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"All good science consists, and all good philosophy
consists, of lucky oversimplification”

(Popper, 1974, p.976)

"People make society - society makes people”

(Charon, 1979, p.171)

"A great deal of what is known is embodied in the
environmental structures and setting individuals create"

(Heft, 2001, p.291)



Abstract

The main aim of this thesis is to utilise the transactional approach from
environmental psychology for the study of sustainable housing. The
interdisciplinary field of environmental psychology has recognised for some
time the importance of considering human behaviour not only in terms of
personal psychological processes, but also in terms of the broader social and
physical context in which behaviour occurs.

This need to consider phenomena at different levels of analysis sits
comfortably with the transactional-contextual approach described within
environmental psychology. However, although the transactional approach is
often affirmed by environmental psychologists, many studies do not in fact
fully conceptualise human behaviour in the physical and social context. The
phenomenon investigated by this thesis is ‘sustainable housing’. As such, the
phenomenon of ‘sustainable housing'’ is first conceptualized within this thesis
using person-in-environment as the unit of analysis, with the main focus being
the relationship between individual environmental preferences and
sustainable housing design.

The first aim of the thesis was to outline a theoretical framework for
conceptualising the person-in-environment relationship with respect to
sustainable housing. This was done by building up a conceptual model from
the literature in such a way that the ‘transactional whole’ is elaborated in much
more detail than would normally be the case for a closely defined study of
environmental attitudes or aesthetic preference. The individual component of
the model is built around the theory of planned behaviour (TPB), which is
expanded to include environmental perception and preference. The
conceptual framework is then explored and developed using case studies
which illustrate the importance of considering the individual, the socio-cultural
context, and the environmental aspects of sustainable housing together.

The first case study (N=74) looked at the psychological aspects of sustainable
water and wastewater management within the domestic context. The findings
suggest that greywater and rainwater systems are by and large fairly
acceptable as a concept to the general public, although there are several
concerns regarding the safety of such systems. There were more concerns
raised about the idea of compost toilets, concentrating particularly on issues
of odour and hygiene, with many people not believing that such toilets would
be hygienic or odour free.

The second case study (N=844) examined the effect of building materials on
environmental perception and behavioural intention. The results clearly
demonstrate that the material used as cladding for house fagades significantly
influence people’s attitudes and preferences towards particular houses. The
findings of this study begin to show a link between environmental preference
and behavioural intention. Subjective commentary clearly demonstrates that
associative meanings are inferred from cladding materials.



Following on from the second study, the third case study (N=108) examined
the change in inferred meaning associated with a change in cladding material.
Participants in this study were randomly assigned to one of four experimental
conditions. Two factors were varied between the experimental conditions: the
exterior facade material (timber or render), and the description (‘standard’ or
‘sustainable’). Attitudes were found to be a significant predictor of behavioural
intention for the survey where the house was described as sustainable.
Interestingly, there were differences within the ‘sustainable description’
surveys which were related to the cladding material, with subjective norms
being more strongly associated with behavioural intention when render was
the cladding material. Therefore, environmental meaning is considered to be
a moderating variable in the theory of planned behaviour. When the house
was described as ‘standard’, environmental preference turned out to be a
much better predictor of behavioural intention than any of the three TPB
components.

The final chapter discusses the major findings from the three case studies in
relation to the conceptual model built up from the literature. The empirical
data was found to provide considerable validating support for the conceptual
model, and two refinements were made to the model following the three case
studies. Suggestions are also made concerning ways in which the approach
outlined can be taken forward, both within the academic domain of

environmental psychology, and also into other areas, such as sustainable
housing.
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1 Introduction

1.1 The Overall Context

“Sustainability (from the Latin, ‘sus tefiere’, to uphold) is not
simply a condition, as ‘sustainable vernacular architecture’
might suggest; it implies and requires active involvement
and support” (Oliver, 2006, p.265)

In 1987, the World Commission on Environment and Development
published the Brundtland Report, Our Common Future, in which the
definition of sustainable development was cemented as “development
which meets the needs of the present generation without
compromising the ability of future generations to meet their own needs”
(UN, 1987). Definitions of sustainability were then to be operationalised
within local contexts. Following this, the Earth Summit held in Rio de
Janeiro in 1992 agreed on a global programme of agenda-setting by local
governments using the principles of sustainable development known as
‘Local Agenda 21’. This involved the creation of strategies for taking
required action to tackle the issues inherent in the above definition (i.e.
inter-generational equity, intra-generational equity and conservation of
natural resource stocksl). A decade later in Johannesburg 2002, an
implementation framework known as ‘Local Action 21’ was published,
based on the operational tasks laid out in the various local government
agendas. This implementation framework calls for (amongst other things)
“effective action to create sustainable communities and protect the global
common goods” (ICLEI, 2002). There is an ongoing search for technical
solutions to many of the problems raised by the sustainable development
agenda, but there is also a widespread recognition that a change in
patterns of human behaviour is necessary in order to fully implement the
principles of sustainability (Stern, 2000). The focus of this thesis will be
on these issues of behaviour change, and how these relate to both the

physical and the socio-cultural environment.

See Marsh, R. (1997) for a discussion of the history of sustainability



It should be noted that the terms ‘sustainable housing’ and ‘sustainable
houses’ are used synonymously throughout this thesis. Indeed, the
material discussed in this thesis is mostly restricted to the design of
individual, detached houses, as opposed to terraced/joined housing2. It is
also recognised that the term 'sustainable housing’ is often understood in
terms of a much broader process-based definition (i.e. the process of
housing people, and how this relates to the various facets of
sustainability), as opposed to focussing on the house itself, but for the
purposes of this thesis, a product-based (i.e. house-based) definition has
been assumed. Moreover, the focus of ‘sustainable housing’ within this
thesis is restricted to the UK (Scottish) context, and it is noted at this point
that many of the studies from the literature referred to in the thesis may
well not share this geographical context. However, where studies that
have not been carried out in the UK are referred to, it has been assumed
(unless otherwise noted) that the particular theoretical issues (as

opposed to the empirical findings) being discussed are transferable to the
UK context.

2The focus on individual, detached housing within this thesis does not imply that there is anything intrinsically
more, or less sustainable about this particular form of housing. There are many complex arguments
surrounding the issue of sustainability and housing density. Indeed, non-detached housing is often regarded
as being more sustainable in terms of resource efficiency, potential for increasing solar gain via housing
layout (passive solar), efficiency of land use, including the potential to free up land on development sites for
communal facilities such as reedbeds, or communal heating systems. Such issues are obviously however,

site dependent, and in some cases, individual detached houses are appropriate in a given layout, or in rural
locations.



1.2 The Need for Sustainable Housing

The construction industry, including the housebuilding sector, is widely
acknowledged as a producer of significant environmental impact (Smith
et al.,, 1997). Reducing these impacts requires both organisational and
societal changes. The UK Housing Forum (Housing Forum, 2000)
recently published the following six guiding principles to improving
sustainability in housebuilding:

* reduce carbon dioxide emissions;

e minimise pollution;

» consider whole life costs;

* use resources to their maximum utility;
* provide for integrated communities;

» consult and engage existing communities.

