may be concluded that the convergence of the results of the two
modelling approaches is ambiguous. The correlation is low for dwelling attributes and
reasonably strong for neighbourhood attributes. Improving the design of the 'CA'
analysis by balancing the number of attributes across profiles and better attuning of the
two analysis methods to each other by using equal number of end-level attributes may
improve their correspondence.  

Evaluation of the present residential situation. The residents' present
residential situation was evaluated on the various attributes of the pruned empirical
model of urban residential quality (see Figure 7.2). Altogether residents evaluated their
present residential situation on 58 attributes. On average, respondents appeared to be
reasonably satisfied with their present residential situation. This also applies to their
sat isfact ion with the dwelling and the neighbourhood. In general the pattern of
sat isfact ion with the residential situation and satisfaction with the dwelling and the
neighbourhood is similar to the ones obtained in the studies presented in Chapters 4
and 5.

By means of multiple-regression analysis the extent to which lower-level
attributes post-dicted the observed variance in the higher-level attributes was assessed.
The results of the present study are similar to the ones obtained in the first two studies
(Chapter 4 and Chapter 5). First, the 'model fit' was found to be low. Only 22% of the
observed variance in residential satisfaction could be explained by 'satisfaction with the
dwelling' and 'satisfaction with the neighbourhood'. In turn the five dwelling attributes
accounted for 39% of the observed variance in 'satisfaction with the dwelling' whereas
the  seven neighbourhood attributes accounted for 23% of the observed variance in
'satisfaction with the neighbourhood. The proportion of explained variance in the
dwelling attributes ranged from 30% to 76%. For the neighbourhood attributes this
range was from 24% to 54%. Second, from top to bottom the predictive accuracy
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increases. The proportion of explained variance in the lower-level, less abstract
attributes is higher than in the higher-level, less concrete attributes. In Chapter 8
sugges tions to improve the model fit are presented. A final remark with respect to the
'model fit' is that, in general, the observed proportion of explained variance throughout
the  empirical model is found to be lower than observed variance throughout the
theoretical model (see Chapter 4 and Chapter 5). From this it may be concluded that
the predictive power of both models is low, but that the theoretical model (Figure 2.1)
appears to be slightly better for the prediction of perceived environmental quality. 

Entering personal and household characteristics in the analysis did result in an
increase of the proportion of explained variance in residential satisfaction. However the
proportion of explained variance remained relatively low (26%). Of the personal
characteristics studied only age, homeownership, and gender had a significant
contribution to the proportion of explained variance. In general, older people,
homeowners and women tended to be more satisfied with their present residential
situation than, respectively, younger people, tenants and men. The predictive power of
these three personal characteristics, however, remained low.

Subject-design factors. The influence of the four subject-design factors
region, sex, SES, and age on the residential attribute weights was assessed. This was
done  by means of MANOVA. The results of the analyses revealed no effect of the
subject-design factors studied on the magnitude of the weights of the residential
attributes. Again it is concluded that the demographic characteristics studied had no
detectable affect on the weight estimations for the residential attributes. Throughout the
three empirical studies conducted among residents, the influence of the personal and
household characteristics studied appeared to be small. The implications of these
findings for environmental policy are discussed at greater length in Chapter 8.



Chapter 8
Overview and discussion

8.1 Introduction
The focus  of the studies presented in this monograph was on the perceived

qual i ty of urban residential environments. This monograph is concluded with a
discuss ion of several issues that have been raised in the preceding theoretical and
empirical chapters. An overview of the research in this monograph is given in section
8.2. In section 8.3 the four research hypotheses presented in Chapter 2 are discussed in
light of  the results of the four empirical studies reported in Chapters 4 through 7. In
section 8.4 the implications of the research results for the three different perspectives on
environmental quality presented in Chapter 2 are discussed. The three perspectives
were the policy maker's perspective, the theoretical perspective, and the empirical
research perspective. 

8.2 Overview of Chapters 1 through 7
In Chapter 1 the subject of this monograph was introduced: the perceived

quality of the urban residential environment. It was concluded that assessment of the
quality of urban residential environments is important because of their growing
importance as the main habitat of people. Two types of methods for the assessment of
environmental quality were distinguished: methods based on measurement of exposure
levels of adverse conditions and methods based on the effects of exposure to adverse
conditions. In this monograph an effect-based perspective on environmental quality is
adopted. Relevant effect measures were residential satisfaction and annoyance.

In Chapter 2 the concept of environmental quality was discussed in light of
three different perspectives: the environmental policy maker's perspective, a cognitive-
psychological perspective, and an empirical research perspective. From the discussion
of the  policy maker's perspective several conclusions were drawn: (a) next to physical
a t t ributes, psycho-social attributes and attributes of the built environment are relevant
attr ibutes, (b) environmental quality may be seen as an hierarchical multi-attribute
concept, and (c) policy makers tend to take an expert-based and exposure-based
perspective on environmental quality, which is different from the view adopted in this
monograph. On the basis of cognitive-psychological considerations it was concluded
that it is worthwhile to study the effects of environmental attributes in relation to their
sources (e.g., noise: noise by traffic, noise by neighbours, noise by industrial activity).
The person-environment relationship is influenced by characteristics of the person, of
the environment, and characteristics evolving from the interaction between a person and
the  environment. Hence, different sources of the same environmental attribute may be
differently valued on the same characteristic. Finally, the overview of empirical research
on  residential satisfaction revealed (a) a list of possibly relevant quality attributes and
(b) a  number of personal characteristics that may possibly influence perceived
environmental quality (e.g., age, gender, socio-economic status (SES)). Altogether, this
led to the design of a theoretical model of perceived environmental quality (see Figure
2.1). This model served as a theoretical framework for the design of four empirical
studies. On the basis of the discussion of the above three perspectives and the general
research methodology (see below), four research hypotheses were formulated. These
hypotheses are presented and discussed in section 8.3.

In Chapter 3 the general research methodology was presented: the multi-
attr ibute evaluation of the perceived quality of urban residential environments. Multi-
attribute evaluation involves the following steps: (a) the inventorying and structuring of



152 Chapter 8

relevant attributes, (b) the evaluation of residential environments on the relevant
at t ributes, and (c) the assessment of the relative importance of each attribute with
respect to perceived environmental quality. Methods and techniques from behavioural
decision theory were used to develop three different research approaches: the
Hierarchical Multiple-Regression ('HMR') approach, the Multi-Attribute Utility ('MAU')
approach, and the Conjoint Analysis ('CA') approach. The most important
methodological difference between these approaches is the way in which the relative
importance of attributes is assessed. This may be done constructively (as in the 'MAU'
approach) or reconstructively (as in the 'HMR' and 'CA' approach).

In Chapter 4 environmental quality was analyzed following the 'HMR'
approach. By means of written questionnaires, on-site residents in the city of Rotterdam
were asked to evaluate their present residential situation on the various residential
attr ibutes in the theoretical model of environmental quality (Figure 4.1). Residents
provided both general satisfaction evaluations and evaluations on specific residential
attr ibutes. Regressing the general satisfaction evaluations on the specific evaluations
revealed a 'model fit', which appeared to be moderate (25%). Important attributes
appeared to be noise, crowding, litter, and the presence of neighbourhood facilities. The
effects of personal characteristics on perceived environmental quality appeared to be of
minor importance. Subjective evaluations varied across neighbourhoods. Some of the
observed differences among neighbourhoods in subjective quality judgments in the
present study corresponded closely with differences between neighbourhoods as
indicated by objective data from other studies.

In Chapter 5 environmental quality was evaluated following a 'MAU' approach.
In face-to-face interviews, residents were presented with a list of possibly relevant
attributes. They were then asked to select important residential attributes, to structure
these attributes according to their 'similarity', and finally to rank-order and rate these
attr ibutes according to their importance for environmental quality. From the residents'
responses several measures for attribute importance were obtained (relative frequencies
and standardized weights based on rankings and ratings), which appeared to correlate
highly. The individually obtained attribute structures were aggregated across residents,
which resulted in an empirical model of environmental quality. The resemblance between
the  theoretical and empirical model with respect to both structure and contents was
found to be fairly high. Important residential attributes appeared to be: noise by
neighbours, rent or mortgage of the dwelling, indoor- and outdoor facilities, spacious
rooms, crime-related attributes, social contacts, neighbourhood facilities, and upkeep of
the neighbourhood. Personal characteristics were not found to significantly influence
the relative importance of the residential attributes.

In Chapter 6 a study is described which was a replication of the previous
s tudy in as far as the research methodology ('MAU' approach) was concerned. In this
study, however, the respondents were so-called 'experts'. Experts were all municipal civil
se rvants  occupied in various fields (e.g., law enforcement, community health, social
security).  Their task or a part of their task was municipal policy advisement and/or
municipal management. The results showed a high degree of correspondence between
experts' and residents' evaluations of environmental quality. The similarities between the
environmental quality models of the two groups on the basis of the individual
structuring of attributes were striking. The relative importance of the residential
attributes as assessed by 'experts' and residents corresponded strongly.

Finally, in Chapter 7 the concept of environmental quality is examined
following a Conjoint Analysis ('CA') approach. This time, in face-to-face interviews,
residents were presented with descriptions of dwellings and neighbourhoods and some



153Overview & Discussion

of their underlying relevant attributes, so-called 'profiles'. The subjective values (levels)
of these attributes were prespecified, systematically varied, and combined by the
researcher using an experimental design, which allowed for determining afterwards their
relative importance. Residents only provided overall evaluations (preference rankings)
of the various descriptions. Relating these overall evaluations to the predetermined
values of the constituting residential attributes resulted in their relative importance.
Important residential attributes appeared to be: the indoor climate, the level of upkeep,
and size and facilities of the dwelling; safety/detoriation, social ties in the
neighbourhood, and noise. The relationship between the relative importance of the
dwelling and neighbourhood attributes obtained in the 'MAU' approach and in the 'CA'
approach was low to moderately strong. The extent of the model fit of the empirical
model  (Figure 5.1) was comparable to the one obtained by the theoretical model
(Figure 2.1).

8.3 Discussion of the research hypotheses
Based on the discussion of the three perspectives in Chapter 2 (the policy

maker's, the theoretical, and the empirical perspective) and the general research
methodology described in Chapter 3, four research hypotheses were formulated (see
section 2.6):
Hypothesis 1: 

The 'perceived quality of the urban residential environment' can be usefully
considered to be a hierarchical multi-attribute concept.

Hypothesis 2: 
Urban environmental quality does not only depend on physical environmental
attributes (e.g., noise, malodour, air pollution) but also on various other types
of environmental attributes, e.g., psycho-social attributes and attributes of the
built environment.

Hypothesis 3:
Experts' perceptions of environmental quality differ from residents' perceptions
of environmental quality with respect to relevant environmental attributes, the
cognitive representation of the concept, and the relative importance of
attributes of environment quality.

Hypothesis 4:
Behavioral decision theory provides a fruitful methodological framework for
modelling the perceived quality of the urban residential environment. Applying
different decision-theoretical methods and techniques to study the concept of
environmental quality will lead to comparable results. These results may be
used for the development of a tool that is capable of assessing perceived
environmental quality.

In the following sections each of the research hypotheses is discussed in light
of the  results of the research presented in this monograph. The implications of the
results of the four empirical studies for environmental policy, theory and (future)
empirical research are presented in section 8.4. 

Hypothesis 1: The 'perceived quality of the urban residential environment' can be
usefully considered to be a hierarchical multi-attribute concept.

The first relevant issue with respect to the multi-attribute nature of perceived
environmental quality was: what attributes are possibly relevant with respect to



154 Chapter 8

perceived environmental quality? In the 'HMR' study (Chapter 4) relevant residential
at t r ibutes  were inventoried by the researcher on the basis of a literature study. By
means of a questionnaire, residents were asked to name additional attributes, not
mentioned in the questionnaire. This resulted in only a few additional attributes. From
this  s t udy it was concluded that the attributes represented in the theoretical model of
environmental quality were a fairly good account of the relevant attributes. In the 'MAU'
study, (Chapter 5) respondents started by naming all relevant environmental attributes.
This time respondents stated more additional attributes, that is, attributes not already on
the list (Appendix B1), for instance, insulation of the dwelling or variety in residents and
dwellings in the neighbourhood. However, a majority of the respondents acknowledged
that the list of residential attributes they were presented with was a good account of the
relevant attributes. This led to the conclusion that almost all relevant residential quality
attributes had been considered for evaluating environmental quality (see Appendix B1).
Thus it may be concluded that environmental quality truly is a multi-attribute concept.
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Figure 8.1 The empirical model of urban residential quality.

The second issue relevant to the first research hypothesis is the residents'
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Table 8.1 Overview of the most important quality aspects of dwellings and neighbourhoods
according to three different assessment methods.

Dwelling attributes

HMR MAU** CA

size
facilities
upkeep
costs

-noise by neighbours
-rent or mortgage
-indoor facilities
-spacious rooms
-outdoor facilities

-indoor upkeep
-outdoor upkeep
-mould/vermin
-malodour
-cost of upkeep

Neighbourhood attributes

HMR* MAU** CA

facilities
 -greenery
 -schools
 -illumination
crowding
 -busy streets
 -unfamiliar faces
 -number of people
noise
 -cars/mopeds
 -neighbours
 -buses etc.
litter
 -garbage
 -demolition
 -unaesthetic buildings

-burglary
-vandalism
-junkies
-hold-ups
-social ties in neighbourhood
-greenery
-noise by neighbours
-abandoned buildings
-public transportation
-upkeep

-burglary
-social ties with neighbours
-vandalism
-social ties in neighbourhood
-abandoned buildings
-noise by industrial activity
-soil pollution
-safety risks by traffic
-noise by neighbours
-shops

Note *: Recall, from Chapter 4, that the importance weights of attributes obtained in the 'HMR' study can only
be compared between attributes belonging to one and the same higher-level neighbourhood aspect. The list of
most important neighbourhood attributes therefore is nested. Firstly, the most important higher-level
neighbourhood attributes are presented, secondly, the most important attributes within a higher-level attributes
are rank-ordered. 
Note **: Presentation of most important residential attributes is based on the study conducted among residents
(see Chapter 5).

cognitive representation of the concept of environmental quality. In the 'MAU' study
(Chapter 5) residents were asked to construct the concept of environmental quality from
underlying relevant attributes. Aggregated across residents, these individual 'models'
resulted in the empirical model of environmental quality depicted in Figure 8.1 (same as
in Figure 5.1). Although some differences could be observed, it was concluded that the
correspondence between the empirical model (based on the responses of the residents)
and the theoretical model (developed by the researcher) was reasonably high. The
above indicates that perceived environmental quality may best be seen as a
hierarchical multi-attribute concept. The resulting empirical model is an accurate and
adequate way of representing residents' cognitive representation of environmental
quality.

The final issue to be addressed in this section is the relative importance of the
residential quality attributes. In three studies, residents were asked to evaluate the
relative importance (weight) of various residential attributes. In the 'HMR' study weights
were defined as the relative contribution of the evaluations of residential attributes to
the observed variance in higher-level attributes. The relative contribution was given by
the  s t andardized regression coefficient (beta). In the 'MAU' study residents evaluated
relative importance directly by rating the residential attributes with respect to
importance for environmental quality. This was done irrespective of the present
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residential situation. In the 'CA' study overall evaluations of different experimentally
designed profiles of residential situations were used to assess the relative importance of
residential attributes. In Table 8.1 an overview of the most important dwelling and
neighbourhood attributes according to the three different assessments methods is given
(cf. Chapter 4, section 4.4, and Tables 5.14 and 7.8). Attributes are presented in
descending order of weight magnitude.