The need to use such guiding principles in the planning of future housing
construction is well established. However, although regulations and best-
practice programmes are slowly having an impact, sustainable house
construction is still far from the norm, especially in the UK. This is, in part
due to the ‘minimum permissible standards’ culture that seems to
pervade the construction industry (Smith et al, 1998), along with the
tendency for developers to focus on maximising profits by reducing costs
(Roaf, 2004). The situation is improving however, with widespread
support for a recent proposal from the WWF-UK that sustainable homes,
as measured by the BRE Ecohomes ‘Very Good’ Standard (BRE, 2003),
should become standard practice in the UK by 2012 (WWF-UK, 2002).
This rather standardised ‘checklist’ approach is useful in ensuring that
sustainability principles move beyond mere ‘agenda setting’, towards a
more pro-active action oriented approach. Insofar as such means can
create change, they can be very successful in achieving their objective
(.e. achieving BRE Ecohomes standard). However, the initial

implementation is likely to stem from the ‘minimum permissible standards’



culture previously mentioned. The utility of such an approach to change
the dominant social paradigm3towards sustainability principles (Milbrath,
1994) is at best questionable, as the aim of such methods is to contribute
to sustainable development and business success by reducing
environmental impact at minimum net cost to the developer (Prior &
Bartlett, 1995). In his discussion of an integrated model for sustainable
housing, Marsh (1997) provides an illustrative model, where the house is
seen as part of the global ecosystem, with energy and resources flowing
into the house. These resources impact on the health and comfort of the

house’s occupants, and a variety of wastes are expelled from the house
(see Figure 1).

Figure 1 - Housing as part of the global ecosystem (from Marsh, 1997)

It has been said that designing landscapes around the principles of

sustainability with a strong emphasis on ecological sustainability, can

3See section 2.3.2



sometimes lead to landscapes which are "plagued by dreary utility”
(Mozingo, 1997, p56) especially when social and cultural considerations
are not integrated into the design process. Although landscape design
and housing design are clearly very different, it is arguable that much of
the housing that is currently being built not around sustainability
principles, but governed by minimum acceptable standards and market
forces might equally be said to be plagued with such “dreary utility”. If
social and cultural considerations are to be seriously embedded in the
process of designing future housing such that ecological and social
values are truly intertwined (Nassauer, 1992), then the house-buying
public needs to be engaged, or at least considered in the design and
planning processes as partners at every possible stage. Figure 2 shows
the most commonly understood domains of sustainability. For an
approach to be truly sustainable, all three domains arguably need to be

considered, and any outcomes weighed up with all three components in
mind.

Figure 2 mDiagram showing the three components of sustainability

The three-circle Venn diagram depicted in Figure 2 might be seen as a
parallel to Canter’s (1977) three-circle diagram (see Figure 3) depicting a
visual metaphor describing the nature of ‘places’. In Canter’'s metaphor,

the three circles are ‘activities’, ‘conceptions’ , and 'physical attributes’,



where places can only be fully understood by considering all three facets
together. Insofar as an ‘unsustainable’ place might be thought to result
from a tension between the ‘ecology’ and ‘economy’ spheres, so too it
might be considered a result of a tension between ‘physical attributes’

and ‘activities’. It all depends on the explanatory or metaphorical
framework one begins with.

Figure 3 - Diagram showing Canter's (1977) visual metaphor of 'places'

Any planning process is by its very nature a social process, feeding
ultimately into the “goals of society (Parker and Penning-Rowsell, 1980).
Public influence on the planning process is one of the basic pillars of a
participatory democracy, given that in theory, ‘individuals and their
institutions cannot be considered in isolation from one anotherl(Pateman,
1970, p.42). Thus, a diverse range of opinions should be accommodated
and considered within any planning decision. In planning for sustainable
future housing provision, such participatory measures are implicit in the
guiding principles outlined earlier. In addition, however, consideration
must also be given to the symbiotic relationship between people and the
socio-physical environment they inhabit. Given that sustainability is
compromised by the over-consumption of resources and energy, both as
individuals and as a society, as Smith et al. (1998) put it: “it is no accident

that [our] materialistic society should have produced a built environment



which facilitates consumption and makes a non-materialistic lifestyle
difficult" (p165). The point here is that in itself, simply ‘consulting’ and
‘engaging’ communities about physical neighbourhood change does very
little to change the dominant social paradigm (See section 2.3.2), as

cultural values are both slow to change, and hard to change by direct
intervention.

This need to consider individuals, their institutions (i.e. socio-cultural
context) and the physical environment together (Figure 4) creates
something of a conundrum for academia, as few traditional disciplines
have such a broad focus. Hence, the need for such applied real-world
research to take a more holistic, transdisciplinary approach (Lawrence,
2004). The transactional approach taken by an increasing number of
environmental psychologists is thought to provide such a holistic focus,
and will be explored in the following section.

Figure 4 - Visual metaphor for the study of the relationship between people and

their socio-physical environment.



1.3 The Transactional Approach in Environmental

Psychology

The academic field of environmental psychology differs from other social
sciences as the emphasis is on both the physical environment and people
as the major units of analysis. Whereas geography as a discipline
concentrates predominantly on the physical environment4 as its unit of
analysis, and similarly psychology concentrates predominantly on the
individual person, environmental psychology attempts to synthesise the
two in a way which is theoretically transactional (Stokols, 1995;
Sundstrom et al., 1996). It also tries to provide an inter-relational
explanation of the studied phenomenon (Moser, 2000). Although it is
arguable that human geography and environmental psychology share the
unit of analysis ‘person in environment’, they differ in their disciplinary
starting point. Indeed, it has been argued that until recently psychologists
have concentrated their efforts on understanding mental processes to the
neglect of the person-environment interaction (Walmsey and Lewis,
1993). A similar argument might be put forward concerning geographers,
who until recently have concentrated on understanding spatial properties

of the environment to the neglect of the person-in-the-environment.

The physical environment is therefore not seen as a direct determinant of
individual behaviour (as is the case with architectural determinism).
Rather, the relationship between individuals and the environment is
understood to be a socially mediated reciprocal interaction, where the
individual and the environment are not seen as independent variables,
but as mutual parts of a greater whole (Altman, 1985; Wapner, 1995).
Such transactional worldviews “rely heavily on Aristotle’s formal causality,
or the description of the pattern and form of a specific event, and give
less attention to an efficient causation approach, for example, the search
for antecedent-consequent relationships" (Altman, 1985, p.28). Indeed,
such an Aristotelian treatment is “not the kind of causal view reflected in

much 20thcentury psychological theory’ (Heft, 2001, p.274), but is

4The Oxford English Dictionary® definition of geography is 'the study of the physical features of the earth and
of human activity as it relates to these’.



nevertheless important in offering an account of how ‘structure’ can be
conveyed between ‘environment’ and ‘individuals’ (Heft, 2001). Studies
using such a transactional approach are expected to take an holistic
approach, viewing the relationship between people and environment as a
dynamic system (Heft, 2001). They seek to document the main aspects
of the phenomenon (Werner et al., 2002) whereby a change in one or
more of these aspects is understood to impact on the unified whole
(Wapner, 1995). Figure 5 shows the six aspects of the whole person-in-
environment unit of analysis (from Wapner, 1995; Wapner and Demik,
2002), which is essentially the heart of the transactional worldview.

Person-in-Environment

Aspects of the

Physical (e.g. Psychological Sociocultural
Person health) (e.g. self (e.g. role as
esteem) worker)
Aspects of the  ppysical (natural  Interpersonal Sociocultural
Environment and built) (e.g. friend or  (e.g. rules of
spouse) community)

Figure 5 - The Person-in-Environment Unit of Analysis

The academic formulation of the transactional worldview can be traced to
the transactional school of perception of the 1940's in Princeton
University, where the idea that ‘perceiver and ‘reality’ should be
considered as part of the same process was first formulated (Bonnes and
Secchiaroli, 1995). This idea is mirrored in Lewinian ‘field theory’ of the
same era, where the physical environment and the social environment
are considered as inseparable components of psychological investigation
(Bonnes and Secchiaroli, 1995; Marrow, 1969; Heft, 2001). Importantly,
these ideas do not in any way rule out the discovery or use of general

principles of psychological functioning. Indeed, as Altman (1985) put it;



“The important point is that transactional approaches begin
with an event - a confluence of psychological factors, and
temporal features - and try to uncover and/or apply
established and new principles to account for the event”
(P-28)

An example of such an event which might be explored through this
framework is the emergence of a ‘sustainability aesthetic’ within so-called
‘green architecture’, and the various ways this ‘event’ might be
understood from a psychological perspective, whilst taking into account
both temporal and contextual aspects of the ‘event’.