One conclusion that may be drawn from Table 8.1 in light of the first
hypothesis is that perceived environmental quality is determined by various different
residential attributes. In general, important dwelling attributes are costs (costs of
upkeep, rent or mortgage), upkeep (indoor and outdoor), facilities (indoor, outdoor),
indoor climate (noise, presence of mould/vermin), and size (spacious rooms). Relevant
neighbourhood attributes are as diverse as facilities (e.g., schools, greenery,
illumination at night, public transportation, shops), (social) safety risks (e.g., burglary, 
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vandalism, junkies, hold-ups, traffic), social ties in the neighbourhood, environmental
pollution (e.g., noise, soil pollution), aesthetics/littering (garbage, demolition,
unaesthetic and abandoned buildings, upkeep), and crowding (e.g., number of people in
the neighbourhood, busy streets).

In Chapter 3 it was concluded that none of the three different approaches was
best or worst on all the steps of a multi-attribute evaluation (see section 3.5). Based on
that  conclusion, the above overview of important attributes may be seen as a general
result according to the three research approaches (the 'HMR', the 'MAU', and the 'CA'
approach). However, in the empirical chapters several shortcomings with respect to the
three different research approaches have been discussed. The weight estimation of the
residential attributes constituted a particular problem. In the 'HMR' approach weight
estimation was possibly troubled by multicollinearity between the independent variables
in a multiple regression analysis (see section 4.4, under Fitting the model). Attribute
weights assessed in the 'CA' approach were somewhat biased due to the design of some
of the residential profiles used in the 'CA' experiment. Due to the differing number of
attributes in some profiles, some of the attribute weights obtained may have been
overestimated (see section 7.4, under Correspondence). Attribute weight estimation
according to the 'MAU' approach was also not without trouble because of the
a s s umption that, at an individual level, attributes evaluated as unimportant
consequently received a relative weight of zero. However, as discussed before this
probably did not influence the magnitude of the attribute weights to a large extent. On
the basis of these considerations it is concluded that of the three multi-attribute
evaluation procedures, the results of the MAU-approach appear to be the most proper
ones.

Finally, safety-related attributes are considered to be relatively important
attributes according to both the results of the 'MAU' and the 'CA' approach (middle- and
rightmost panel in Table 8.1) but not according to the results of the 'HMR' approach
(leftmost panel in Table 8.1), which is remarkable. The aforementioned 'multicollinearity'
between independent variables may explain the absence of safety risks-related attributes
in the list of important attributes according to the 'HMR' approach.

Conclusion on hypothesis 1. Altogether, it may be concluded that
environmental quality may best be seen as a hierarchical multi-attribute concept. It is
influenced by various different types of residential attributes. Also, these residential
attributes may best be structured in a hierarchical way. The perceived quality of
dwellings is determined by attributes pertaining to costs, indoor climate, size and
facilities of the dwelling. The perceived quality of neighbourhoods is determined by
neighbourhood attributes as various as safety-related attributes, facilities in the
neighbourhood, litter/aesthetic attributes, social interactions, crowding, and
environmental pollution. On the basis of the present methodological shortcomings of
the  'HMR' approach and the 'CA' approach, the 'MAU' approach is advocated for
evaluating perceived environmental quality.

Hypothesis 2: Urban environmental quality does not only depend on 'pollution'-type
of environmental attributes (e.g., noise, malodour, air pollution) but also on various
other types of environmental attributes, e.g., psycho-social attributes and attributes of
the built environment.

According to the Dutch National Environmental Policy Plan (NEPP; VROM
1988/'89) the quality of the residential environment is mainly determined by the presence
of pollution-type or physical attributes. In the 'HMR' study the focus was mainly on
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attr ibutes underlying the neighbourhood. As can be noted from Table 8.1 only
attributes pertaining to noise in the neighbourhood were considered relatively important
physical attributes by the residents. The importance of other physical attributes such as
annoyance by malodour or pollution (air, soil, water) was relatively low. Other important
neighbourhood attributes were psycho-social attributes (crowding) and attributes of the
built environment (facilities). The respondents' cognitive structure of perceived
environmental quality, represented by the empirical model ('MAU' study, Chapter 5),
a lso indicated a minor role for attributes like malodour, litter, and pollution. In the
residents' perception these attributes all belonged to one unifying residential attribute,
labelled as 'environmental hygiene'. Here, one of the observed differences between the
empirical model and the theoretical model could be noted. In the theoretical model the
neighbourhood attributes malodour, litter and pollution were conceived of as distinct
neighbourhood attributes. Finally, in the 'CA' study the difference in importance of the
higher-level neighbourhood attributes could be quantified. The study revealed that
'environmental hygiene' (relative weight: .12) was regarded as less important than
'safety/detoriation' (.25), 'social ties' (.16), 'noise' (.15), and 'accessibility' (.13), but more
important than 'facilities' (.11) and 'buildings/space' (0.09).

 In the 'MAU' study dwelling attributes were evaluated in more detail. From the
empirical model a group of indoor 'environmental attributes' emerged, containing
attributes such as noise, malodour, air pollution, and the presence of mould or vermin
(labelled: 'indoor climate'). Some of these adverse conditions may result from attributes
mentioned in the NEPP, for instance, volatile organic compounds (VOC), environmental
tobacco smoke (ETS), and humidity. Furthermore, from the results of the 'CA' study it
appeared that 'indoor climate' (relative weight: .26) was considered to be the most
important dwelling attribute. Another important attribute was the dwelling's 'upkeep'
(.23), followed by size/facilities (.18), 'costs' (.17), and 'outdoor facilities' (.15).

Conclusion on hypothesis 2. Altogether, it may be concluded that the
importance of the mainly physical attributes with respect to environmental quality
varies. For the perceived quality of dwellings physical attributes are relatively important
quality attributes whereas for the perceived quality of neighbourhoods other attributes
appeared to be more important. Only noise appeared to be a relatively important
physical attribute for the quality of both dwellings and neighbourhoods.

Hypothesis 3: Experts' perceptions of environmental quality differ from residents'
perceptions of environmental quality with respect to relevant environmental
attributes, the cognitive representation of the concept, and the relative importance of
attributes of environmental quality.

Unexpectedly, the results of the 'MAU' study conducted under twenty
municipal civil servants ('experts'), revealed a close correspondence between experts and
residents in their evaluation of environmental attributes. From the five most important
dwelling attributes experts and residents had four in common. They shared seven out of
the ten most important dwelling attributes. They agreed to a large extent upon both the
relative importance of the dwelling attributes and that of the neighbourhood attributes
(correlations: .77 and .80, respectively). Finally, both groups' cognitive representation of
the  concept of environmental quality was fairly alike. It should be noted that these
findings are based upon the results of responses which were aggregated across
residents  and experts. The results do not necessarily apply to individual residents' or
experts' perceptions of environmental quality.

The multi-attribute evaluation procedure incorporated five steps (cf. Chapter
3 ), th ree of which were used to analyze perceived environmental quality. On two of
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these (attribute inventory and structuring (step 1) and attribute weight assignment (step
3)) the results between both groups corresponded fairly well. Data on the evaluation
(s tep 2) of residential situations with respect to the relevant residential attributes were
no t collected, so on this point no comparison could be made. It would, however, be
interesting to assess the degree of correspondence between on-site residents' and
experts' multi-attribute evaluations of actual residential situations. The observed low
correspondences between residents and experts reported in the studies discussed in
Chapter 2 may originate from differences in the actual evaluation of residential sites.

Conclusion on hypothesis 3. Altogether, it may be concluded that with respect
to the relevant attributes, their hierarchical structure, and their relative importance both
experts and residents agree to a large extent. With respect to these issues hypothesis 3
may be  rejected. The extent to which residents and experts agree on the evaluation of
actual residential situations, however, remains unclear.  

Hypothesis 4: Behavioral decision theory provides a fruitful methodological
framework for modelling the perceived quality of the urban residential environment.
Applying different decision-theoretical methods and techniques to study the concept of
environmental quality will lead to comparable results. These results may be used for
the development of a tool that is capable of assessing perceived environmental
quality.

In Chapter 3 a multi-attribute evaluation procedure was developed on the basis
of methods and techniques from behavioral decision theory. This procedure included
five steps. Three of these five steps were explicitly used to analyze environmental
quality in the studies presented in this monograph: the inventorying and structuring of
attributes (step 1), evaluation of objects on the relevant attributes (step 2), and attribute
weight assessment (step 3). For steps 1 and 3, different research approaches were used
(see below). The convergence between different approaches is indicative for the
robustness of the research results obtained in the empirical studies.

Two different approaches to structure residential attributes (step 1) have been
presented: the top-down approach and the bottom-up approach. In the 'top-down'
approach an abstract, top-level value-relevant attribute is split up into more specific
lower-level attributes (e.g., environmental quality into satisfaction with the dwelling, the
neighbourhood, and the neighbours). The specification of attributes is continued until
the attributes reach a level of concreteness such that the objects can be validly
measured on these attributes. On the other hand, the bottom-up approach amounts to a
syn thesis of well-specified, concrete attributes. Specific attributes are combined into
groups so as to yield fewer but more general attributes. In turn, these higher-level
attributes are grouped together. This may continue until only one attribute remains, the
'top-level' attribute. Both procedures result in a so-called value tree of attributes

 The top-down approach was applied by the investigator. On the basis of an
inventory of the literature on environmental quality (see Chapter 2) possibly relevant
attributes were hierarchically structured. This resulted in the theoretical model of
environmental quality depicted in Figure 2.1. The bottom-up approach was employed in
one of the studies among residents (see Chapter 5). On the basis of a list of residential
attr ibutes, provided by the researcher and, if considered necessary, completed by the
respondents, respondents individually structured the attributes. Aggregated across
respondents these value trees resulted in the empirical model of environmental quality
presented in Figure 5.1 (see also Figure 8.1). Two different ways to inventory and
structure attributes performed by two different analysts (researcher and group of
residents) resulted (a) in an adequate overview of residential quality attributes, that is, a
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list in which all relevant residential attributes are present (see Appendix B1) and (b) in
two fairly similar models of perceived urban environmental quality. One may conclude
from the observed convergence between different methods to inventory and structure
residential attributes that the results obtained in step 1 in the multi-attribute evaluation
procedure are fairly robust.

The main research aim was to assess the relative importance (weights) of
relevant residential attributes. The residents' preference structure for residential
attributes was modelled constructively (in a 'MAU' approach) and reconstructively (in
the 'HMR' and 'CA' approaches). In the constructive modelling approach 'environmental
quality' was 'built up' from its underlying attributes. The relative importance of the
underlying attributes was estimated directly. On the other hand, in the 'reconstructive'
modelling approach, overall preference, by judgements, for an object is 'broken down' to
yield the relative importance of the underlying attributes. In both modelling approaches
s tandardized attribute weights were obtained. The averaged attribute weights across
residents according to the 'MAU' approach and the CA-approach for dwelling attributes
(see Tables 5.5 and 7.3) and neighbourhood attributes (see Tables 5.10 and 7.4) were
compared. The strength of the relationship between the results of the constructive
(MAU) and reconstructive (CA) modelling approach for dwelling attributes appeared to
be moderate (correlation: .31). The correspondence between the two weight vectors for
neighbourhood attributes appeared to be reasonably strong (correlation: .64). It may be
concluded on the basis of the observed association between the results of the
const ructive and reconstructive modelling approaches that the convergence of both
approaches is altogether moderate. Solving the methodological shortcomings discussed
in section 7.4, i.e., balancing the number of attributes in the profiles of the 'CA'
experiment and using equal numbers of attributes to evaluate, may increase the
observed correspondence between the two modelling approaches.

Conclusion on Hypothesis 4. Altogether it may be concluded that the
proposed multi-attribute evaluation of perceived environmental quality is an adequate
way of modelling this concept. The proposed multi-attribute evaluation procedures led
to  fairly robust results with respect to the relevant residential attributes and their
(hierarchical) structure. The robustness of the assessed relative weights of residential
attributes is still a matter of debate.

Additional issues
In the empirical studies four additional issues have been addressed. Firstly, in

three studies residents were asked about their evaluative opinions on their present
residential situation. Secondly, the extent to which residents' evaluations of lower-level
attributes accurately predicted their higher-level attribute evaluations was assessed.
This has been referred to as the 'model fit'. Thirdly, the influence of personal
characteristics on environmental quality and attribute weight assignment has been
studied. Finally, some methodological issues concerning the assessment of annoyance
have been examined.

Evaluation of the present residential situation. Residents evaluated their
present residential situation on the attributes in the theoretical model (see Chapters 4
and 5) and in the empirical model (Chapter 7). Residents provided both evaluations on
lower-level, specific residential attributes and overall evaluations. In general, residents
appeared to be fairly satisfied with their present residential situation. In all three studies
the average residential satisfaction score was 2.7, which is close to the mid-point of the
evaluation scale (range: 1 - 5; higher values indicating more dissatisfaction or
annoyance). Residents appeared to be reasonably satisfied with their present dwelling
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and neighbourhood. In general, they were more satisfied with their present dwelling
than  they were with their present neighbourhood. The most dissatisfying dwelling
attributes, across the three studies, appeared to be the level of upkeep and the costs of
the  dwelling. Safety risks and environmental hygiene (including noise) appeared to be
the  most annoying neighbourhood attributes. Note that there may be a difference
between the relative importance of an attribute for an object and the object score on that
attr ibute. For instance 'environmental hygiene' was considered to be a relatively
unimportant neighbourhood attribute. On the other hand, the residents' neighbourhood
scores on 'environmental hygiene' revealed relatively high levels of annoyance. From
this  it may be inferred that although residents are annoyed by the environmental
hygiene of their neighbourhood, 'environmental hygiene' is also considered to be
relatively unimportant for their overall sense of environmental quality.

It also may be concluded, from the results of the 'HMR' study (Chapter 4), that
the respondents' evaluations were in agreement with the ambient conditions, at least for
some of the attributes in the theoretical model. The residents' evaluations were
compared with 'objective' neighbourhood data, obtained from 'REBUS' (see Chapter 4,
section 4.3.5). The results showed that the residents' evaluations on the residential
attributes - aggregated across neighbourhoods - were a fairly adequate reflection of the
ambient condition of the residential environment (cf. Table 4.8).

Another interesting observation from the 'HMR' study pertains to the
differences in evaluations of residential attributes between neighbourhoods. As can be
seen  from Table 4.4 the ranking of neighbourhoods on the basis of averaged
satisfaction scores differs for different dwelling and neighbourhood attributes. What
may seem a less annoying or dissatisfying attribute in one neighbourhood appears to be
the most annoying or dissatisfying attribute in another neighbourhood. Altogether, the
pat tern is that respondents in high-SES neighbourhoods are inclined to express more
sa tisfaction than those in low- and medium-SES neighbourhoods. Below, the
implications of this observation are discussed at greater length. 

In conclusion: It may be stated that residents are fairly satisfied with their
dwelling and the neighbourhood they live in. At a neighbourhood level it appears that
satisfaction with residential attributes is differently valued for different neighbourhoods.