Echoes of these ideas can also be found in the ‘triadic reciprocality’
discussed within Bandura’s (1986) social cognitive theory (See Figure 6).
In social cognitive theory, “behaviour, cognitive and other personal
factors, and environmental influences all operate interactively as

determinants of each other" (Bandura, 1986, p.23).

Figure 6 - Schematization of the relations between the three classes of
determinants in triadic reciprocal causation. (From Bandura, 1986, p.24)

Bandura (1986) emphasises the temporal nature of interactions between
behaviour and environment, by pointing out that events can be seen as
either ‘environment’ or ‘behaviour’ depending “...on which side of the
ongoing exchange one happens to look first in the flow of events” (p.26).

This is shown diagrammatically in Figure 7.
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lllustration of how the same events change their status from behaviour to
environment and from environment to behaviour at different entry points In the flow
of interaction between two people. The As are successive responses by one
person, and the Bs successive responses by the second person in the dual
Interaction: S' represents “stimulus”; R represents “response”; Srarf represents

relnforcer.
Ai Bi a?2 b2 A3
S| e > R " ~reinf
S* e > R
S — » R A greinf

Figure 7 - Changing Status of Environment and Behaviour (taken from Bandura,
1986, p.27)

The transactional approach also de-emphasises the isolation of static
moments in time for the study of the person-in-environment. Instead, it
focuses on the reciprocal processes of the various components of the
‘whole’ across time. In this way, the approach is similar to the dialectic
approach outlined by Georgoudi (1983), especially in its opposition to the
academic practice of separating ontological domains. Indeed,
Georgoudi's (1983) approach is particularly interesting, as it does not
have the tendency to refute empirical exploration, as has sometimes
been the case for example with writers from within the phenomenological
approach (Graumann, 2002). Rather, the dialectic approach is critical of
the over-reliance on empirical data which tends to restrict and obscure
our understanding of a particular subject matter, partly due to its inherent
‘snapshot’ approach to phenomena (Georgoudi, 1983). The point then is
to utilise empirical data where appropriate, but to complement this with a
more holistic approach when it is found that the subject under
investigation becomes restricted by the empirical approach. Rather than
having to re-focus the questions, it is seen as appropriate to change the
approach taken to the problem under investigation. Whereas empirical

studies within psychology tend towards maximizing the proportion of
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explained variance, the transactional approach (as used within this
thesis) would expand the focus to include non-observed phenomena
within the transactional whole being investigated. In many ways, even
the most experimentally driven empirical studies do in fact place the
findings within their holistic context when discussing the wider
implications of the empirical findings being reported. However, at the end
of the day, the unit of analysis is somewhat different, and it is sometimes
the case5that in the absence of any kind of ‘transactional’ focus, some of
the contextual arguments made in some studies might be at best

described as speculative.

In much the same way as social psychology grapples with the problem of
the ‘individual’ within ‘society’ (see e.g. Moscovici, 2001), environmental
psychology faces a similar problem - that of the ‘individual’ in ‘the socio-
physical environment’. The person-in-environment unit of analysis, along
with an appreciation of the importance of time (see Friedman, 1990)
appears to offer a useful way to proceed with the aforementioned need to

consider individuals, the sociocultural context and the physical
environment together.

In terms of how to proceed with this ‘transactional approach’ to research,

Lawrence (2001) suggests (in his discussion about Human Ecology) that:

“People-Environment interrelations cannot be understood in
a comprehensive way by concepts and methods from one
or a few disciplines. Itis necessary to apply a wide range of
concepts and methods, because environmental problems
and social problems are not structured within traditional

disciplinary and sectoral boundaries” (p.691).

This does not mean that studies that claim to be transactional are inherently less speculative, but rather that
studies that start with the ‘transactional whole’ as the unit of analysis are more likely to look for evidence
pertaining to that unit of analysis as the research progresses. There are many studies that do in fact take such
a holistic process without claiming to be ‘transactional’. However, there are also many studies that attempt to

place the findings 'in context’ in a rather post-hoc manner, thereby potentially missing some of the complexities
of the transactional whole.
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It seems then, that the study of the transactions between people and their
environments must by definition cross disciplinary boundaries, and in
doing so, will often lead researchers into the un-charted waters of
transdisciplinary research. If the study of people-environment relations
from a human ecology stance leads to this necessary recognition of the
transdisciplinary perspective, then the study of people-environment
transactions must acknowledge the importance of this innovative manner
of conducting research. That said, it is no understatement to suggest that
the relationships between researchers in different disciplines is often
considered to be ‘conflictual’ (Lawrence, 2001).

Werner et al. (2002) set out the following rather simplistic 8 guidelines for

conducting transactionally oriented research:

1. Begin with a research problem which interests you.

2. Think of the phenomenon as a whole and identify its various
aspects.

3. Explore the possible breadth of the project, by selecting which
features to emphasise.

4. Seek mutual definition between aspects.
Gather data‘reflexively’.
Draw on multiple perspectives and participants to gather
information.

7. Apply formal cause to the phenomenon.

8. Narrow the scope of analyses to manageable but meaningful
portions.

The suggestion here is that transactional researcher cycles iteratively
through these steps, rather than following the sequence in a ‘lock-step
and rigid way (Werner et al., 2002, p217). Such formulated guidelines
are useful insofar as they make the study of person-in-environment

transactions more do-able, and less daunting.
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Although the transactional approach to people-environment studies
defines the environment as being socio-physical, few studies attempt to
document the various socio-political channels through which these
transactions go in order to be adequately understood. One reason for the
scarcity of studies which systematically examine people-environment
transactions is the “staggering complexity of the large-scale environment”
(Stokols and Shumaker, 1981), when compared with studies of the micro-

environment, where the definition of variables and stimuli is arguably an

easier task.
Aspects of the Person
INDIVIDUAL
Psychological
(e.g. self
esteem)
Sociocultural
(e.g. role as
worker)
Physical (natural | |_ Interpersonal Sociocultural
I and built) (e.g. friend or (e.g. rules of
V / V spouse) community)
THE ENVIRONMENT SOCIO-CULTURAL CONTEXT

Aspects of the Environment

Figure 8 - Combining Wapner's (1995) aspects of the '‘person-in-environment' with
Bandura's (1986) concept of 'Triadic Reciprocality'

Combining Wapner's (1995) six aspects of the person-in-environment
(Figure 5) with the concept of Triadic Reciprocality’ (Figure 6) from
Bandura (1986) provides a potentially useful way in which causal

relationships within the person-environment transaction might be
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investigated. This is shown diagrammatically in Figure 8. Although the
differentiation between aspects of the person and aspects of the
environment is in a way artificial (see Linneweber, 1988), focussing on
isolated elements in this manner makes it more practical to plan and carry

out research into people-environment transactions.

People’s aesthetic and behavioural response to housing built-for-sale (i.e.
developer led housing) is a good example of an issue which would benefit
from a systematic study of the person-environment transaction. House-
builders tend to work on the principle that they are building ‘what the
market wants' if customers continue to buy their houses (Asquith, 2006).
Changes in the nature of the housing product will only be made if there is
some reason to believe that something about the product is leading
customers to go elsewhere for their houses. As Rapoport (1971) says
though: “it cannot be assumed, just because people seem to accept
something and adapt to it, that it is desirable and has no harmful effects"
(p.111). Various attempts have been made previously to find assessment
methods to measure the aesthetic impact of buildings, but have tended
towards lists of rather prescriptive criteria (Uzzell and Jones, 2000), which

usually lack the holistic focus necessary in such a complex field.

One recent study (Ellingham, 2002) found that public preferences for
different house styles had changed significantly over a thirty year period.
This was observed by changes in price for houses with specific design
characteristics. Although this particular study is arguably limited insofar
as it relies on extrapolating from house price fluctuations, it illustrates the
importance of studying the attitudes and preferences of people actually
involved in the house-buying process. Combining such approaches with
preference studies from the environmental psychology literature (e.g.
Herzog and Sheir, 2000) might go some way to bridging the gap between
theory and observable reality. If strong socio-political reasons exist for
the housing environment to undergo a physical change, then it is vital to
understand the relationships that exist between the people being housed

and the complex system of individuals and organizations who create and
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market housing. As Heft (2001) puts it: “...human activity is always
embedded in sociocultural structures” (p.369). As such, any
comprehensive study of activities such as house-purchase behaviour (or
decisions) needs to be sensitive to the sociocultural structures within
which such activities are embedded. The socio-political context outlined
in section 1.2 demonstrated that there are various drivers for change in
the area of house-building, and that moves towards sustainability are
slowly beginning to filter through the complex system of housing provision
in the UK.

Within the discipline of forestry, the potential trade off between
sustainability and people’s preferences (particularly aesthetic
preferences) has been acknowledged for some time (Sheppard et al.,
2004). However, within the field of architecture and housing, this need to
reconcile aesthetic considerations with sustainability considerations has
not been widely discussed outside the architectural community. Indeed,
put simply, there appears to be a polarisation of opinion within the broad
church of ‘ecological housing’. On the one hand, there are some who feel
that ‘sustainable/ecological housing' should express a particular
aesthetic6 (e.g. Farmer, 1996). On the other hand, there are others7who
feel that the routine use of aesthetic indicators of sustainability (e.g. turf
roofs, timber cladding) can create a ‘fagade of sustainability’, which might
not necessarily reflect the true ‘sustainability credentials’ of any given
house.

Relating this back to the academic field of environmental psychology, it
has been argued that much research about environmental concern and
environmental attitudes has focussed on general sustainability issues, to
the neglect of those contextual factors which captured the interest and
theoretical focus of environmental psychologists in the past (see Bonnes

This is similar in some respects to the viewpoint of John Gloag, who asked in 1934, when commenting about
the use of mock Tudor beams on houses at the time: “why do we live in this sort of half baked pageant, always
hiding our ideas in the clothes of another age?" (Quoted in Chapman and Hockey, 1999). Although this
viewpoint was clearly not directed at 'sustainable architecture', It was expressing the view that the ideas of a
cjiven time should be somehow ‘readable’ In the architecture produced by that ‘age’.

Personal communication with members of the Aberdeenshire Design Forum
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and Bonaiuto, 2002; Bonaiuto et al., 2002). The transactional and
contextual approach (see section 1.3), puts environmental psychology in
the position to attempt an understanding of specific pro-environmental
behaviours, not in reductionist terms, but as individual actions nested

within a broader social and contextual dynamic (Bonnes and Bonaiuto,
2002).

This thesis will attempt to look at ‘sustainable housing’ by considering
individual actions associated with ‘sustainable housing’ as part of a larger
dynamic of people-environment transactions which take into account the
socio-cultural and environmental aspects of the person-in-the-

environment.
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1.4 Aims, Research Questions, and Approach

The aim of this research is to utilise the transactional approach outlined in
section 1.3, for the study of sustainable housing. While not all
components of the ‘transactional unity’ will be focussed on to an equal
degree, the phenomenon of ‘sustainable housing’ will be conceptualized
using person-in-environment as the unit of analysis. The emphasis will
therefore be on building up a coherent picture of the ‘transactional unity’
of sustainable housing, rather than attempting to empirically document all
individual person-environment relationships in the overall area of
sustainable housing. This is important to state at the outset, both for the
theoretical reasons outlined previously, but also because in such a wide,
interdisciplinary area, it would be near-impossible to adequately
document (let alone empirically test) all of the potential antecedent-
consequent relationships between people and the environment under the
overall umbrella of ‘sustainable housing’. The consequent focus of this
research is therefore concerned with the relationships between those
individual actions related to ‘sustainable housing’ and the larger dynamic
of people-environment transactions which take into account the socio-

cultural and environmental aspects of the person-in-environment.

The three broad aims of this PhD are:

* To outline a theoretical framework for conceptualising the person-
in-environment relationship with respect to sustainable housing.

» To explore and develop this theoretical framework using case
studies which illustrate the importance of considering the
individual, the socio-cultural context, and the environmental
aspects of sustainable housing together.

* To provide empirical evidence to validate this theoretical
framework.

The first aim will be tackled by building up a conceptual model of the

transaction between people and ‘sustainable housing’. This conceptual
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model will be based on the published literature in the area of both people-

environment studies and ‘sustainable housing'.

The second aim will be tackled through two case studies, each of
which focus on particular aspects which have been previously
documented as being potential facets of ‘sustainable housing’ - namely,

domestic water and wastewater systems, and exterior cladding materials.

It should be noted at this point that the choice of these two particular focal
aspects within this thesis was driven to a large degree by the funded
research context which this particular body of work fed into. The author
carried out the study of sustainable water and wastewater systems as
part of an internally funded research project in collaboration with the
department of Engineering at the University of Aberdeen. Similarly, the
study looking at cladding materials was carried out as part of a much
larger funded research commission on which the author was employed,
looking at client and market resistance to préfabrication and
standardisation in housing. This funded research project had a particular
interest in cladding materials, and this by necessity had a strong influence

on the choice of case study to be explored within this PhD thesis8.

These two case studies are presented as an initial test of the ability of
the conceptual model (i.e. the first aim of the PhD) to accommodate

different kinds of related research findings.

The third aim will be tackled through an experimental study will then look
at the factors influencing the likelihood of purchase consideration for
‘sustainable housing’. This will be done by combining many of the issues
discussed in the two previous case studies, by focussing on the
sustainability aspects dealt with in these studies. This third study will

explore the extent to which symbolically communicated sustainability
8The study presented here as a case study within the context of this thesis was carried out by the author as
part of a large project called 'Overcoming client and market resistance to pre-fabrication and standardisation in

housing' which was funded as part of the joint DTI/EPSRC MCNS ‘LINK’ Programme Meeting Client Needs
through Standardisation (MCNS 04/09). See Edge et al (2002) for more details.
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principles (via timber cladding) might influence the various antecedents to
behavioural intention with respect to the purchase of such housing.
The main discussion of the research findings will therefore be most
concentrated on this third case study, as the study has been designed by

incorporating, where appropriate, the results of the two previous case
studies.
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1.5 Overview of Thesis Structure

The structure of the thesis is outlined below:

Chapter two will focus on the various issues that are considered
important for the study of sustainable housing from the perspective of
environmental-psychology. The aim of this chapter is to build up a
transactional model of sustainable housing.

Chapter three documents a study carried out looking at the psychological
aspects of sustainable water and wastewater management within the

domestic context.