 Model fit. The evaluations of their present residential situation provided by
the  residents were used in several hierarchical multiple regression analyses to assess
the extent of the model fit. Although the model of environmental quality is appropriate
a s  a conceptual model, its appropriateness as an operational model is, as yet, unclear.
The model fit of the theoretical model was assessed twice (Chapters 4 and 5) and the
model fit of the empirical model was assessed once (Chapter 7). The extent to which
variations in perceived environmental quality could be explained by the residents'
evaluations of the lower-level residential attributes appeared to be relatively low on all
three occasions (R: .25, .34, .22, respectively, cf. Figures 4.2, 5.3, and 7.3). One might be2

tempted to conclude that the model of environmental quality as an explanatory
instrument is inappropriate. However, as was demonstrated, (a) the relevant residential
attr ibutes are fully captured by the model and (b) the theoretical and empirical models'
structure are reasonably alike, both indicating that the model is adequate with respect to
at t ribute contents and structure. Furthermore, going from top to bottom in the models,
the explanatory power of both models increases (cf. Tables 4.6 and 7.8). In parallel the
models' attributes become more specified, less abstract. As was argued before,
environmental quality is a complex and abstract concept. The residents' overall
assessments of environmental quality therefore may contain a relatively high proportion
of error variance. The relatively low model fit may increase with more reliable
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assessments of environmental quality, for instance interval or ratio estimations (see
Chapter 3). 

In conclusion: the developed model of perceived environmental quality
appears  to be an appropriate model both in a conceptual and in an operational sense.
The low predictive power of the model may increase by using more refined elicitation
techniques to assess overall perceived environmental quality.

Personal characteristics. Several personal characteristics have been studied
to  assess their influence on perceived environmental quality and attribute weight
magnitude. The most important characteristics studied were: age, gender and socio-
economic status (SES). Additional variables were: city, subjective health, and
homeownership. In general the influence of personal characteristics on perceived
environmental quality appeared to be very small.

In the three studies among residents (Chapters 4, 5, and 7) the influence of
personal and household characteristics on perceived environmental quality was
assessed .  In general, it was found that some of the characteristics studied affected
perceived environmental quality, but did so very moderately. Age, SES, and home-
ownership were found to affect perceived environmental quality. In general, older
people were more satisfied with their present residential situation than younger people,
res idents  high in SES were more satisfied than residents low in SES, and, finally,
homeowners appeared to be more satisfied than tenants. But, as already stated above
the influence of these variables on perceived environmental quality was modest.

In the 'MAU' study (Chapter 5) and the 'CA' study (Chapter 6) the influence of
city, age, gender and SES on attribute weight magnitude was assessed. No significant
main effects of these demographic characteristics on the magnitude of the attribute
weights could be detected. 

In conclusion: The influence of personal characteristics such as age, gender,
SES, subjective health, and homeownership on perceived environmental quality is low.
The influence of the demographic characteristics studied on attribute weight magnitude
is negligible.

Methodological issues: Estimation method for annoyance. In the theoretical
chapter (Chapter 2) annoyance was interpreted as a multi-dimensional concept.
Annoyance by any source was determined by several characteristics such as frequency
of occurrence of a source and its intensity. On the basis of these two dimensions an
indirect assessment measure for annoyance was defined: annoyance is the product of
the  frequency and the intensity scores of a given source. Also, a direct estimate of
annoyance  was used. Annoyance by a given source was defined as its score on a 5-
point scale. In the 'HMR' study (Chapter 4) indirect and direct estimates of annoyance
were collected and compared. It appeared that the correspondence between the two
measures was high (range of correlations for sets of annoyance items: .59 - .86, cf. Table
4.7).

In conclusion: Annoyance by various environmental sources may be reliably
measured by direct assessments. These may replace the more laborious indirect
annoyance assessments as measures of annoyance.

Methodological issues: Weight estimation methods. To assess the relative
weights of the residential attributes three different importance measures were employed
in the 'MAU' study (Chapter 5): dichotomous importance selections of attributes
(important-unimportant), rankings, and interval ratings. The dichotomous importance
selections were used as a basis for attribute weight measurement at group level. This
was done  by  calculating for each attribute the number of times (relative frequency) it
was considered important by the respondents. Rankings and ratings were transformed



164 Chapter 8

into s t andardized attribute ratings, referred to as weights. Usually, ratings are used to
a s s e s s  relative attribute weights. However, obtaining attribute ratings is a relatively
time-consuming and laborious procedure. Obtaining rankings and transforming these
into interval scale weights is a relatively easy method to assess weight estimates at an
individual level. Comparison of the results revealed that the correspondence among the
different assessments methods was high to very high (range of pairwise correlations: .76
- .95, cf. Tables 5.7 and 5.12).

In conclusion: Estimating relative attribute weights at group level or at an
individual level, by obtaining relative frequencies or rankings, respectively, provides
resul ts  which are highly comparable to the results obtained by ratings. In addition,
obtaining relative frequencies or rankings is an easier-to-apply assessment method than
is the rating method.

Methodological issues: Simulation. Finally, in the 'CA' study (Chapter 7)
residents were asked to evaluate experimentally designed residential situations. These
artificial residential environments were represented by means of verbal descriptions.
Obviously, representing residential situations in such a way is quite different from
experiencing real residential environments. This may influence the validity of the weight
a s s essments negatively. Nevertheless, the results of the analysis of the hold-out
profiles (see Chapter 7, section 7.2.2) revealed that residents were able to rank-order the
quality profiles with a high degree of reliability. So, respondents are able to evaluate
differences in perceived environmental quality reliably on the basis of written
descriptions of such complex situations as residential environments. Therefore this
method may provide a tool for simulation purposes. This topic is discussed further
below.

8.4 Implications for environmental policy, theory and empirical
research

In the above sections the results of the four empirical studies have been
discussed in light of the four research hypotheses postulated in Chapter 2. In Chapter
2   the concept of urban environmental quality was elaborated from three different
perspectives: the policy maker's perspective, a cognitive-psychological perspective, and
the  empirical research perspective. In this section the implications of the results are
discussed in view of these three perspectives. 

8.4.1 Implications for environmental policy
The Dutch environmental policy goal for the local area amounts to achieving

and maintaining a good quality of the residential environment. According to the NEPP,
this  may best be achieved by reducing the number of people exposed to several
physical residential attributes (e.g., noise, malodour, (indoor) air pollution, and external
sa fety risks). The results of the empirical studies presented in this monograph indicate
that this approach is one-sided and limited. According to the residents' responses, next
to  these  physical attributes, other attributes are (also) important for the quality of the
urban residential environment. This calls for an integrated environmental policy for the
local area. As is visualized in Figures 2.1 and 5.1, next to physical attributes psycho-
social attributes such as social safety risks and community attributes, but also
attributes of the built environment such as facilities and aesthetic attributes should be
cons idered in environmental policy plans for the residential environment. Furthermore,
the  resul ts  indicated that the relative importance of most of the physical attributes is
relatively low compared to that of the psycho-social attributes and attributes of the built
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environment. It should be noted that this is only applicable for the set of residential
quality attributes that was actually studied (see Appendix B), and for the range of
quality variations studied. But, as indicated before, it appears that the set of quality
at t ributes is considered, by the respondents, to be a complete and adequate
representation of relevant residential quality attributes.

In conclusion: Environmental policy for the local area should be an integrated
policy in which next to physical attributes also psycho-social attributes and attributes of
the built environment should be considered. This perspective is represented in the
models of environmental quality presented in Figures 2.1 and 5.1. 

Recall that the spatial level at which the above Dutch policy intentions are
defined is the local level, which comprises people's dwellings and neighbourhoods in
cities and villages. In Chapter 1 of this monograph this spatial level was narrowed down
to urban residential environments. As the results indicated, residents are fairly satisfied
with the quality of their present residential situation. It also became apparent that
residents in different neighbourhoods were differently (dis)satisfied with underlying
dwelling and neighbourhood attributes. This indicates that environmental policy at the
local level should be differentiated, that is, assessments of environmental quality
should  be  made at least at a neighbourhood level. The neighbourhood level at which
environmental quality was assessed in the preceding studies resulted from a more or
less  arbitrary choice (postal codes). Nevertheless, even at the spatial level of
neighbourhoods differences in both objective and subjective neighbourhood quality
a s sessments could be observed between neighbourhoods. Also, for some quality
at t ributes a moderate to high correspondence between objective data and subjective
evaluations could be observed at an aggregated (neighbourhood) level. Although, at
this  moment, no data are available to corroborate this, perhaps even lower-level
assessments may be necessary, that is, there may be observable differences in
(perceived) environmental quality between different sections in the same
neighbourhood.

In conclusion: At this point it can be said that the neighbourhood level is a
valid aggregation level for the assessment of perceived environmental quality. Therefore
an adequate environmental policy for the local area should be differentiated and defined
at least at the level of neighbourhoods. This means that assessments of residents'
quality evaluations of residential environments should be made (a) on the various
different important residential attributes as identified before (see above) and (b) that
these evaluations should be analyzed and interpreted at a neighbourhood level, not at
the level of the city or village.

For the categories of age, city, gender or SES no observable differences could
be found with respect to the preference structure of residential quality attributes, i.e., the
importance ranking of relevant attributes. This means that the set of relevant residential
quality attributes is largely the same for different categories of age, city, gender or SES.

In conclusion: The environmental policy plans for urban residential
environments need not be differentiated with respect to the relevant residential
attributes for these demographic variables.

In Chapter 2 it was argued that Dutch environmental policy is an expert-based
policy. This means that environmental quality criteria, evaluation of sites on these
criteria, and the decisions resulting from these evaluations are mainly performed by
experts (e.g., environmental scientists, legislative municipal civil servants, or managers).
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Procedure: Specification of procedure:

-Definition of evaluation concept 
 and objects:

- Urban environmental quality and residential situations
  (dwellings and neighbourhoods).

-Decision: - in case of 'normal' situation (residential environments,
  population, time-frame): use empirical model and obtained
  weight vectors according to MAU-approach (Chapter 5), go
  to 'Evaluation of perceived environmental quality (left panel),
- if else: perform multi-attribute evaluation procedure. 

-Multi-attribute evaluation
 procedure:

  -Identifying 'judges': - Municipal policy advisors and managers from different  policy
  fields. 

  -Multi-attribute evaluation: - MAU-approach similar to procedure described in Chapters 5 
  and 6:
  - inventory of relevant attributes.
  - hierarchical structuring of attributes (bottom-up 
    approach) with similarity as grouping criterion.
  - ranking of attributes.

  -Analysis: - Cluster analysis (relative incidence of importance and 
  agglomerative hierarchical clustering).
- Weight calculation of attributes (rank-reciprocal rule).

  -Report: - Conceptual hierarchical model of environmental quality
  containing relevant residential quality attributes.
- Overview of the (most) important residential attributes. 

-Evaluation of perceived 
 environmental quality.
  - by whom:
  - tools:

  - spatial aggregation level:
  - presentation:

- (on-site) Residents.
- Questionnaires or face-to-face interviews on the basis of the
  conceptual model and important residential attributes
  obtained above.
- At least disaggregated at neighbourhood level.
- Bar-charts (overview of relevant attributes per 
  neighbourhood),
- Perceived Environmental Quality Index (PEQI) to compare
  neighbourhoods. 

-Feed-back of results: - To inventory environmental problems in existing residential
  situations. 
- To serve as criteria for establishing/controlling physically-
  based Environmental Quality (EQ) indices.
- To gauge the effect of implemented policy measures.
- To monitor perceived EQ over periods of time.

Box 8.1 Proposal for a policy procedure to evaluate the perceived quality of the urban residential environment.  

From the literature it was concluded that the correlation between experts' and residents'
evaluations was rather low. Contrary to the conclusions drawn from the literature,
experts in the present study, in casu, municipal policy advisors and managers, appear to
have a good understanding of the residents' perceptions of environmental quality, at
least  when considered at group level. In addition it was concluded that the MAU-
approach,  compared to the other two approaches employed, appeared to be the most
proper multi-attribute evaluation procedure to analyze environmental quality. The above
indicates that the research protocol used in the MAU-approach of environmental
quality (see Chapters 5 and 6) may be used as an environmental policy tool to analyze
and define perceived environmental quality in the urban residential area.

A proposal for a policy procedure is schematically presented in Box 8.1.

The procedure starts with the definition of the evaluation concept and objects:
urban environmental quality and dwellings and neighbourhoods. Next, a decision has to
be  made on whether a multi-attribute evaluation should be performed or whether the
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model and the weight vectors obtained in the study presented in Chapter 5 are
applicable. If there are no peculiarities with respect to the quality range of the residential
environments under consideration, the composition of their population, or the time-
frame within which the evaluation is performed, the empirical model and the weight
vectors previously obtained may be used (see Chapter 5). If not, a multi-attribute
evaluation procedure should be performed. The multi-attribute evaluation procedure
star ts with the identification of the judges. The judges to analyze the concept and the
ob jects are municipal policy advisors and managers (experts, cf. Chapter 6), preferably
from d ifferent policy fields, e.g., law-enforcement, municipal health service, social
security, and environmental protection. In a face-to-face interview trial of about 20
'experts', these experts perform a multi-attribute evaluation of environmental quality
following the 'MAU' approach (see Chapters 5 and 6). They thus make an inventory of
all relevant attributes underlying environmental quality. They structure attributes
according to the bottom-up approach with similarity among attributes as a grouping
criterion. Finally, they rank order the attributes defined at the various levels. To analyze
the  experts' responses (grouping data) two cluster-analysis techniques may be used
(relative incidence of importance and agglomerative hierarchical clustering). The results
may lead to a conceptual hierarchical model of environmental quality. The nested rank-
reciprocal rule may be used to calculate relative importance weights based on the
experts' rankings of the attributes. This may result in attribute weight vectors.
Altogether, this may result in a report in which a model of environmental quality and an
overview of the (most) important residential attributes is presented. This may be either
the existing model of environmental quality (Chapter 5) or the newly developed one.
This report forms the basis for the evaluation of perceived environmental quality. The
evaluation is performed by (on-site) residents. By means of a written questionnaire or in
face-to-face interviews they are presented with the relevant (important) attributes. They
are asked to evaluate their present residential situation with regard to the residential
attributes presented. At a spatial level the residents' evaluations are analyzed at least at
a neighbourhood level. The residents' evaluations of their residential situation may be
presented in bar-charts for an easy overview of the relevant residential attributes per
neighbourhood. For a quick comparison of the perceived environmental quality across
neighbourhoods the attribute-wise evaluations may be aggregated into a Perceived
Environmental Quality Index. This may be done by using a weighted-additive
aggregation rule. The results may be used to inventory environmental problems in
existing residential situations, to serve as criteria for establishing or controlling
physically-based Environmental Quality Indices (EQIs), to gauge the effects of
implemented policy measures, or to monitor perceived environmental quality over
periods of time.

Finally, although the representation of residential situations on written cards is
far from an ideal situation, the high degree of reliability with which respondents
evaluated these descriptions offers possibilities. In existing residential situations, the
impact o f intended policy measures may be assessed by means of simulations. The
approach may be similar to the one used in the Conjoint Analysis approach (Chapter 7).
The intended policy measures may be translated into actual changes in the residential
situations under consideration. These changes may be varied systematically. In a
Conjoint Analysis experiment these different residential situations along with the
existing situation could be submitted to a panel of residents for evaluation according to
their attractiveness. The analysis should reveal the relative importance of the intended
changes  (less or more important) relative to the existing situation. For instance, a city
council may want to improve the accessibility of the city centre. Therefore, the council
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introduces several measures, i.e., a car-free zone and a new public transportation system
for the city centre. Several scenarios may be available. In a Conjoint Analysis experiment
the various scenario's may be simulated along with the existing situation. Next, residents
or customers may be presented with the various scenarios. The results of the evaluation
may reveal which combinations of measures are most preferable to the residents or
customers. In this way, by means of experimental simulation, valuable and reliable
information can be gathered to gauge the impact of intended policy measures.
       In conclusion: The multi-attribute evaluation procedures presented in the
previous studies may be used as a policy instrument for the analysis of perceived
environmental quality and to evaluate environmental policy measures in advance.

8.4.2 Theoretical implications
In th is monograph studies have been presented that dealt with the perceived

quality of urban residential environments. It must be noted that the information on and
the  evaluation of residential environments came from studies of residential
environments in modern, western societies. Of course one must be careful in
generalizing the results of the presented studies to other cities in The Netherlands or
other western countries. The problem of generalizing the results becomes quickly
apparent  when one looks at studies on environmental quality attributes in African or
Asian countries. The relevant and important quality attributes found in some African
and Asian studies are quite different from those found in the present studies (see, for
instance, Salau, 1979; Salau, 1986; Wai, 1991). The main issue here is the stability of the
weight vectors over time, places, and people. Are the obtained weight vectors still
applicable in, for instance, 1999? Are they applicable in environments in which the range
of values of environmental attributes is different from the ones studied? These
questions remain open.

Although, therefore, the results may not be generally applicable, perhaps a
more important question is whether the research methodology used in the presented
empirical studies is generally applicable. The multi-attribute evaluation of environmental
quality presented in this monograph is a synthesis of research concepts and methods
from both the fields of behavioural decision theory and environmental sciences. As was
concluded before, this analysis may be called fairly successful. Therefore this synthesis
may be also successful with respect to other larger environments (e.g., spatial levels
s u ch as the global or fluvial level) or environments in other cultures. Even beyond the
boundaries of environmental sciences applications may be found, for instance the multi-
attribute evaluation of 'quality of care' or even 'Quality of Life (QoL)'. In the introductory
chapter (Chapter 1) 'environmental quality' has been identified as one of the
constituting attributes of 'QoL'. Other attributes were, for instance, one's health, family,
friends, work, leisure, etcetera. In this way, quality of life may also be seen as a
(hierarchical) multi-attribute concept. The previously presented multi-attribute
evaluation procedures then may serve as a valuable tool for the analysis of these multi-
attribute concepts. While performing such an analysis, among other things, the relative
importance of environmental quality in relation to other 'QoL'-attributes may become
apparent.

In conclusion: The presented evaluation of environmental quality may be seen
as  an illustrative case-study. Multi-attribute evaluation according to methods and
procedures  from behavioural decision theory may provide an important tool for the
conceptual analysis of various multi-attribute policy and research concepts. 

The effect-based view adopted in this monograph was referred to as a
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These dimensions were: perceptual saliency, type of adjustment required, value or valence, degree of1

controllability, predictability, necessity and importance of the source, ties to human behaviour, and, finally,
duration and periodicity. These have been discussed in Chapter 2, section 2.3.1.

"A truly adequate and complete assessment of the quality of urban residential
environments would be a combination of the physical assessment of the
actual condition of the urban environment evaluated by 'experts' and
residents' appraisals of the experienced environment."

cognitive-psychological view (see Chapter 2). Although other perspectives are
available (see, for instance, Eyles, 1990) the cognitive-psychological view seems to offer
a promising perspective for the assessment of environmental quality. The residents'
evaluations of their residential situation on various underlying attributes in terms of
sa t i s faction or annoyance appeared to reflect fairly well the ambient residential
conditions. In combination with quality assessments based on physical measurements
residents' opinions about their present residential situation may lead to a more adequate
and complete assessment of environmental quality. Physical assessments are essential
in those cases were exposure levels of environmental attributes are threatening public
health. Also, in those situations in which residents cannot be aware of possible dangers
of residential attributes (for instance, external safety risks, radiation, carcinogenic
s u b s t ances) physical monitoring is of vital importance. Subjective evaluations, that is,
residents '  evaluations, may give more insight in those situations in which exposure
levels do not represent an immediate danger to the residents but in which the main
effects amount to annoyance (see also the 'health pyramid' in Figure 1.1). In this sense
the researcher underlines Craik's proposition (see Chapter 1) paraphrased as follows:

Throughout the studies presented, 'residents' and 'experts' have been asked in
different ways to indicate the relevant quality attributes of the residential environment
and to  quantify their preferences. This was referred to as a structural analysis of their
preferences. The question why the relevant attributes are important in terms of
residential satisfaction or annoyance has not been addressed. In the methodological
chapter (Chapter 2) the relationship between man and the environment has been
defined as a mutually influential relationship. This relationship was influenced by
various dimensions, partly characteristic for the person and partly characteristic for the1

environment. Other dimensions evolve from the interplay between human beings and
the environment. Residential attributes may be differently valued on different
dimensions. For this reason it was concluded that it was worthwhile to study
preferences for residential attributes in relation to their sources. Some studies have dealt
with the  elucidation of the influence of specific dimensions with respect to specific
environmental attributes. For instance, Cavalini (1992) studied malodour annoyance
according to a model based on the stress and coping paradigm by Lazarus. Dornic and
Laaksonen (1989) studied temporal effects (periodicity) of noise on annoyance. Sense of
crowding and interference with activity have been studied by Evans (1979). But a truly
comprehensive understanding of the man-environment relationship may only result from
an analysis of all dimensions that may have an influence on this relationship. In such a
s tudy  respondents should be asked to describe this relationship according to the
dimensions discussed before. A 'diary method' may be a suitable tool for this, for
instance, the 'Experience Sampling Method' (ESM; De Vries, 1992). In short, in the 'ESM'
respondents are asked about their daily life experiences several times a day. Short
ques t ionnaires are used to collect their responses. The questionnaire contains several
modules with questions in which the respondents are asked about what they were
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thinking, how they were feeling, what they were doing, where they were and with whom.
This method may be adapted to investigate an individual's responses to annoying
residential attributes in real life. Respondents may be asked to describe possibly
occurring annoying events. Next, respondents may indicate if, and if so, how they dealt
with the annoying event, whether or not it interfered with an activity, the frequency and
intensity of occurrence, the timing, the extent to which it is valued negatively, whether
or no t  the event was attributable to other persons' behaviour, and so on. This is
repeated several times a day, for several days a week. In this way a detailed recording of
a person's relationship with his or her environment may be achieved. The analysis
across respondents may reveal valuable information about the personal, temporal, social
and spa tial factors that may influence the person-environment relationship and give
more insight under what conditions (personal, ambient, or both) residential attributes are
considered to be (dis)satisfying or annoying.

In conclusion: From a theoretical point of view, next to the structural analysis
of environmental quality by means of a multi-attribute evaluation, a contents analysis in
which annoying events are studied in real life situations would give more insight into
the person-environment relationship. Such an analysis should involve an evaluation of
(a) attributes of the person, (b) attributes of the environment and (c) attributes evolving
from the interplay between them. Diary methods may be a suitable tool for data
collection.

8.4.3 Implications for empirical research
The review of the empirical research on the perceived quality of urban

residential environments (see Chapter 2) revealed several topics. First of all it was
concluded that the possibly relevant residential attributes were inventoried by the
researcher(s) only and that they may not be complete. In one of the studies presented in
this  monograph residents were asked to make an inventory of relevant residential
characteristics. The results of the 'MAU' study indicated that the prespecified list
provided by the investigator was a fairly good representation of relevant attributes but
residents were able to add several relevant attributes not already present on the list. Due
to the design of the study, those additional attributes could not be incorporated in the
evaluation procedure.

In conclusion: It is advisable, in future multi-attribute evaluations, that all
relevant attributes are inventoried in advance. Firstly, a separate survey may be
conducted on the relevant attributes among residents. This should lead to a complete
list of all relevant attributes. Only after this is done, respondents should be presented
with the possibly relevant attributes for further evaluation.

It was assumed (see Chapter 3) that a weighted linear combination of single-
attr ibute values would constitute the best practical model. Only in the 'HMR' study
(Chapter 4) the relationship between overall evaluations and single-attribute values has
been studied. For the lower-level residential attributes a linear additive aggregation rule
resulted in a reasonably high 'model fit' (R). The relationship for the higher-level2

residential attributes was found to be weak. It was concluded that the complex and
rather abstract nature of the higher-level attributes, especially 'environmental quality'
itself, may have resulted in a high proportion of error-variance. Error variance may be
reduced by using a more refined elicitation technique than the one used in the preceding
studies (a five-point scale). Using ratio-scaling techniques (see Chapter 3, sections 3.2.3
and 3.2.4) may lead to reduction of error-variance and to a more reliable assessment of
'perceived environmental quality'. Error-variance may also be reduced by treating
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environmental quality as a multi-dimensional concept instead of as a uni-dimensional
concept, as was the case in the previous studies. Recall that, in the three studies among
residents, overall perceived environmental quality was elicited indirectly by asking
respondents to what extent they would regret it if they had to move. In a multi-
dimensional assessment of 'environmental quality', it may be viewed from various
perspectives, such as a behavioral, an affective and/or a cognitive perspective.
Questions on the extent to which someone 'would regret to move', 'intends to stay', 'is
a t tached to his or her neighbourhood', 'feels secure in his or her neighbourhood',
'experiences feelings of alienation', or 'is satisfied' may be used to construct a composite
measure of experienced environmental quality which may be a more reliable and valid
assessment measure than the one used in the present studies.

The multi-dimensional nature of 'environmental quality' may explain the low
observed correlation between the indirect ('regret to move') and direct ('residential
satisfaction') assessments of environmental quality in the 'CA' experiment (see Chapter
7 , s ection 7.3.3). The two assessments may both represent different dimensions of the
same concept. 'Regret to move' may pertain to the affective dimension whereas
'residential satisfaction' is more closely related to the cognitive dimension of
'environmental quality'.

In conclusion: A multi-dimensional assessment (behavioural, affective,
cognitive) of perceived environmental quality in combination with a more refined
elicitation technique may result in a more reliable and valid assessment of perceived
environmental quality.

 Several personal characteristics were found to influence perceived
environmental quality but their influence appeared to be modest. In general older
people, people high in SES, people reporting fewer health complaints, and home-owners
appeared to be more satisfied with environmental quality than younger people, people
low in SES, people expressing more health complaints, and tenants. These results are a
confirmation of the findings of the research on the influence of personal characteristics
on  residential satisfaction reviewed in Chapter 2. As already mentioned it remains
unclear why, for instance, older people are more satisfied with their residential situation
than  younger people. In Chapter 2 several hypotheses on this topic have been
presented. From a theoretical point of view it would be interesting to analyze the above
relationships further.

Finally, it was concluded that experts' and residents' evaluations were highly
comparable with respect to the relevant attributes, their structuring, and their relative
importance with respect to perceived environmental quality. However, the extent to
which residents and experts agree on the evaluation of actual residential situations
remains unclear. The observed differences in the literature between experts and
residents may originate from differences in the evaluation of actual sites. In a
comparative study on the evaluation of actual neighbourhoods the extent of agreement
between both groups should be investigated further. Then it may become clear whether
or not the proposed analysis of perceived environmental quality may or may not be
solely confined to municipal policy advisors and managers.
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Appendices
Appendix A: Questionnaire (annotated, translated from Dutch) used in study 1 (Chapter 4).

The following questions are about yourselves

1. You were born in: |_|_|_|_| (year)

2. You are a: |_| female |_| male

3. Your Postcode is: |__|__|__|__|  |__|__|

4. Your profession is: ......................................

5. You are:
|_| single
|_| a single parent
|_| living together/married without children
|_| living together/married with children
|_| otherwise, namely: ............................................................

6. How many people does your household comprise?

|__|__|total number of persons
|__|__|number of adults

7. On average, how many hours per day do you spent at home from Monday to Friday 
(sleeping time not included):

|_| less than 1 hour 
|_| between 1 and 2 hours 
|_| between 2 and 4 hours 
|_| between 4 and 8 hours 
|_| between 8 and 12 hours 
|_| more dan 12 hours 

The following questions are about your present dwelling: 

8. In which type of dwelling do you live?
|_| living in, single room
|_| apartment building with 4 or fewer floors 
|_| apartment building with more than 4 floors
|_| terrace house
|_| semi-detached house
|_| detached house
|_| villa
|_| other:..............................................

9. You are |_| tenant or

|_| owner of your dwelling?

10. What kind of education did you receive? 
|_| primary school
|_| |
|_| secondary school
|_| |
|_| bachelor degree
|_| |
|_| university degree

11. The nett total income of your household lies:
|_| below ƒ 1500 per month
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|_| between ƒ 1500 and ƒ 2000
|_| between ƒ 2000 and ƒ 2500
|_| between ƒ 2500 and ƒ 3000
|_| between ƒ 3000 and ƒ 3500
|_| between ƒ 3500 and ƒ 4500
|_| between ƒ 4500 and ƒ 5500
|_| over ƒ 5500 per month

12. What is your nationality:..................................................................................................

13. How many living and bed rooms are there in your dwelling? |__|__| number

14. How satisfied are you with: very dis- dis- fairly satisfied v e r y

satisfied satisfied satisfied sa t i s f ied

a -the facilities in your dwelling
 (sanitation, heating)   1   2   3   4   5

b -the upkeep of your dwelling?   1   2   3   4   5
c -the size of your dwelling?     1   2   3   4   5

d -the costs of your dwelling?
 (mortgage/rent, heating, water, 
  electricity)   1   2   3   4   5

15. How long have you been living in your dwelling? number of years |__|

16. How long have you been living in this neighbourhood? number of years |__|

17. How long have you been living in this city? number of years |__|

18. Taking everything into account, how very dis- dis- fairly satisfied very
satisfied are you with your dwelling? satisfied satisfied satisfied satisfied

  1   2   3   4   5
19. Taking everything into account, how very dis- dis fairly satisfied very

satisfied are you with your satisfied satisfied satisfied satisfied
neighbourhood?   1   2   3   4   5

20. How satisfied are you with your very dis- dis- fairly satisfied very
neighbours: satisfied satisfied satisfied sa t i s f ied

  1   2   3   4   5

The following questions are about sounds you may hear in your dwelling or neighbourhood.

21. To what extent are you annoyed by noise from:
not at all a little fairly much very

much
household appliances   1   2   3   4   5
voices, music, or sound by neighbours   1   2   3   4   5
animals   1   2   3   4   5
children, youngsters on the street   1   2   3   4   5
nightlife   1   2   3   4   5
mopeds or cars   1   2   3   4   5
buses, metro or trollies   1   2   3   4   5
trains   1   2   3   4   5
ships   1   2   3   4   5
airplanes   1   2   3   4   5
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industrial activity   1   2   3   4   5

Example of frequency and intensity questions

How often do you hear sounds of industrial 
activity? not at all sometimes  frequently often always 

 1   2   3   4   5
Whenever you hear sounds of industrial activity, to 
what extent is this bothering you? not at all a little fairly much very

much
 1   2   3   4   5

22. a Do you ever hear annoying sounds other than those mentioned above?
|_| no, continue with question 23
|_| yes

b If so, what is it:..........................................................................................................