Chapter four documents an aspect of the ‘physical environment’
component of sustainability by focussing on the perceptual aspect of
sustainable housing - particularly in relation to external cladding

materials.

Chapter five documents the factors influencing the likelihood of purchase
consideration for ‘sustainable housing’ by combining the material
presented in the previous case studies and synthesising the findings with

the conceptual model outlined in chapter two.

Chapter six discusses the major findings from the research in relation to
the conceptual model outlined in chapter two. Suggestions are made
concerning ways in which the approach outlined can be taken forward
within the study of sustainable housing. Furthermore, suggestions are
also made concerning the potential for the research findings to contribute
to the understanding of individual behaviour from an environmental
psychological perspective.
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2 A Transactional Model of Sustainable Housing

2.1 Introduction

This chapter will focus on the various issues that are considered
important for the study of the psycho-social aspect of sustainable
housing. By using a person-in-environment unit of analysis outlined in
chapter 1, a transactional model of sustainable housing will be proposed.
Section 2.2 will look at the importance of house and home for people in
their everyday lives. The chapter will then go on in section 2.3 to discuss
the concept of sustainability in relation to housing design, and document
some contributions from the social science literature that shed light on
some of the psycho-social aspects of sustainable housing. This is
followed in section 2.4 by looking at the literature on psychosocial
aspects of the built environment, and how these relate to the potential
acceptance of sustainable housing design. Finally, section 2.5 develops
a theoretical model which will act as a lens through which to view the

empirical findings in the case studies presented within this thesis.

22



2.2 House and Home

2.2.1 The multiple dimensions of home

What does the term ‘home’ mean? Given the frequency that the word is
used in everyday language, it would seem intuitive that a word like ‘home’
would be fairly easy to define, and therefore operationalise for academic
study. It appears, however, that this is far from the truth. Indeed,
attempts to adequately define home in a way which is academically

useful have tended towards rather long definitions, such as:

“The home is that spatially localised, temporally defined,
significant and autonomous physical frame and conceptual
system for the ordering, transformation and interpretation of
the physical and abstract aspects of domestic daily life at
several simultaneous spatio-temporal scales, normally
activated by the connection to a person or community such

as a nuclear family”. (Benjamin 1995, p.158)

“Home is a dynamic concept, grounded in emotional and
experiential structures which perpetuates a state of mind
and which reflects routine practices which may, or may not
occur within a dwelling”

(Gurney, 1996)

It seems that home means different things to different people - hence the
need for such attempts at all-encompassing definitions. Moore (2000)
provides a good overview of the various strands of literature covering the
‘meaning of home’, and argues for a more contextualised concept of
home, where individuals’ concepts of ‘home’ are socially and culturally
bounded (p.213). Lawrence (1995) notes the recent trend towards using
the term ‘home’ as a euphemism for house by those responsible for
marketing ‘houses’ to the public. It seems that the word home is thought

to conjure up images of something more special and marketable than
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simply ‘house’. Whilst this might seem like a rather banal observation,
there are many complex questions that arise when considering this
simple trend. If developers advertise homes for sale, then what attributes
of the experiential structure of ‘home’ are to be expected by the house-
buying public in addition to the physical fabric of the house? This
tendency towards treating ‘house’ and ‘home’ as synonyms was also
noted by Dovey (1985, p.33), who argues that ‘house’ is a tangible,
empirical variable, whereas ‘home’ is intangible in its nature, and better
suited to a phenomenological approach. The term ‘home-owner’ is
therefore seen as academically problematic, as it is hard to operationalise
for empirical study.

This need to ‘dismantle’ terms into operationalisable components is
similarly picked up on by Rapoport (1995), who claims that the term
‘home’ is problematic and confusing in a scientific context, in part due to
the tendency to use the term for ever broader sets of phenomena in both
popular and academic contexts. An illustrative parallel argument is made
by Rapoport (1995) for similar terms such as ‘vernacular’, which have
suffered similar ‘broad-definition’ problems across different disciplines,
making academic synthesis problematic. Many prefer to use the term
‘dwelling' for the academic study of what is commonly understood to be
'home' (see e.g. Rapoport, 1982; Kaiser and Fihrer, 1996). ‘Dwelling’ is
understood as being a process - something we do - “finding a spiritual
and physical connection between the self and the physical world"
(Saegart, 1985, p287), as opposed to 'home’, which is seen as part of the

dwelling process. As Lawrence (1995) put it:

“The notion of dwelling does not assume that the physical

unit of a house defines the experience of home” (p.56)

The first studies to systematically examine the term ‘home’ from a
psychological viewpoint did so by attempting to ‘dismantle’ home into
thematic groups of individual ‘meanings’. Hayward (1975) identified 5
clusters of meaning. These were: Physical Structure; Territory; A Locus
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in Space; Self and Self Identity, and Social and Cultural Unit. However,
the sample of this defining study was small and restrictive, so it is unlikely
that these particular ‘meaning clusters’ are psychologically universal.
After its publication, Hayward’s work was arguably misappropriated by
the academic community, leading to the “misconception that one
authoritative set of meanings was a realistic goal for psychologists to
pursue” (Moore, 2000, p.210).

Many studies subsequently resulted in the production of such ‘lists’ or
‘clusters’ (e.g. Sixsmith, 1986; Tognoli, 1987; Saunders, 1989; Despres,
1991). However, as pointed out by Moore (2000), whilst these ‘lists’ are
useful in defining a shared conceptual ‘language’ for talking about home,
they are easily misconceived as being psychological universals, equally
experienced by all individuals. Lawrence (1995, p58) makes the
observation that societal dimensions (including ideological, political and
socio-economic factors) are frequently ignored in studies of home, with
more focus instead being given to the spatial, temporal and experiential

dimensions.

2.2.2 The importance of the house in creating home

Notwithstanding the aforementioned cautions regarding the definitional
problems surrounding the word ‘home’, it is nonetheless clear that there
is a strong relationship between ‘house’ and ‘home’. Lawrence (1987)
begins his article ‘what makes a house a home’ with the following

definition of house:

“The house is a physical unit that defines and delimits space
for the members of a household. It provides shelter and
protection for domestic activities” (p.155)

Thus, house is basically the physical ‘stuff’ of the home environment - the
physical space to be inhabited by members of the ‘household’. He then
goes on to elaborate this definition, emphasising the importance of the

seemingly intangible aspects of housing:
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“Yet, the fact that houses in the same society have quite
different shapes and sizes, and are built with a range of
construction materials, suggests that beyond pragmatic
parameters, other factors are of at least equal importance in
determining their design” (p. 155)

Houses are very often the physical unit in which ‘home’ is experienced.
Whilst it is important to acknowledge the differences in ‘home’ across
individuals, society, and cultures, and also that ideas of home can extend
beyond the house-walls, houses are very often the physical structures
within which people construct the idea of home. Thus, houses might be
described as ‘the place where dwelling most often happens’ - the

‘primary territory’ - the ‘place you go home to’.

Home is therefore recognised as being more than simply something ‘in
the head’9. There is usually a physical aspect to home, and that physical
aspect is usually found in the domain of ‘houses’. Furthermore, Moore
(2000) makes the interesting point that “It is ironic that while home is
examined largely because it has physical form, this feature of home has
been left relatively unexplored in comparison with the personal and

psychological aspects” (p.213).

2.2.3 Symbolic communications and identity

The idea that the physical aspects of houses are important for the
experience of ‘home’ has been studied from the perspective of housing
symbolism. The self-presentation view (see Baumeister, 1982) views
social behaviourl) as being motivated by either attempting to please an
audience, or attempting to “construct one’s public self congruent to one’s

ideal” (p.3). From this perspective, objects and attributes of housing

9 Heft (2001) includes an interesting historical discussion about the place of the 'environment' in theories of
perception. The idea that the environment might (or might not) be ‘only in the head’ has been widely
discussed by both philosophers and psychologists for centuries. The fact that 'home' has both physical and
'mental' connotations makes home, like food, (as Lawrence, 1995 puts it) “an interesting thing to
contempiate"(p.53)

Examples of such social behaviour are: helping behaviour, conformity, aggression, etc., but might equally
include object (e.g. house) acquisition and display.
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would be seen as non-verbal symbols. These non-verbal symbols are
used to communicate or express aspects of the house occupant, such as
social class or personality (Rapoport, 1982; Sadalla et al., 1987; Nasar,
1989; Sadalla and Sheets, 1993). This has been demonstrated
empirically by examining correspondence between particular house-
styles and the personality characteristics associated with that style
(Sadalla et al., 1987; Cherulnik and Wilderman, 1986). Indeed, it seems
that choosing to live in a particular style of house is seen to imply
something about the underlying dimensions of your personality (Sadalla
et al., 1987, p.175). There is therefore an assumption that, whether
consciously or not, we are all expressing something about ourselves
through the houses we choose to inhabitll According to Festinger’s
(1954) well known theory of social comparison, people use other people
as a basis of comparison for themselves, and tend to choose people
similar to themselves as a basis for such comparison. Indeed, in the
context of housing, Sadalla and Sheets (1993) demonstrated that, when
asked to rate the personality characteristics of the owners of various
houses, people tended to prefer those houses associated with personality
characteristics similar to their own. A recent study of living rooms (Wilson
and Mackenzie, 2000) has shown that people are able to infer a wide
range of personality characteristics from particular features of domestic

interiors.

A study by Nasar (1989) found significant differences between
sociodemographic groups regarding the connotative meanings inferred
from various house-styles. The desirability of certain house styles was
found to be related to occupation, education, and age. Interestingly, a
comparison between architects and non-architects found a significant
difference particularly in relation to ratings of ‘friendliness’ for different
house styles. Indeed, in this study, there was speculation that architects

11 Mis important to note here that this assumes there to be at least an element of choice involved in housing
decisions, which is obviously not the case with, for example, forced relocations.
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appeared to assume inaccurately that the architectural preferences of ‘the

public’ would mirror the architectural preferences of their ‘clients’12

So, evidence has found that choosing a particular house style is an
important communication involving the selection of symbols in the
environment in order to communicate aspects of identity to a social
audience (Sadalla and Sheets, 1993). Thus, housing styles, especially
those style aspects related to building materials, have been empirically
shown to be important beyond merely their functional utility. Sadalla and
Sheets (1993) make the point that whilst social meanings vary across
space and time, people’s judgements about the physical properties of
building materials have been shown to be relatively stable from culture to

culture. So:

“Wood is softer than stone or brick and warmer to the touch.
Brick and stone are inflammable [sic], durable, and tend to be
heavier than wood. Notwithstanding symbolic interactionist
theory, it remains possible that aspects of the symbolic
meaning of a building material derive from its universal
perceptual and functional properties” (Sadalla and Sheets,
1993, p.167)

Therefore, the personality dimensions inferred about the occupant of a
particular house might be in part due to the physical properties of the
building material itself (e.g. cold people live in stone houses!). While this
may appear simplistic on the surface, it is an important idea insofar as it
implies a level of ‘universality’ not present in the symbolic interactionist

perspective (cf. Blumer, 1969), where meaning is assumed to be almost
entirely socially determined.

‘ This is important insofar as architecture as a profession arguably has the task of symbolically
communicating with the general public. If, as has been frequently documented, there is a wide divergence
between the architectural professions and the public in terms of architectural preferences (see Gifford et al,,

2002), then the reasons behind this difference need to be explored, and understood in the context of the
design process.
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The idea that objects of housing are understood as non-verbal symbols is
discussed in detail in a paper by Kaiser and Fuhrer (1996), who see
dwelling as a means of achieving social influence and self-representation.
The authors use the metaphor of speech to illustrate the various ways
that we communicate through and hear communications from our
dwellings. Cooper Marcus (1995) took a depth psychology approach to
the study of housing symbolism, where the house was considered to be
an effective symbol for unconscious feelings about the self. Although
Cooper Marcus has been criticised for her rather over-generalized
approach to theorizing (Twigger-Ross, 1997), the work is nevertheless
highly relevant in this context, as the link is explicity made (albeit
simplistically) between the person and the self-as-expressed-by-
environment, with the audience of expression being mainly non-
significant others (e.g. people walking past). Similarly, Csikszentmihalyi
and Rochberg-Halton (1981) studied houses and their contents and
demonstrated empirically that houses can be symbolically both

‘expressers’ and ‘creators’ of self.

2.2.4 The house as a material possession

The above discussion of symbolism shows that houses are more than
simply the ‘physical stuff necessary for the provision of shelter, but can
also be an important means by which we communicate information about
who we are and what kind of person we would like others to believe we
are. A separate, but related area of academic endeavour has looked at
the importance of house, seen as a ‘material possession’. Dittmar (1992)
discusses material possessions from a social-psychological point of view,
indicating that possessions can be understood as having both functional
and symbolic components. It is interesting to look at housing within this
framework, especially as housing is physically rather large in comparison
to many other material possessions. It is the word ‘possession’ that
makes 'material possessions’ interesting from a psychological point of
view, and the addition of the word ‘material’ brings with it a more
environmental-psychological focus. Insofar as personal ownership of a

particular thing tends to decrease shared-control over that thing, thereby
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increasing individual control over it, one might assume that owning a
house gives a person feelings of greater control over their immediate
environment. Whether or not these feelings of increased control are
illusory, the vast increase in rates of owner occupancy in the UK since the
2rd World War suggest that it has become the ‘desired tenure’ for
compelling social, political and psychological reasons. These reasons
might include control over both the housing environment and also over

personal financial security.

It should be noted that the stress here is on the term ‘desired tenure’,
which includes not only the abstract notion of tenure, but also the material
and economic advantages perceived as being associated with this
tenure. There are clearly socio-political reasons for renting having
become a marginalised tenure in the UK, including the large-scale sale of
council housing to tenants at heavily discounted prices after 1980. As
Daunton (1987) notes, the “decollectivization of [housing] consumption”
(p.5) can be viewed as “part of a wider political programme designed to
change British society...... in order to create a popular capitalism

Daunton (1987) argues that the spread of owner occupation affects social
attitudes unrelated to housing matters. By privatizing housing (thereby
creating a large number of small-time property speculators), it is argued,
society itself has become more ideologically private - more focussed on
individual enterprise, where collective goals are somewhat de-

emphasised13

Related to the idea of housing as a material possession, is the concept of
ontological security. Ontological security is defined by Giddens (1991) as
“The confidence that most human beings have in the continuity of their
self-identity and in the constancy of their social and material
environments”. Basic to a feeling of ontological security is a sense of
reliability of persons and things. Saunders (1989) suggested that the

home (specifically the owned home) provides the ideal conditions for

See Daunton (1987) for a more detailed discussion of these issues.