23. Which of the sounds mentioned above is the most annoying one? ..............................................

The following questions are about odours you may smell in your neighbourhood.

24. To what extent are you annoyed by malodour from:
not at all a little fairly much very

much
animals (pets)   1   2   3   4   5
garbage or waste   1   2   3   4   5
traffic (mopeds, cars, 
buses or airplanes)   1   2   3   4   5
industrial activity   1   2   3   4   5
surface water, sewage   1   2   3   4   5

25. a Do you ever smell annoying odours other than those mentioned above?
|_| no, continue with question 26
|_| yes

b If so, what is it:..........................................................................................................

26. Which of the odours mentioned above is the most annoying one? ..............................................     
The following questions are about the condition of the soil, water, and the air.

27. To what extent are you annoyed by pollution in your neighbourhood from:
not at all a little fairly much very 

much

smog   1   2   3   4   5
dust in the air   1   2   3   4   5
soil pollution   1   2   3   4   5
surface water (other than malodour)   1   2   3   4   5
drinking water   1   2   3   4   5

To what extent are you annoyed by: 
vibrations due to traffic   1   2   3   4   5

28. a Do you ever notice a form of pollution other than those mentioned above?
|_| no, continue with question 32
|_| yes
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b If so, what is it:..........................................................................................................

29. Which of the forms of pollution mentioned above is the 
most annoying one? ..............................................           

The following questions are about litter in the street.

30. To what extent are you annoyed by:
not at all a little fairly much very

much
garbage or waste in the street   1   2   3   4   5
animal droppings   1   2   3   4   5
unoccupied houses, demolition   1   2   3   4   5
unaesthetic buildings   1   2   3   4   5
graffiti   1   2   3   4   5

31. a Do you ever see annoying forms of 'litter' sources other than those mentioned
above?

|_| no, continue with question 32
|_| yes

b If so, what is it:..........................................................................................................

32. Which type of 'litter' mentioned above is the most annoying one? ..............................................  

The following questions are about safety in your neighbourhood.

33. To what extent are you worried safety risks in your neighbourhood from:
not at all a little fairly much very 

much
traffic   1   2   3   4   5
vandalism   1   2   3   4   5
burglary or theft   1   2   3   4   5
hold-up or robbery   1   2   3   4   5
industrial activity   1   2   3   4   5
clustering youngsters   1   2   3   4   5
junkies or prostitution   1   2   3   4   5

34. a Do you ever worry about safety risk sources other than those mentioned above?
|_| no, continue with question 34
|_| yes

b If so, what is it:..........................................................................................................
35. Which of the safety risks mentioned above is 

the most annoying one? ..............................................           

The following questions are about crowding in your neighbourhood.

36. To what extent are you annoyed by crowding from:
not at all a little fairly much very

 
much

the number of people in 
your neighbourhood   1   2   3   4   5
the parking situation in 
your neighbourhood   1   2   3   4   5
time spending waiting in shops   1   2   3   4   5
busy streets   1   2   3   4   5
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encountering strange en unfamiliar faces   1   2   3   4   5
dense developments   1   2   3   4   5

37. a Do you ever encounter annoying 'crowding' sources other than those mentioned 
above?

|_| no, continue with question 32
|_| yes

b If so, what is it:..........................................................................................................

38. Which of the crowding sources mentioned above is 
the most annoying one? ..............................................

The following questions are about the neighbourhood facilities in your neighbourhood.

39. To what extent are you satisfied with the following facilities in your neighbourhood?
very dis- dis- fairly satisfied very
satisfied satisfied satisfied                 satisfied

schools   1   2   3   4   5

shops   1   2   3   4   5
health care facilities (general practitioner,
dentist etcetera)   1   2   3   4   5
sport facilities   1   2   3   4   5
nightlife   1   2   3   4   5
playgrounds   1   2   3   4   5
greenery   1   2   3   4   5
walks   1   2   3   4   5
illumination at night   1   2   3   4   5
public transportation   1   2   3   4   5
arterial roads   1   2   3   4   5

40. Taking everything into account, to what extent are you annoyed by:
not at all a little fairly much very 

much
a malodour   1   2   3   4   5
b noise   1   2   3   4   5
c litter   1   2   3   4   5
d pollution   1   2   3   4   5
e feelings of unsafety   1   2   3   4   5
f crowding   1   2   3   4   5
g lack of neighbourhood 

facilities   1   2   3   4   5

41. Which of the neighbourhood characteristics  mentioned above is 

the most annoying one? ..............................................

42. If you had to move, to what not at all a little fairly much very 
extent would you regret this?

much
  1   2   3   4   5
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Appendix B1: Lists of dwelling and neighbourhood attributes (translated from Dutch), as used in studies 2
and 3 (Chapters 5 and 6). The abbreviation in brackets (e.g., noi, mal, etcetera) indicates the higher-level
ne ighbourhood attribute to which a particular attribute refers. Noi: noise, mal: malodour, lit: litter, saf:
safety, cro: crowding, pol: pollution, fac: facilities.

Dwelling attributes: number, description, and (label).

1. the amount of rent or mortgage of the dwelling (rent or mortgage)
2. pollution of indoor air other than by malodour (indoor air pollution)
3. situation/location of the dwelling with respect to neighbourhood facilities (e.g.,
   shops, public transportation) (outdoor facilities)
4. view from the dwelling (view)
5. the number of rooms available (# of rooms)
6. the presence and quality of indoor facilities (e.g., sanitation, central heating)
   (indoor facilities)
7. location/situation of the dwelling with respect to the sun (location sun)
8. the level of upkeep of the outside of the dwelling (upkeep outdoor)
9. the level of upkeep of the inside of the dwelling (upkeep indoor)
10. sound by indoor appliances or plumbing (indoor noise)
11. the presence and extent of a garden (garden)

12. the amount of the costs for upkeep (costs upkeep)
13. natural light in the dwelling (natural light)
14. age of the dwelling (age)
15. type of dwelling e.g., single room, apartment, detached house (dwelling type)
16. the amount of storage space (storage space)
17. the presence of mould or vermin (mould/vermin)
18. cost of heating, water, and electricity (cost of heating and elec.)
19. malodour in the dwelling by drains or sewage (indoor malodour)
20. spacious rooms (spacious rooms)
21. noise by neighbours (noise by neighbours)

Neighbourhood attributes: number, description, and (label).

1. odour of garbage or waste (garbage/waste(mal))
2. public transportation (public transportation)
3. greenery (greenery)
4. public health care facilities (health care)
5. odour of animal droppings (animal droppings(mal))
6. vibrations (vibrations)
7. smog (smog)
8. the level of upkeep of pavements, roads, and public facilities (e.g., park, outdoor benches, shelters)
   (upkeep)
9. sound of trains or ships (trains/ships(noi))
10. hold-ups or robberies (hold-up)
11. unaesthetic buildings (unaesthetic buildings)

12. sound of neighbours (neighbours(noi))
13. number of people in the neighbourhood (# of people)
14. sport facilities (sport)
15. dust in the air (dust)
16. pollution of soil (soil)
17. sound of industries (industry(noi))
18. sound of nightlife (nightlife(noi))
19. illumination at night (illumination)
20. odour of traffic (traffic(mal))
21. the location of the neighbourhood with respect to the city 's centre (loc.
    n'hood centre)
22. sound of animals (animals(noi))
23. time spending waiting in shops (waiting)



183Appendices

24. schools  (schools)
25. a street without foreigners (Dutch people)
26. a lively neighbourhood (lively neighbourhood)
27. graffiti (graffiti)
28. sound of traffic (traffic(noi))
29. parking space (parking space)
30. social ties with neighbours (soc. neighbours)
31. busy streets (busy streets)
32. safety risks of industrial activity (industry(saf))
33. arterial roads (roads)
34. odour from industrial activity (industry(mal))
35. shops (shops)
36. strangers and unfamiliar faces (unfamiliar faces)
37. litter from garbage or waste (garbage/waste(lit))
38. odour of sewage, surface water (surface water(mal))
39. playgrounds (playgrounds)
40. vandalism (vandalism)
41. sound of playing children, youth or pedestrians (children(noi))
42. traffic safety in the neighbourhood (traffic(saf))
43. nightlife (nightlife(fac))

44. abandoned buildings or demolished buildings (abandoned buildings)
45. burglary or theft (burglary)
46. an orderliness neighbourhood (orderliness n'hood)
47. family or friends in the vicinity (friends)
48. sound of airplanes (airplanes(noi))
49. litter from animal droppings (animal droppings(lit))
50. walks (walks(fac))
51. community centre (community centre)
52. pollution of surface water (surface water(pol))
53. dense developments/constructions (dense developments)
54. social ties with people in the neighbourhood (soc. neighbours)
55. safety risks by youth, junkies or prostitution (junkies)
56. sound of construction activities (construction(noi))
57. the location of the neighbourhood with respect to work-place (location n'hood work)
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Appendix B2: Questionnaire (translated from Dutch), as used in study 2 (Chapter 5).

1. You were born in (year): |_|_|_|_|

2. You are a: |_| female |_| male

3. Your Postcode is: |__|__|__|__|  |__|__|

4. What is your present profession?: ......................................................................

5. What education did you receive? 
|_| primary school
|_| |
|_| secondary modern school
|_| |
|_| bachelor degree
|_| |
|_| university degree

6. What is the total net household income:

|_| below ƒ 1500 per month 
|_| between ƒ 1500 and ƒ 2000
|_| between ƒ 2000 and ƒ 2500
|_| between ƒ 2500 and ƒ 3000
|_| between ƒ 3000 and ƒ 3500
|_| between ƒ 3500 and ƒ 4500
|_| between ƒ 4500 and ƒ 5500
|_| above ƒ 5500 per month

7. How many people does your |__|__| total number of people
household comprise? |__|__| number of people over 17 years

The following questions are about your present dwelling: 

8. You are |_| tenant or |_| owner of your dwelling?

9. How many living and sleeping
rooms does your dwelling have? |__|__| number of rooms 

10. How satisfied are you with: very dis- dis- fairly satisfied very
satisfied satisfied satisfied satisfied

a -the facilities in your dwelling
   (sanitation, heating)   1   2   3   4   5
b -the level of upkeep of your 
   dwelling?   1   2   3   4   5

c -the size of your dwelling?   1   2   3   4   5
d -the costs of your dwelling
  (mortgage/rent, water, electricity)   1   2   3   4   5

11. How long have you been living in this dwelling? number of years |__|

The following questions are about your present neighbourhood

12. How long have you been living in this neighbourhood? number of years |__|

13. Taking everything into account, in your neighbourhood, to what extent are you annoyed by:
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not at all  a little fairly much very much
a. malodour   1   2   3   4   5
b. noise   1   2   3   4   5
c. litter (e.g.: garbage, ugly buildings)   1   2   3   4   5
d. pollution of soil, water, or air   1   2   3   4   5
e. feelings of unsafety   1   2   3   4   5
f. crowding   1   2   3   4   5
g. lack of facilities   1   2   3   4   5

14. How long have you been living in this city? number of years |__|

15. To what extent are you satisfied with very dis- dis- fairly satisfied very
your neighbours? satisfied satisfied satisfied satisfied

  1   2   3   4   5

16. Taking everything into account, how very dis- dis- fairly satisfied very
satisfied are you with your present satisfied satisfied satisfied satisfied
dwelling?   1   2   3   4   5

17. Taking everything into account, how very dis- dis- fairly satisfied very

satisfied are you with your present satisfied satisfied satisfied satisfied
neighbourhood?   1   2   3   4   5

18. If you had to move, how much would not at all a little fairly much very much
you regret this  1   2   3   4   5
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Demographic and household
variables

All
 respondents

(n=102)

City N-SES

Rotterdam
(n=47)

Groningen
(n=55)

low
(n=50)

high
(n=52)

age (years):
female (%):

I-SES:
owner (%):

length of residence (years):

49.0 (16.7)
55.9

8.8 (3.9)
45.0

16.7 (15.8)

46.6 (16.2)
57.4

9.3 (4.1)
42.6

16.7 (16.1)

51.0 (16.9)
54.5

8.3 (3.7)
47.2

16.6 (15.8)

45.7 (16.5)
48.0

6.9 (3.3)
14.3

16.9 (18.9)

52.1 (16.3)
63.5

10.7 (3.6)
74.5

16.4 (12.4)

total number of people:
number of rooms:
occupation ratio:

2.2 (1.4)
4.3 (2.0)
0.6 (0.4)

2.5 (1.5)
4.3 (2.1)
0.7 (0.5)

2.0 (1.2)
4.2 (1.9)
0.5 (0.2)

2.0 (1.2)
3.6 (1.9)
0.6 (0.3)

2.5 (1.5)
4.9 (1.8)
0.6 (0.5)

Demographic and household
variables

Sex Age

female
(n=57)

male
(n=45)

18-39
(n=35)

40-59
(n=33)

60 $
(n=34)

age (years):
female (%):

I-SES:
owner (%):

length of residence (years):

47.8 (17.1)
-

8.4 (3.8)
47.3

15.5 (16.3)

50.4 (16.2)
-

9.2 (4.0)
42.2

18.1 (15.4)

31.5 (5.3)
60.0

8.8 (3.3)
34.3

6.5 (6.7)

46.3 (5.1)
57.6

9.7 (3.7)
48.4

13.2 (10.1)

69.5 (5.8
50.0

7.7 (4.5)
52.9

30.4 (17.5)

total number of people:
number of rooms:
occupation ratio:

2.3 (1.5)
4.1 (2.0)
0.6 (0.4)

2.1 (1.2)
4.4 (2.0)
0.5 (0.4)

2.4 (1.6)
3.5 (1.7)
0.8 (0.5)

2.6 (1.5)
4.9 (2.1)
0.6 (0.2)

1.6 (0.5)
4.4 (2.0)
0.4 (0.2)

Appendix B3: Personal and household characteristics (mean + (s.d.) and percentages) for all respondents
and for each category of the subject-design factors: city, N-SES, sex, and age. Data from study 2 (Chapter 5).
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Dwelling attributes Standardized
rule

(* 10 )-2

Rank-Sum
rule

(* 10 )-2

Rank-
Reciprocal rule

(* 10 )-2

relative
frequency

'Rasch'
analysis

1. rent or mortgage
2. indoor air pollution
3. outdoor facilities
4. view
5. # of rooms
6. indoor facilities
7. location sun
8. upkeep outdoor
9. upkeep indoor
10. indoor noise
11. garden
12. costs upkeep
13. natural light
14. age
15. dwelling type
16. storage space
17. mould/vermin
18. cost of heating and elec.
19. indoor malodour
20. spacious rooms
21. noise by neighbours

6.9 (5.2)
4.6 (3.3)
5.8 (4.8)
4.5 (2.9)
5.3 (3.5)
6.3 (4.4)
4.7 (4.4)
4.1 (3.0)
5.1 (2.6)
2.9 (3.2)
3.0 (3.4)
4.5 (4.0)
4.6 (2.8)
1.8 (3.1)
4.3 (3.8)
3.3 (2.8)
5.6 (3.6)
4.4 (4.4)
5.2 (3.2)
5.9 (3.5)
7.1 (6.2)

8.6 (7.1)
4.2 (4.3)
5.0 (5.1)
4.4 (4.1)
5.3 (4.0)
6.2 (4.9)
4.3 (4.0)
3.4 (3.5)
4.6 (3.3)
2.4 (2.9)
2.7 (3.9)
4.1 (4.4)
4.4 (4.1)
1.7 (3.4)
4.9 (5.2)
2.4 (2.7)
5.6 (4.9)
4.0 (4.6)
5.1 (4.7)
6.2 (5.0)
6.9 (7.1)

10.0 (8.9)
3.9 (4.8)
5.0 (5.6)
4.3 (4.7)
4.9 (4.3)
6.5 (6.5)
4.4 (4.8)
3.3 (3.7)
4.2 (3.2)
2.3 (3.2)
2.7 (4.3)
3.9 (4.8)
4.3 (5.3)
1.7 (3.9)
6.1 (7.2)
2.2 (2.5)
5.3 (6.3)
3.6 (4.3)
4.9 (5.3)
6.0 (5.8)
6.8 (7.0)

.78

.80

.81

.83

.86

.96

.79

.77

.93

.59

.60

.68

.89

.35

.71

.75

.90

.62

.87

.95

.88

 .15
 .02
 -.05
 -.20
 -.45
-1.88
  .09
  .22
-1.27
 1.25
 1.20
  .79
 -.75
 2.44
  .63
  .40
 -.86
 1.10
 -.54
-1.64
 -.64

Note: the numbers in front of the attributes refer to their number in the list of Appendix B1.

Appendix B4: Mean weights for the dwelling attributes according to the standardized-, the rank-sum, and
the rank-reciprocal rule, the relative frequency of importance, and the 'Rasch-analysis'. Data from study 2
(Chapter 5).
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Neighbourhood attributes Standardized
rule (*10  -2)

Rank-Sum rule
(*10 )-2

Rank-Reciprocal
rule (*10 )-2

Relative
frequency

'Rasch'
 analysis

  1.  garbage/waste(mal)
  2.  public transportation(fac)
  3.  greenery(fac)
  4.  health care(fac)
  5.  animal droppings(mal)
  6.  vibrations(pol)
  7.  smog(pol)
  8.  upkeep
  9.  trains/ships(noi)
 10.  hold-up(saf)
 11.  unaesthetic buildings
 12.  neighbours(noi)
 13.  # of people

 14.  sport(fac)
 15.  dust(pol)
 16.  soil(pol)
 17.  industry(noi)
 18.  nightlife(noi)
 19.  illumination(fac)
 20.  traffic(mal)
 21.  location centre
 22.  animals(noi)
 23.  waiting(cro)
 24.  schools(fac)
 25.  Dutch people
 26.  lively neighbourhood
 27.  graffiti(lit)
 28.  road traffic(noi)
 29.  parking space(fac)
 30.  soc. neighbourhood
 31.  busy streets
 32.  industry(saf)
 33.  arterial roads(fac)
 34.  industry(mal)
 35.  shops(fac)
 36.  unfamiliar faces
 37.  garbage/waste(lit)
 38.  sewage(mal)

 39.  playgrounds(fac)
 40.  vandalism(saf)
 41.  children(noi)
 42.  traffic(saf)
 43.  nightlife(fac)
 44.  abandoned buildings (lit)
 45.  burglary(saf)
 46.  orderliness n'hood
 47.  friends
 48.  airplanes(noi)
 49.  animal droppings(lit)
 50.  walks(fac)
 51.  community centre
 52.  surface water(pol)
 53.  dense developments
 54.  soc. neighbours
 55.  junkies(saf)
 56.  construction(noi)
 57.  location work

1.7 (1.2)
2.8 (3.1)
2.9 (2.4)
1.7 (2.0)
1.8 (1.4)
 .9 (1.4)
1.7 (1.5)
2.7 (2.3)
 .7 (1.1)
3.5 (2.1)
1.5 (2.0)
2.8 (2.5)
 .8 (1.2)

1.1 (1.8)
1.4 (1.4)
2.1 (1.9)
1.8  (1.6)
1.4 (1.4)
2.2 (1.9)
1.4 (1.1)
2.4 (2.2)
1.0 (1.7)
 .8 (1.2)
1.2 (1.4)
 .4 (1.0)
 .9 (1.4)
1.5 (1.6)
1.5 (1.5)
1.7 (1.6)
3.5 (3.2)
1.3 (1.6)
2.3 (2.0)
1.1 (1.3)
1.8 (1.5)
2.5 (1.7)
 .6 (1.2)
2.3 (1.8)
1.6 (1.2)

1.3 (1.3)
3.6 (1.9)
 .7 (1.2)
2.4 (2.4)
 .5 (1.2)
2.8 (2.1)
3.9 (2.5)
1.7 (2.8)
1.1 (1.8)
1.0 (1.3)
1.9 (1.5)
1.9 (1.5)
 .6 (1.1)
1.8 (1.4)
1.5 (1.5)
2.7 (2.7)
3.5 (1.8)
 .7 (1.1)
1.8 (2.4)

1.6 (1.4)
3.0 (3.7)
3.1 (2.5)
1.9 (3.1)
1.6 (1.5)
 .7 (1.4)
1.8 (2.2)
2.6 (2.4)
 .7 (1.2)
4.7 (3.0)
 .9 (1.4)
2.8 (3.2)
 .6 (1.2)

 .8 (1.5)
1.4 (1.9)
2.4 (2.7)
1.7 (1.8)
1.2 (1.6)
2.4 (2.4)
1.3 (1.4)
2.2 (2.4)
 .8 (1.5)
 .5 (1.2)
1.3 (1.9)
 .3 ( .9)
 .7 (1.2)
 .9 (1.4)
1.5 (2.1)
1.7 (1.9)
3.2 (3.9)
1.0 (1.5)
2.2 (2.5)
 .8 (1.2)
2.0 (1.9)
2.7 (2.4)
 .4 (1.0)
2.1 (1.7)
1.5 (1.5)

1.1 (1.5)
3.5 (2.2)
 .4 ( .9)
 .4 ( .9)
2.4 (2.8)
 .4 ( .9)
2.4 (2.2)
1.4 (2.0)
1.1 (2.1)
1.0 (1.5)
1.6 (1.6)
1.7 (1.7)
 .5 (1.0)
1.9 (2.1)
1.2 (1.6)
2.4 (3.0)
3.9 (2.3)
 .5 (1.0)
1.8 (3.3)

1.3 (1.3)
3.3 (5.2)
3.0 (2.9)
2.0 (3.6)
1.4 (1.6)
 .8 (1.9)
1.9 (3.19
2.8 (3.5)
 .6 (1.1)
5.4 (5.0)
 .9 (1.4)
3.5 (5.1)
 .6 (1.4)

 .8 (1.3)
1.1 (1.8)
2.8 (4.0)
1.6 (2.0)
1.0 (1.3)
2.6 (3.6)
1.2 (2.0)
2.4 (3.6)
 .8 (1.7)
 .5 (1.1)
1.3 (2.4)
 .3 (1.1)
 .7 (1.3)
1.0 (2.3)
1.4 (2.6)
1.7 (2.7)
3.2 (4.2)
1.0 (2.0)
2.4 (3.4)
 .7 (1.3)
1.9 (2.4)
2.9 (3.4)
 .3 ( .8)
1.9 (1.9)
1.4 (2.0)

1.0 (1.5)
3.0 (2.2)
 .4 ( .9)
2.1 (2.9)
 .4 (1.0)
2.0 (1.9)
5.2 (4.9)
1.4 (2.1)
1.1 (2.4)
 .8 (1.3)
1.5 (2.1)
1.5 (2.0)
 .6 (1.2)
1.9 (2.6)
1.3 (2.4)
2.4 (4.0)
3.8 (3.5)
 .5 (1.0)
2.1 (4.6)

.84

.81

.92

.62

.83

.46

.77

.84

.41

.87

.51

.83

.33

.48

.70

.84

.73

.63

.73

.73

.75

.41

.36

.55

.20

.41

.58

.63

.71

.79

.50

.76

.52

.78

.87

.23

.97

.82

.62

.95

.33

.75

.24

.85

.94

.60

.34

.50

.85

.76

.32

.84

.64

.67

.93

.38

.58

 -1.09
  -.86
 -2.03
   .23
 -1.01
  1.03
  -.66
 -1.17
  1.28
 -1.34
   .75
 -1.01
  1.63

   .94
  -.13
 -1.17
  -.30
   .18
  -.30
  -.36
  -.47
  1.28
  1.53
   .61
  2.55
  1.28
   .47
   .23
  -.19
  -.72
   .85
  -.53
   .80
  -.66
 -1.30
  2.41
 -2.56
  -.93

   .27
 -2.18
  1.74
  -.47
  2.27
 -1.09
 -2.03
   .37
  1.63
   .89
 -1.17
  -.47
  1.74
 -1.09
   .23
   .02
 -1.90
  1.42
   .51

Note: the abbreviation in brackets indicates the higher-level neighbourhood attribute to which a particular attribute refers. Noi: noise, mal:
malodour, lit: litter, saf: safety, cro: crowding, pol: pollution, fac: facilities. The numbers in front of the attributes refer to their number in the list
of Appendix B1.

Appendix B5: Mean weights for the neighbourhood attributes according to the standardized-, the rank-sum,
and the rank-reciprocal rule, the relative frequency of importance, and the 'Rasch-analysis'. Data from study
2 (Chapter 5).
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Appendix C1: Orthogonal array for dwelling profiles, as used in study 4 (Chapter 7).

Profile Costs Upkeep Size Ind. cl. Out. fac. Rank order

A: 9+ - - + -

B: 7+ - + - +

C: 6- - + + -

D: 8- - - - +

E: 5- + + - -

F: 3- + - + +

G: 4+ + - - -

H: 1+ + + + +

I: 2- + + + +
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Appendix C2: Set of 9 profiles of dwellings (translated from Dutch), as used in study 4 (Chapter 7).

Dwelling A Dwelling costs are low
The dwelling's upkeep is poor
This dwelling is small with poor facilities
The indoor climate is excellent
The facilities around the dwelling are inferior

Dwelling B Dwelling costs are low
The dwelling's upkeep is poor
This dwelling is sizeable with good facilities
The indoor climate is bad
The facilities around the dwelling are fine

Dwelling C Dwelling costs are high
The dwelling's upkeep is poor
This dwelling is sizeable with good facilities
The indoor climate is excellent
The facilities around the dwelling are inferior

Dwelling D Dwelling costs are high
The dwelling's upkeep is poor
This dwelling is small with poor facilities
The indoor climate is bad
The facilities around the dwelling are fine

Dwelling E Dwelling costs are high
The dwelling's upkeep is excellent
This dwelling is sizeable with good facilities
The indoor climate is bad
The facilities around the dwelling are inferior

Dwelling F Dwelling costs are high
The dwelling's upkeep is excellent
This dwelling is small with poor facilities
The indoor climate is excellent
The facilities around the dwelling are fine

Dwelling G Dwelling costs are low
The dwelling's upkeep is excellent
This dwelling is small with poor facilities
The indoor climate is bad
The facilities around the dwelling are inferior

Dwelling H Dwelling costs are low

The dwelling's upkeep is excellent
This dwelling is sizeable with good facilities
The indoor climate is excellent
The facilities around the dwelling are fine

Dwelling I Dwelling costs are high
The dwelling's upkeep is excellent
This dwelling is sizeable with good facilities
The indoor climate is excellent
The facilities around the dwelling are fine
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Appendix C3: Questionnaire (translated from Dutch), as used in study 4 (Chapter 7).

The following questions are about the judgement tasks you previously performed.
1. The judgement tasks for the dwellings and neighbourhoods were difficult?

|__| yes |__| no
2. The judgement tasks for dwellings and neighbourhoods were boring?

|__| yes |__| no

The following questions are about you and your household.
1. You were born in the year: |__|__|__|__|

2. You are a: |__| female |__| male

3. Your Postcode is: |__|__|__|__|  |__|__|

4. How many members does your household 
comprise? |__|__| total number of persons

5. You are |__| tenant or |__| owner of your dwelling?

6. What is the number of living and bed rooms? |__|__| number

7. What is your present occupation?: ......................................................................

8. What kind of education did you receive?
|_| primary school
|_| |
|_| secondary school
|_| |
|_| bachelor degree
|_| |
|_| university degree

9. The nett total income of your household lies:
|_| below ƒ 1500 per month
|_| between ƒ 1500 and ƒ 2000
|_| between ƒ 2000 and ƒ 2500
|_| between ƒ 2500 and ƒ 3000
|_| between ƒ 3000 and ƒ 3500
|_| between ƒ 3500 and ƒ 4500
|_| between ƒ 4500 and ƒ 5500
|_| over ƒ 5500 per month

10. How long have you been living in this neighbourhood? |__|__| years

The following questions are about your present residential situation.
very fairly very 

Altogether, how satisfied are you unsatisfied satisfied satisfied
with:
1. your present residential situation?   1   2   3   4   5
2. your neighbours?   1   2   3   4   5
3. your present dwelling?   1   2   3   4   5
4. your present neighbourhood?   1   2   3   4   5

5. If you would have to move, to not at all fairly very much
   what extent would you regret this?   1   2   3   4   5
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The following questions are all about your present dwelling.
very <--------------------------> very

To what extent are you satisfied with: unsatisfied satisfied
1. size of and facilities in the dwelling 1 2 3 4 5
2. the location of the dwelling 1 2 3 4 5
3. the costs of the dwelling 1 2 3 4 5
4. the state of upkeep of the dwelling 1 2 3 4 5
5. the indoor climate of the dwelling 1 2 3 4 5
6. the amount of the rent/mortgage 1 2 3 4 5
7. the location of the dwelling wit respect 
   to the facilities in the neighbourhood 1 2 3 4 5
8. the view from the dwelling 1 2 3 4 5
9. the number of rooms in your dwelling 1 2 3 4 5
10. the facilities (e.g., sanitation, heating, etc.) 1 2 3 4 5
11. the level of outdoor upkeep 1 2 3 4 5
12. the level of indoor upkeep 1 2 3 4 5
13. the garden 1 2 3 4 5
14. the costs of upkeep 1 2 3 4 5
15. the natural light in your dwelling 1 2 3 4 5
16. the storage space in your dwelling 1 2 3 4 5

17. the costs for heating, water, and electricity 1 2 3 4 5
18. the size of the rooms 1 2 3 4 5

In your dwelling, to what extent are you not at all <---------------------------> very much annoyed by:
19. sounds of indoor appliances 1 2 3 4 5
20. mould or vermin 1 2 3 4 5
21. malodour from the  sink or sewerage 1 2 3 4 5
22. noise by neighbours 1 2 3 4 5

The following questions are all about your present neighbourhood.
very <---------------------------> very

To what extent are you satisfied with: unsatisfied satisfied
1. the social contacts in your neighbourhood 1 2 3 4 5
2. the facilities in your neighbourhood 1 2 3 4 5
3. the accessibility of your neighbourhood 1 2 3 4 5
4. the built environment in your
   neighbourhood 1 2 3 4 5
5. the environmental hygiene in your 
   neighbourhood 1 2 3 4 5
6. public transportation 1 2 3 4 5
7. the greenery 1 2 3 4 5
8. the level of upkeep of your neighbourhood 1 2 3 4 5
9. the sports facilities 1 2 3 4 5
10. the location of the neighbourhood with
    respect to the city's centre 1 2 3 4 5