30



these feelings. This concept has been subject to much debate and
criticism from a range of academics, and recent thinking seems to
suggest that, although the concept in itself may well hold substantial
weight, the idea that it is tenure specific is something of an academic
fantasy (see for example Somerville and Knowles, 1991 or Gurney,
1996). It might be argued that a combination of tenure and physical
aspects of the house (rather than only tenure differences) may help
facilitate feelings of ontological security. In this way, the criticisms of
people like Gurney (1996) can be taken on board by refocusing the
concept of ontological security on the “house as a place to live” (i.e.
home), rather than confusing the issue with socioeconomic status, tenure
differences, or other financial aspects of house purchase. So, while
home ownership may well, in societal terms, provide the best protection
against financial insecurity, it is argued that housing tenure is less
important than other psycho-social influences (cf. Kearns et al., 2000).
Instead, it seems likely that house purchase can facilitate greater feelings
of ontological security in a given socio-economic climate. It is possible
that if there is a move towards sustainability as the dominant social
paradigm (see section 2.3.2) that ontological (or existential) security
might become more related to components of sustainability than to
components of economic stability. Thus in a social climate with
sustainability as the dominant paradigm, it is possible that simply knowing
the ‘sustainability credentials’ of one’s own house might lead to this sense
of constancy and reliability of the social and material environment that is

necessary to achieve a feeling of ontological security.
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2.3 Sustainable Housing Design

This section will outline some of the features of sustainable housing
design, and detail some of the important psycho-social aspects of
sustainable housing which are considered important in building up a

picture of the ‘person-in-environment’ as detailed in section 1.3.

2.3.1 The multidimensional nature of sustainability

In chapter one, the standard three-component model of sustainability was
introduced - this was then re-interpreted for the purposes of this thesis as
being: individual; socio-cultural context; and environment. In order for
architects to be able to design ‘sustainable houses’, it is first necessary to
achieve some consensus about what exactly ‘sustainable housing’
means. Although there is widespread recognition of the standard three-
component model (see Figure 9) of sustainable development discussed
in section 1.2, more often than not a single-focus approach is taken
towards particular problems.

Hence, an architect may choose to create ‘sustainable housing’ by
focussing mainly on the total energy consumption of the house being
designed. At the end of the design process, the architect may emerge
with an extremely energy efficient house-design which might or might not
be described as ‘sustainable’. A different designer may choose to focus
more on the construction process, by trying to minimise the amount of

waste produced during the construction of the house.
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There are any number of possible interpretations of the term
‘sustainability’ in this respect, but as we saw earlier with the term ‘home’,
terms that become embedded in the popular imagination become
representations of a much broader scope of concepts than was perhaps
the original meaning. One might argue that this makes academic
definition difficult (as is the case with the term ‘home’), or alternatively, in
the case of sustainability, a broadening of scope makes for a fuller
understanding of the picture. Given that sustainability is not a definable
‘thing’ as such, but rather a process, or a social agenda, it is, in many

ways, not surprising that the scope has broadened somewhat.

In recent years, there has been a resurgence of interest in so called
‘sustainable houses’ from the field of architecture, in part due to public
dissatisfaction with the many personally and ecologically damaging
aspects of so called ‘standard’ housing (see for example Pearson, 1991).
As was mentioned earlier, democratic theory holds that ‘individuals and
their institutions cannot be considered in isolation from one anotherJ
(Pateman, 1970, pp.42). However, in the case of recent housing design,
this often does not happen, and might arguably be the cause of much
dissatisfaction with contemporary housing. House-buyers are to a large

degree dependent on 'their institutions’ (i.e. their socio-cultural context)
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for the provision of housing for sale or rent. To be sustainable from a
social perspective, the process of providing houses for individuals, by
institutions, needs to be as democratic as possible, and this is only really

possible with good two-way communication between the two parties.

The scientific community has, until fairly recently, focussed its attention
more on the bio-physical aspects of sustainability (Sugiyama, 2001), and
efforts considering ‘sustainable housing design’ have tended to focus
more on ecological aspects, and less on social aspects (Milbrath, 1994).
However, for housing design to be sustainable, it needs to be so from an
ecological stance, and also from a psycho-social stance. It is unlikely that
any ecologically-friendly housing design will become the next ‘model’ for

housing in a given context if it is widely abhorred by the general publicl4.

Within the academic community studying vernacular architecture, it has
sometimes been assumed that vernacular approaches are somehow
inherently ‘more sustainable’ from an ecological standpoint. It has been
pointed out recently by Meir and Roaf (2006) that this is not always the
case. Indeed, sometimes very subtle variations of what might be termed
‘vernacular design’, if wrongly applied in locations geographically
separate from their origin, can produce buildings that perform in a far
less-than-optimal manner in terms of energy, for example (see Meir and
Roaf ,2006). A delicate balance needs to be struck which carefully
weighs up the success of any design from the point of view of the
institutions that will create it, the individuals that will occupy it, and the

ecological context in which it will sit.

2.3.2 The New Environmental Paradigm

A paradigm might be thought of as the stage on which people act out the

play of their everyday lives. All the rules and conventions governing the

It is also important to note that there are many changes in the ecological performance of housing that may
not be noticed by the house-buying public. For example, the building regulations may Insist on greater levels

of thermal insulation, but this fact may not be picked up by buyers unless It Is made salient in the house-
builder's marketing materials.
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direction of this play are encompassed within a paradigm. Thus, Capra
(1997) defined a paradigm as:

“a constellation of concepts, values, perceptions and
practices shared by a community, which forms a particular
vision of reality that is the basis of the way a community

organises itself’ (p.6).

The belief paradigm that is dominant in a given society is known as it's
dominant social paradigm (DSP). Milbrath (1989) defines the term DSP

as follows:

“a society’s dominant belief structure that organises the way
people perceive and interpret the functioning of the world
around them........ from time to time, dominant paradigms
are challenged so fundamentally that they give way to new

paradigms; this process is called paradigm shift” {pA 16).

For several decades scholars have argued that our (Western) society’s
dominant social paradigm (DSP) has been challenged by a new
worldview, which reflects many of the issues within the sustainability
agenda discussed earlier (see sectionl.1). This new worldview has been
termed the ‘New Environmental Paradigm’ (e.g. Dunlap and Van Lierre
,1978; Stern and Oskamp, 1987; Dunlap, 2002). Whereas the DSP in
Western industrial societies emphasises economic self interest,
democratic politics, and technological efficiency (Kilbourne et al., 2001),
the ‘New Environmental Paradigm’ (NEP) instead emphasises the
existence of limits to growth for human societies, beliefs about humanity’s
ability to upset the balance of nature, and humanity’s right (or otherwise)
to rule over the rest of nature (Dunlap et al., 2000).

Kuhn’s (1970) essay on scientific revolutions and paradigm shift, makes
the important point that ‘...proponents of different paradigms practice

their trades in different w orld s.p. 150), suggesting that in order for true
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paradigmatic shift to occur, all parties would need to agree on a way of
seeing the world, and a set of terms through which to describe the world.
Therefore for the DSP to become based more on sustainability principles,
there needs first to be an agreed set of such principles within the new
paradigm with which the majority of proponents are in agreement upon.
Dunlap and Van Lierre’s (1978) proposed New Environmental Paradigm
iS one suggestion regarding the content of such a shared language.
Although the NEP set out by Dunlap and Van Lierre (1978) has been
criticised for being defined largely by an attitude scale, and therefore
failing to capture the essence of a paradigm (Kilbourne et al., 2001), it
has nevertheless become widely used as a measure of general
environmental concern and, more importantly, has shown that the issues
covered by the NEP have had considerable staying power in the public

imagination (Dunlap, 2002).
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2.3.3 Psycho-Social aspects of sustainable housing

When taken into consideration in designing houses, many aspects of
sustainability have impacts beyond their physical manifestation within the
final design. For example, the space needed for the provision of
collection bins for materials to be composted, might need to be allowed
for in the design of the interior space. Moreover, in providing such
facilities, it is possible that there might be a knock-on effect in terms of

promoting an ecologically benign behaviour (composting).