11. the parking facilities  1 2 3 4 5
12. the contact with the residents in
    the neighbourhood 1 2 3 4 5
13. the shops 1 2 3 4 5
14. the neatness of the neighbourhood 1 2 3 4 5
15. the walks 1 2 3 4 5
16. the contact with your neighbours 1 2 3 4 5

To what extent do you worry about: not at all <---------------------------> very much
17. Your personal safety and the safety  



193Appendices

    of your belongings 1 2 3 4 5
18. vandalism in your neighbourhood 1 2 3 4 5
19. safety risks of traffic in your neighbourhood 1 2 3 4 5
20. burglaries or theft in your neighbourhood 1 2 3 4 5

In your neighbourhood, to what extent are
you annoyed by: not at all <---------------------------> very much
21. noise 1 2 3 4 5
22. malodour 1 2 3 4 5
23. unaesthetic buildings 1 2 3 4 5
24. noise by neighbours 1 2 3 4 5
25. soil pollution 1 2 3 4 5
26. noise by industrial activity 1 2 3 4 5
27. noise by nightlife 1 2 3 4 5
28. traffic noise 1 2 3 4 5
29. busy streets 1 2 3 4 5
30. encountering strange and unknown faces 1 2 3 4 5
31. garbage and waste on the street 1 2 3 4 5
32. abandoned buildings 1 2 3 4 5
33. dense developments 1 2 3 4 5
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Importance   Utility        Aspect        Level
 (weight)
                          Costs
 3.03       .1250                      low 
           -.1250                      high
          

                 Upkeep
51.52      2.1250             ----     excellent

 -2.1250         ----          poor
          
                        Size/Facilities
15.15       .6250             -        sizeable
         -.6250            -          small
          
                        Indoor climate
15.15       .6250             -        excellent
         -.6250            -          bad
          
                        Outdoor facilities
15.15       .6250             -        fine
         -.6250            -          inferior
          
             4.6250( .5154) CONSTANT

Appendix C4: Result of the conjoint analysis of the rankings of 9 dwelling profiles (see Appendix C2) for 1
respondent, as obtained in study 4 (Chapter 7).
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Demographic and household
variables

All
 respondents

(n=104)

City N-SES

Rotterdam
(n=44)

Groningen
(n=60)

low
(n=46)

high
(n=58)

age (years):
female (%):

I-SES:
owner (%):

length of residence (years):

46.8 (16.6)
59.6

8.1 (3.1)
33.7

17.1 (16.2)

48.2 (16.0)
54.5

7.9 (3.1)
34.1

20.3 (18.5)

45.7 (17.2)
63.3

8.2 (3.1)
33.3

14.6 (13.9)

43.9 (16.3)
56.5

7.2 (2.9)
15.2

17.5 (17.5)

49.0 (16.7)
62.1

8.8 (3.1)
48.3

16.7 (15.3)

total number of people:
number of rooms:
occupation ratio:

2.2 (1.2)
3.9 (1.5)
0.6 (0.2)

2.5 (1.3)
4.1 (1.5)
0.6 (0.3)

1.9 (1.0)
3.8 (1.5)
0.5 (0.2)

1.9 (1.0)
3.4 (1.3)
0.6 (0.2)

2.5 (1.2)
4.3 (1.6)
0.6 (0.2)

Demographic and household
variables

Sex Age

female
(n=62)

male
(n=42)

18-39
(n=40)

40-59
(n=31)

60 $
(n=33)

age (years):
female (%):

I-SES:
owner (%):

length of residence (years):

46.8 (15.3)
-

8.4 (3.1)
35.5

16.3 (14.5)

45.7 (17.2)
-

7.7 (3.1)
31.0

18.1 (18.6)

29.6 (5.3)
60.0

8.3 (2.7)
32.5

5.5 (4.7)

47.2 (5.2)
58.1

9.9 (3.3)
51.6

16.7 (12.1)

69.5 (6.0)
60.6

7.0 (3.2)
18.2

27.8 (16.1)

total number of people:
number of rooms:
occupation ratio:

2.4 (1.3)
4.2 (1.5)
0.6 (0.3)

1.9 (1.0)
3.6 (1.5)
0.5 (0.2)

2.2 (1.4)
3.5 (1.3)
0.6 (0.2)

2.7 (1.4)
4.3 (1.2)
0.6 (0.2)

1.8 (0.5)
4.1 (1.9)
0.5 (0.2)

Appendix C5: Personal and household characteristics (mean + (s.d.) and percentages) for all respondents
and for each category of the subject-design factors: city, N-SES, sex, and age. Data from study 4 (Chapter 7).



Samenvatting

Introductie
Het onderwerp van dit proefschrift is het begrip 'milieukwaliteit', in het bijzonder de
ervaren kwaliteit van de stedelijke leefomgeving. Het belang van de kwaliteit van het
stedelijke gebied, de belangrijkste woon- en leefomgeving van de mens, neemt toe. Ten
eerste omdat een toenemend aantal mensen reeds woont in stedelijke gebieden of er in
de nabije toekomst zal wonen. Ten tweede omdat mensen in stedelijke omgevingen vaak
te maken hebben met meervoudige blootstelling aan negatieve omgevingsfactoren zoals
lawaai, stank, luchtverontreiniging, externe veiligheidsrisico's, bevolkingsdrukte of
vervuiling. De effecten van blootstelling aan deze factoren worden hinder genoemd.
Hinder is een belangrijk beleidsprobleem met name vanwege het groot aantal mensen dat
ermee te  maken heeft. Daarom is het van belang een goede kwaliteit van de woon- en
leefomgeving te handhaven. Een eerste stap in deze richting is het valide en
betrouwbaar meten van de omgevingskwaliteit.
Grofweg kunnen we twee typen meetmethoden onderscheiden. Enerzijds meetmethoden
gericht op het vaststellen van blootstelling aan negatieve omgevingsfactoren (bijv.: het
meten van geluidsdruknivo's of geurconcentraties), anderzijds meetmethoden gericht op
het vaststellen van effecten van blootstelling aan deze factoren. De effecten van
blootstelling kunnen heel divers zijn, bijv.: gezondheidseffecten, economische effecten,
of afgenomen woontevredenheid. Beide typen meetmethoden hebben voor- en nadelen.
Methoden gericht op het vaststellen van blootstellingsnivo's zijn min of meer objectief.
Echter, de samenhang tussen blootstellingsnivo en de effecten, zoals hinder, is matig.
Methoden gericht op het vaststellen van de effecten van blootstelling omzeilen dit
laatste probleem. Een probleem bij dit type meetmethode is het kwantificeren van de
effecten.
In dit proefschrift wordt een 'effect'-benadering van omgevingskwaliteit gehanteerd. De
bes tudeerde effecten zijn de cognitieve en affectieve reacties (tevredenheid en hinder)
op de hoedanigheid van de woon- en leefomgeving. 'Tevredenheid' wordt hier gebruikt
als een maatstaf voor de beoordeling van de ervaren kwaliteit van de stedelijke
leefomgeving. 'Hinder' kan  worden opgevat als een van de meest wijd verbreide effecten
van blootstelling aan de bovengenoemde omgevingskenmerken, waarbij hinder een
negatieve invloed heeft op de ervaren woontevredenheid.

Theorie
Vanuit het standpunt van de beleidsmaker kan milieukwaliteit als een 'hiërarchisch
multi-attributief' begrip worden opgevat. Volgens het Nationaal Milieubeleid Plan (NMP)
wordt de kwaliteit van woningen en buurten beïnvloed door met name fysisch-
chemische omgevingskenmerken (bijv.: de aanwezigheid van radon, stikstofoxides en
vocht in woningen; lawaai, stank, veiligheidsrisico's en luchtverontreiniging in buurten).
Uit de  literatuur kan men opmaken dat de kwaliteit van woningen en buurten ook
afhankelijk is van psycho-sociale kenmerken (bijv.: sociale veiligheidsrisico's,
bevolkingsdrukte) en kenmerken van de bebouwde omgeving (bijv.: de aanwezigheid
van d iensten en voorzieningen). Daarnaast is het beleid gebaseerd op 'meting van
blootstellingsnivo's' en op 'oordelen van experts'. Het probleem met
bloots tellingsgegevens is al kort aangestipt. Beoordelingen van omgevingskwaliteit
door  experts blijken een matige samenhang te vertonen met de oordelen van niet-
experts, dat wil zeggen bewoners.
Vanuit een cognitief-psychologisch perspectief kan worden gesteld dat de relatie tussen
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de mens en zijn omgeving wordt beïnvloed door eigenschappen van de mens (bijv.:
leeftijd, sociaal- economische status, copingstijl of neuroticisme), van de omgeving
(bijv.: waarde van een omgevingskenmerk, periodiciteit of voorspelbaarheid) en door
eigenschappen die door de interactie tussen de mens en de omgeving ontstaan (bijv.:
mate waarin een omgevingskenmerk activiteiten verstoort of de mate waarin een
omgevingskenmerk aan gedrag van andere personen kan worden toegeschreven). De
kwaliteit van de stedelijke leefomgeving wordt, naast door blootstellingsnivo's, dus ook
door andere eigenschappen bepaald. Verder kan men concluderen dat verschillende
bronnen van eenzelfde omgevingskenmerk (neem bijvoorbeeld lawaai: lawaai door
buren, door verkeer of door industriële activiteit) verschillend kunnen scoren op een
aantal  van de bovengenoemde eigenschappen. Vandaar dat het zinvol is
omgevingskwaliteit te beoordelen op het nivo van omgevingsbronnen.
De resultaten van eerder empirisch onderzoek laten zien dat een groot aantal
omgevingskenmerken van invloed zijn op de ervaren omgevingskaliteit. De bestudeerde
kenmerken binnen iedere studie varieerden. Daarnaast werd in de meeste studies de
verzameling van relevante kenmerken door de onderzoeker aangedragen. Om deze twee
redenen is het van belang dat alle relevante kenmerken worden verzameld en dat deze
ook door bewoners worden aangedragen. Eveneens was het opvallend dat de
kenmerken op meerdere nivo's van concreetheid waren gedefinieerd terwijl de
gehanteerde structuur van het begrip omgevingskwaliteit veelal slechts één, lager
gelegen, nivo kende. Tenslotte bleek de voorspellende waarde van de verschillende
verzamelingen van omgevingskenmerken ten aanzien van 'woontevredenheid' sterk te
variëren. In sommige studies werd alleen de invloed van de omgevingskenmerken
onderzocht terwijl in andere studies tevens de invloed van persoonskenmerken werd
onderzocht. Dit laatste zou tot een toename in de voorspellende waarde in
'woontevredenheid' kunnen leiden. Verschillende persoonskenmerken blijken van
invloed te zijn op de ervaren milieukwaliteit, bijv.: leeftijd, sociaal-economische status
(SES) en eigendomsvorm van de woning. Oudere mensen, mensen met een hogere SES
en eigenaren blijken veelal tevredener te zijn over hun woonsituatie dan jongere mensen,
mensen met een lage SES of huurders.  

Onderzoekshypothesen
Op basis van de bespreking van de drie verschillende invalshoeken (beleid, theorie en
empirie) werd een hiërarchisch, multi-attributief model voor omgevingskwaliteit
opges teld (het zgn. theoretisch model, zie Afbeelding 2.1) en werden vier
onderzoekshypothesen geformuleerd:
Hypothese 1:
- De ervaren kwaliteit van de stedelijke leefomgeving kan worden opgevat als

een hiërarchisch multi-attributief begrip.
Hypothese 2:
- De kwaliteit van de stedelijke leefomgeving is niet uitsluitend afhankelijk van

fysisch-chemische kenmerken maar ook van psycho-sociale kenmerken en van
kenmerken van de bebouwde omgeving.

Hypothese 3:
- De beoordeling van de omgevingskwaliteit door 'experts' onderscheidt zich van

die van  bewoners. Dit betreft de relevant geachte omgevingskenmerken, de
mentale weergave (structuur) van het begrip omgevingskwaliteit en het
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relatieve belang van de kenmerken.
Hypothese 4:
- Voor het modelleren van de ervaren omgevingskwaliteit biedt de

psychologische besliskunde een bruikbaar methodologisch raamwerk. Het
toepassen van verschillende besliskundige methoden en technieken voor het
analyseren van het begrip omgevingskwaliteit zal tot vergelijkbare resultaten
leiden.

Onderzoeksmethoden
De psychologische besliskunde omvat tal van theorieën en methoden voor het
analyseren van multi-attributieve begrippen of objecten. Een multi-attributieve
evaluatiemethode bestaat in het algemeen uit een aantal stappen: het inventariseren (en
eventueel structureren) van relevante kenmerken waarop objecten worden beoordeeld,
het  evalueren van de objecten met betrekking tot de geselecteerde kenmerken, het
bepalen van het relatieve belang (gewicht) van de afzonderlijke kenmerken, het
samenvoegen (aggregeren) van de objectscores per kenmerk en hun gewicht tot een
'overall'-waarde en, tot slot, de gevoeligheidsanalyse. Alleen de eerste drie stappen zijn
uitgevoerd in de beschreven empirische studies.
In dit proefschrift wordt een belangrijk methodologisch aspect onderzocht, namelijk de
wijze waarop gewichten kunnen worden bepaald. Dit kan op een construerende of op
een reconstruerende manier gebeuren. Construerend modelleren houdt in dat een multi-
attributief begrip wordt opgebouwd uit de onderliggende, concrete kenmerken. De
gewichten (relatieve belang) van de kenmerken worden dan meestal direct bepaald,
namelijk door de beoordelaar(s) de kenmerken te laten rangordenen of scoren.
Reconstruerend modelleren houdt in dat de algemene beoordelingen ('overall'-waarden)
van een begrip of object achteraf worden ontleed in het relatieve belang van ieder
afzonderlijk kenmerk.  Op basis van dit onderscheid zijn drie verschillende
onderzoeksopzetten voor de empirische studies gebruikt. 
De Hiërarchische Multiple Regressie (HMR) benadering is een reconstruerende
benadering. Binnen de HMR aanpak beoordelen bewoners hun huidige woonsituatie op
alle kenmerken in het theoretisch model voor omgevingskwaliteit. Met behulp van een
vragenlijst geven de respondenten hun beoordeling van de woonsituatie per kenmerk
alsook algemene oordelen over hun woonsituatie. Met behulp van regressieanalyse
worden de gewichten van de woonkenmerken bepaald. De gewichten worden op
groepsnivo bepaald, dat wil zeggen voor alle respondenten tesamen. Een voordeel van
deze benadering is de hoge realiteitswaarde van de beoordelingstaak: bewoners
beoordelen echte woningen en buurten. Een tweede voordeel is dat de
gegevensverzameling relatief eenvoudig kan geschieden met behulp van een
schriftelijke vragenlijst. Zodoende kunnen grotere groepen mensen aan het onderzoek
meedoen hetgeen de betrouwbaarheid van de resultaten ten goede komt. Nadelen zijn:
de mogelijke samenhang tussen de onafhankelijke variabelen (multi-collineariteit)
waardoor het lastig is te bepalen welke kenmerken in welke mate bijdragen aan de
(on)tevredenheid, het feit dat de gewichten slechts op groepsnivo kunnen worden
bepaald en de hoogte van de gewichten kan beïnvloed zijn door feitelijke toestand van
de bestudeerde kenmerken.
De Multi-Attributieve Utiliteits (nuts; MAU) benadering is een construerende aanpak.
De respondenten inventariseren eerst relevante woonkenmerken. Vervolgens ordenen zij
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deze in een zogeheten 'waardenboom'. Iedere respondent bepaalt individueel de
gewichten voor de woonkenmerken middels rangordeningen en score-toekenning. Het
voordeel van deze aanpak is dat de gewichten onafhankelijk van de feitelijke
woonsituatie van de respondent kunnen worden bepaald. Daarnaast kunnen de
gewichten op individueel nivo worden bepaald. Een nadeel is dat de
beoordelingsprocedure relatief moeilijk en tijdrovend is. Deze kan het best in een
persoonlijk interview worden uitgevoerd hetgeen meestal met kleinere aantallen
respondenten wordt gedaan.
Tenslot te, de Conjuncte Analyse (CA). Dit is een reconstruerende aanpak. In een CA
experiment beoordelen respondenten verschillende beschrijvingen van woonsituaties
(profielen). Profielen zijn beschrijvingen van bijvoorbeeld woningen in termen van
relevante woningkenmerken. De waarden van deze kenmerken zijn systematisch
gevarieerd en gecombineerd volgens een experimenteel design. Dientengevolge
weerspiegelt ieder profiel een ander kwaliteitsnivo. Iedere respondent beoordeelt
verscheidene profielen en respondenten geven alleen 'overall'-oordelen over de objecten
(rangordening naar voorkeur). In de analyse vindt regressie plaats van de 'overall'-
oordelen van de respondent op de waarden van de kenmerken zoals beschreven door de
onderzoeker. Dit leidt tot een schatting van de relatieve gewichten voor de kenmerken
per respondent. Het voordeel van de CA aanpak is dat de onderzoeker controle heeft
over de niveaus van de kenmerken zodat het resultaat niet wordt beïnvloed door de
feitelijke woonsituatie van een respondent. Een nadeel is de relatief lage realiteitswaarde
van de beoordelingstaak: het weergeven van een complexe situatie als de
woonomgeving met behulp van geschreven kaarten. 
Geen van de drie genoemde benaderingen is duidelijk de beste of de slechtste. Daarom
is ervoor gekozen ze alle drie te gebruiken in de empirische studies. Een viertal
velds tudies werd uitgevoerd voor de uitwerking van de onderzoekshypothesen en
beantwoording van de onderzoeksvragen. De mate van overeenstemming tussen de
resultaten van de drie onderzoeksmethodes is indicatief voor de validiteit en
robuustheid van de bevindingen.

Empirisch onderzoek 1
Op basis van de HMR aanpak werd een vragenlijstonderzoek uitgevoerd (Hoofdstuk 4).
Doel van dit onderzoek was het inventariseren van belangrijke woonkenmerken en het
bestuderen van de invloed van hinder door verschillende bronnen op de ervaren
woonkwaliteit. Aan in totaal 1200 inwoners in zes Rotterdamse buurten, variërend in
buurt-Sociaal Economische Status (SES), werd een vragenlijst toegestuurd. In de
vragenlijst werd de respondenten gevraagd hun huidige woonsituatie te beoordelen aan
de hand  van de in totaal 66 kenmerken in het model voor omgevingskwaliteit (zie
Afbeelding 2.1). Beoordelingen werden gegeven in termen van tevredenheid of hinder
op 5-puntschalen. 
Het responspercentage was redelijk (39,3%). Op buurtnivo bleek er een sterke, negatieve
samenhang (-0,89) te bestaan tussen woontevredenheid en feitelijke migratiecijfers. Een
regressieanalyse liet zien dat tevredenheid met de woning, de buurt en de buren 25%
van de variantie in woontevredenheid verklaarden. Tevredenheid met specifieke
woningkenmerken verklaarde 55% van de variantie in tevredenheid met de woning.
Tevredenheid met afzonderlijke buurtkenmerken verklaarde 26% van de variantie in
tevredenheid met de buurt. Zoals verwacht bleek 'tevredenheid met de woonomgeving'
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niet alleen afhankelijk te zijn van verschillende vormen van 'verontreiniging' (zoals lawaai
of vuilnis) maar ook van psycho-sociale kenmerken (bevolkingsdrukte) en kenmerken
van de bebouwde omgeving (voorzieningen in de buurt). De invloed van demografische
kenmerken (leeftijd, geslacht, SES, eigendomsvorm woning en ervaren gezondheid) op
woontevredenheid bleek gering te zijn.

Empirisch onderzoek 2
In dit onderzoek werd een MAU benadering gevolgd. Het betrof een interview waarin
het  begrip omgevingskwaliteit werd 'geconstrueerd'. Het doel van deze studie was het
inventariseren van belangrijke woonkenmerken en het vaststellen van hun relatieve
belang (gewicht). Een tweede doel was het ontwerpen van een zogenaamd empirisch
model voor omgevingskwaliteit. In totaal werden 102 mensen in vier buurten in
Groningen en Rotterdam geïnterviewd. Allereerst werd de respondenten gevraagd
relevante woonkenmerken te noemen. Vervolgens selecteerden de respondenten de
voor hen belangrijke kenmerken. Dit gebeurde aan de hand van een van tevoren
opgestelde lijst (zie Appendix B1), eventueel aangevuld met kenmerken die de
respondent zelf had genoemd. Op basis van deze selectie werd een maat voor
belangrijkheid van een kenmerk op groepsnivo verkregen: het percentage respondenten
dat een kenmerk belangrijk vond. In een volgende taak werd de respondenten gevraagd
de woningkenmerken en de buurtkenmerken afzonderlijk te groeperen op basis van
overeenkomst. Kenmerken waarvan de respondent vond dat ze bij elkaar hoorden
werden in eenzelfde groep bij elkaar gezet. Dit leidde tot individuele hierarchische
ordeningen van kenmerken (waardenbomen) die vervolgens bij elkaar werden gevoegd
to t een zogenaamd empirisch model voor omgevingskwaliteit (zie Figuur 5.1). De
overeenstemming tussen het theoretische model en het empirische model bleek vrij
groot  te  zijn. Tenslotte werd de respondenten gevraagd de gevormde groepen en
kenmerken in de groepen te rangordenen en een score toe te kennen met betrekking tot
hun  belang voor omgevingskwaliteit. Uit de verkregen rangordeningen en ruwe scores
werden de relatieve gewichten van de woonkenmerken per respondent bepaald. De
belangrijkste woningkenmerken waren: huur of aflossing, de aanwezigheid en kwaliteit
van  voorzieningen in huis, ruime kamers, geluid van buren en de aanwezigheid en
kwaliteit van voorzieningen om het huis. De belangrijkste buurtkenmerken waren: het
vóórkomen van inbraken, vandalisme en berovingen, de aanwezigheid van junkies of
pros tituées, sociale contacten in de buurt, de aanwezigheid van groenvoorzieningen,
geluid van buren, leegstand, het openbaar vervoer en het onderhoud van de buurt. De
samenhang tussen de relatieve gewichten verkregen met behulp van verschillende
schattingsmethoden (percentage respondenten dat een kenmerk belangrijk vindt,
rangordeningen en scores) bleek hoog te zijn (range van paarsgewijze correlaties: 0,56 -
0,95). De resultaten van een multi-variate variantieanalyse lieten zien dat de invloed van
de demografische kenmerken leeftijd, geslacht, woonplaats (Groningen of Rotterdam) en
SES op de hoogte van de relatieve gewichten verwaarloosbaar was. 

Empirisch onderzoek 3
Deze studie was een herhaling van de vorige studie voor wat betreft de onderzoeksopzet
en de  uitvoering. Het verschil betrof het type respondent. In deze studie werden 20
'experts' geïnterviewd. De experts waren allen gemeentelijke medewerkers van de steden
Rotterdam en Groningen werkzaam op verschillende terreinen (bijv.: politie,
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milieuhygiëne, volksgezondheid, sociale zaken, ruimtelijke ordening). Hun taak of een
deel van hun taak bestond uit beleidsadvisering en/of bestuurlijke werkzaamheden op
de bovengenoemde terreinen. Het doel van dit onderzoek was om de mate van
samenhang in de evaluatie van omgevingskwaliteit tussen experts en bewoners te
bepalen.
Experts en bewoners waren het in hoge mate met elkaar eens over het relatieve belang
van de woonkenmerken (de correlatie tussen bewoners en experts voor de
woningkenmerken bedroeg 0,77 en voor de buurtkenmerken 0,80). Het groeperen op
overeenkomst van de kenmerken leidde tot een empirisch model van omgevingskwaliteit
volgens de expert-groep. Zowel de structuur van dit model alsook de kenmerken in het
model vertoonde een redelijke grote overeenkomst met het empirisch model van de
bewoners.

Empirisch onderzoek 4
In deze studie werd een Conjunct Analyse (CA) experiment uitgevoerd. De belangrijkste
onderzoeksdoelen waren het bepalen van het relatieve belang van een verzameling
woonkenmerken en het vaststellen van de samenhang tussen de relatieve gewichten
zoals bepaald bij de MAU aanpak (studie 2) en de CA aanpak. Uit twaalf verschillende
buurten variërend in buurt-SES in de steden Rotterdam en Groningen namen 104
bewoners  deel aan het onderzoek. Tijdens een interview werd de respondenten een
aantal experimenteel vervaardigde profielen (beschrijvingen) van woning en buurten
voorgelegd. Deze profielen werden ontworpen op basis van het empirisch model
opgeste ld door bewoners in onderzoek 2. In totaal moesten de respondenten veertien
s e t s  profielen beoordelen. Ieder set bevatte beschrijvingen van woonsituaties die
varieerden in kwaliteit. Per set werd de respondenten gevraagd de verschillende
beschrijvingen te rangordenen naar hun voorkeur om er te wonen (laagste voorkeur -
hoogste voorkeur). Deze rangordeningen werden in de analyse opgevat als 'overall'
kwaliteitsbeoordelingen. Op basis van deze 'overall'-beoordelingen werden de gewichten
van de kenmerken per respondent bepaald. De belangrijkste woningkenmerken waren:
het  onderhoud van de woning (binnen en buiten), de aanwezigheid van
vocht /schimmels, geuroverlast, huur of aflossing en de kosten van onderhoud. De
belangrijkste buurtkenmerken waren: inbraken, contact met de buren, vandalisme,
sociale contacten in de buurt, leegstand, geluid van industriële activiteit,
bodemverontreiniging, veiligheidsrisico's door verkeer, geluid van buren en de
aanwezigheid van winkels. De samenhang tussen de gewichten verkregen volgens de
MAU aanpak (onderzoek 2) en de CA aanpak (dit onderzoek) was laag (0,31) voor de
woningkenmerken en redelijk hoog (0,64) voor de buurtkenmerken. De invloed van de
demografische kenmerken leeftijd, geslacht, woonplaats (Groningen en Rotterdam) en
SES op de hoogte van de relatieve gewichten bleek nihil te zijn.

Conclusies
De belangrijkste conclusies met betrekking tot de vier onderzoekshypothesen:
- Omgevingskwaliteit kan het best worden opgevat als een hiërarchisch multi-attributief
begrip. Omgevingskwaliteit wordt beïnvloed door verschillende soorten
woonkenmerken. Deze kunnen het best worden weergegeven in een hiërarchisch
s t ructuur. De ervaren kwaliteit van woningen wordt met name bepaald door kenmerken
die te maken hebben met de kosten, het binnenhuisklimaat en de grootte van en
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voorzieningen in de woning. De kwaliteit van buurten wordt met name bepaald door aan
veiligheid gerelateerde woonkenmerken, de voorzieningen in de buurt, vervuilings- en
esthetische kenmerken, sociale contacten en milieuverontreiniging.

- Het belang van de fysisch-chemische woonkenmerken in relatie tot de ervaren
omgevingskwaliteit varieert voor woningen en buurten. Voor de ervaren kwaliteit van
woningen spelen fysisch-chemische kenmerken een relatief belangrijke rol, terwijl voor
de ervaren kwaliteit van buurten andere type kenmerken van groter belang blijken te zijn.
Van de fysisch-chemische kenmerken bleek alleen geluidsoverlast voor zowel woningen
als buurten een belangrijk kwaliteitskenmerk te zijn.

- De oordelen van experts en bewoners bleken in grote mate overeen te komen met
bet rekking tot de relevante woonkenmerken, hun hiërarchische ordening en hun
relatieve belang. De mate van overeenstemming tussen beide met betrekking tot de
evaluatie van woningen en buurten op de relevante kenmerken is nog onduidelijk.

- De voorgestelde multi-attributieve evaluatie van de ervaren omgevingskwaliteit is een
adequate manier om dit begrip te analyseren en modelleren. De voorgestelde procedures
leidden tot redelijk robuuste resultaten voor wat betreft de relevante woonkenmerken en
hun (hiërarchische) structuur. De robuustheid van de bepaalde relatieve gewichten van
de woonkenmerken op basis van de twee verschillende analysemethoden, staat nog ter
discussie.

Implicaties voor milieubeleid, theorie en onderzoek:
- Het milieubeleid voor de stedelijke leefomgeving zou een geïntegreerd beleid moeten
zijn waarin naast fysisch-chemische woonkenmerken ook psycho-sociale kenmerken en
kenmerken van de bebouwde omgeving aandacht dienen te krijgen. Deze visie is
weergegeven in respectievelijk het theoretisch en het empirisch model voor
omgevingskwaliteit (zie Afbeeldingen 2.1 en 5.1). In navolging hiervan is het beter om
van omgevingskwaliteit dan van milieukwaliteit van de stedelijke leefomgeving te
spreken.

- Voor wat betreft de mate waarin woonkenmerken van invloed zijnop
woontevredenheid, dat wil zeggen de rangordening naar belangrijkheid van de relevante
kenmerken, konden geen verschillen worden aangetoond tussen de verschillende
leeftijdscategorieën, tussen mannen en vrouwen, tussen inwoners van Groningen en
Rotterdam, of mensen met verschillende sociaal economische status (SES). Dit houdt in
dat  de  verzameling van relevante woonkenmerken in grote mate hetzelfde zal zijn voor
verschillende leeftijdscategorieën, voor geslacht, voor woonplaats of SES. Met
betrekking tot deze demografische kenmerken lijkt het daarom niet noodzakelijk een
gedifferentieerd milieubeleid voor de stedelijke leefomgeving op te stellen.

- De multi-attributieve evaluatie procedures gepresenteerd in de studies in dit
proefschrift zouden kunnen worden gebruikt als een beleidsinstrument voor de
conceptuele analyse van de ervaren omgevingskwaliteit en voor de evaluatie van
beleidsvoornemens vooraf.
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Afsluitend: in het slothoofdstuk van het proefschrift wordt een voorstel voor een
beleidsprocedure ter beoordeling van de ervaren omgevingskwaliteit gepresenteerd.
Deze beleidsprocedure is opgesteld op basis van de methoden en bevindingen uit de
diverse empirische onderzoeken beschreven in dit proefschrift. Deze procedure kan voor
verschillende doeleinden door (gemeentelijke) beleidmakers worden gebruikt. Zij is
geschikt voor het inventariseren van problemen of knelpunten in bestaande buurten en
voor het bewaken van omgevingskwaliteit over langere tijdsperioden. De procedure kan
dienen als maatstaf voor het opstellen of controleren van op fysieke gegevens
gebaseerde Omgevingskwaliteit Indexen. Tenslotte kan ze worden gebruikt ter controle
van de effecten van geïmplementeerd beleid.
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