The pursuit of sustainable development demands that as a society we not
only produce material goods and services in a more environmentally
sensitive manner, but also that we engage in a process of re-visioning the
practices and patterns of consumption that drive such production
(Jackson, 2003). In moving towards more sustainable consumption
practices, it is clearly important to be able to come to a consensus as to
what sustainable consumption is before then going on to look at how we

are measuring up to this ideal as a society.

While there are those who believe that ‘consumption culture’ can be
changed to accommodate the needs of the sustainability agenda, there
are also many who believe that the two notions are inherently
incompatible, and that alternative lifestyles based on values such as
sufficiency and sharing rather than affluence and individuality are
required to achieve anything approaching a true state of sustainability
(e.g. Schumacher, 1974; Vlek et al., 1999). There is a wealth of
knowledge and expertise about the various flows of energy and materials
(Stern et al.,, 1997) within nature and society that have been singled out
as worthy of attention in terms of sustainability issues. As such, it is now
usually possible to build up a model of something resembling an

‘ecologically sustainable house’ for a given situation based on current
knowledge available.
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Given that many consumption behaviours (e.g. eating, heating, cleaning,
lighting and bathing) take place within the domestic setting (Vlek, Reisch
and Scherhorn, 1999), the design of housing is a useful framework within
which to look at ecologically sustainable behaviour. If there is resistance
to the widespread adoption of certain ecologically sustainable behaviours,
then it is important to explore the nature of this resistance, and try to
assess the determinants from the perspective of the individual, society,

and also the physical environment.

Different houses are considered to provide varying degrees of opportunity
for people to behave in a sustainable manner. Such opportunities and
constraints include those of a structural nature; a communicative
nature; and also a symbolic nature. Examples of these opportunities

and constraints can be seen in Table 1

Example
Structural The presence of a composting toilet which necessitates some
behavioural change
Communicative User Guide / Manual provided with a ‘sustainable house’ which

helps people understand how use their house in the most
‘sustainable’ manner.
Symbolic External signifiers of a ‘sustainable house’, such as solar panels or

turf roofs

Table 1 « Examples of opportunities and constraints regarding ecologically

sustainable behaviour

If has been said before that the physical design of housing reflects
dominant conventions about the conduct of relationships between people
within the household, and the relationship between the household and the
outside world (Madigan and Munro, 1999). In this manner, idealized
notions of how we want to live are manifest in the physical design of
buildings. In the sense that new houses are designed to be lived in, in
the future, if as a society we wish to move towards a culture in which

sustainability principles are more deeply embedded, then it is arguably
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very important to embed such principles into the houses that are being
built now. As was noted earlier ‘it is no accident that [our] materialistic
society should have produced a built environment which facilitates
consumption and makes a non-materiaiistic lifestyle difficult” (Smith et al.,
1998, p.165). If society is to produce a built environment to facilitate
lower consumption, and express non-materialistic values, then these
principles first need to be documented, and means for their expression

sought.

As well as understanding the opportunities and constraints that different
house designs afford in terms of ecologically sustainable behaviours, it is
also of great importance to have an understanding of the values and
drivers of the housing occupants themselves. Much has been written
about the relationship between values and environment-friendly
behaviours (e.g. Stern et al., 1993; Thogersen and Olander, 2003), and
also about the relationship between pro-environmental attitudes and
behaviour (see Staats, 2003). However, many of these studies fail to
adequately take into account the situational or contextual circumstances
surrounding the sustainable behaviour under investigation, and have a
tendency to emphasize individual dispositions instead (Stern, 2000).
Whilst these individual dispositions are of great importance, and do
contribute towards the likelihood of ecologically sustainable behaviours
occurring, they need to be examined along with both physical and social
contexts in order to provide a holistic, fuller understanding of the factors

influencing such behaviour patterns.

Relating this back to the three-component framework introduced in the
introduction (see section 1.2), the following sections will discuss the

individual, socio-cultural, and environmental components of

sustainability.

2.3.4 The Individual Component of Sustainability

Energy saving measures (Kempton et al., 1992, Poortinga et al., 2003)

and also composting facilities (Edgerton et al., 2002) in a house are good
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illustrations of systems which are well suitedls to analysis from an
individual-behaviour viewpoint. The success of such interventions within
the house is highly dependent on their public acceptance, and correct
management in use. In a similar manner, an individual’'s decision to
purchase or not purchase a ‘sustainable house’ is another example of a
phenomenon well suited to an individual-behaviour analysis. There has
been much research into the link between attitudes and behaviour which
seems to suggest that action or motivation to act is influenced primarily
by our beliefs about a situation in any given context. These beliefs are
thought to cumulatively influence attitudes (more stable structures, less
context dependent than beliefs) which we hold about ‘attitude-objects’
(see Stern & Dietz, 1994). The attitudes that we hold about a given
‘attitude-object’ are heavily influenced by our value structure - a set of
“single beliefjs] that transcendentally guides actions and judgements
across specific objects and situations” (Rokeach, 1972, p. 160). Given
that values are more stable than beliefs, changes that take place within a
person’s value structure will be more robust, and therefore more likely to
predictably motivate action, due to their enduring influence on evaluations

of specific objects or events (Ajzen, 2001).

Blarney (1998) suggests that acceptance of policy initiatives plays an
important part in motivating willingness to participate in environmental
behaviour changes. While this might seem obvious, it points to the
importance of understanding the factors governing the potential
acceptance of such policy initiatives. If the achievement of sustainability
with regard to domestic housing is potentially reliant on end-users
changing their behaviour, then the emergence of environmental
value orientations might be fundamental to achieving the goal of
sustainability (see Stern & Dietz, 1994). Generally speaking, people who
support environmental action tend to adhere to the ‘self transcendent’
value cluster identified by Schwartz (1992) and also support Dunlap and
Van Liere’s (1978) ‘New Ecological Paradigm’ (Stern et al., 1994). That

B it should be noted that such systems are not only relevant from an individual standpoint, but are also
strongly related to both the socio-cultural and environmental dimensions.
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said, Thegersen and Olander (2003) make the important point that the
direction of causality that is often inferred between values and behaviour
might in fact be more complex than simply ‘values lead to behaviour'.
There are also good theoretical arguments for there being a causal link
between behaviour and values, but the empirical strength of this link

seems to be fairly weak (Thogersen and Olander, 2003).

In general then, sustainability measures which involve active behavioural
change merit studies which take individual behaviour as the starting point
for analysis. Examples include: recycling behaviours (Burn and Oskamp,
1986; Cheung et al., 1999), energy saving (Poortinga et al., 2003), water
saving (Geller et al.,, 1983; Michelsen et al.,, 1999), and composting
(Edgerton et al., 2002), all of which require some form of physical setup
to be implemented, but require a large degree of behavioural input in

order to be successful.

2.3.5 The Socio-Cultural Component of Sustainability

In order to produce sustainable environments, communication between
individuals and ‘their institutions’ needs to be congruous. Institutions are
the means by which society manifests its values and goals. This is well
described by Girard (1998):

“Organisational rules, or institutions, shape society and cause
changes. For example, let us think about the set of rules
regulating the use of mass media (in particular television).
They are able to affect people's way of living, ideas, values,
myths, and hopes, thus affecting issues of meaning. They can
also destroy local identities by proposing standardized visions
of the world, values and interests and by demeaning original

values.

Therefore, the institutions, on the one hand, reflect the culture
of a society; on the other, they deeply change such a culture

and, thus, reality and its evolution. ” (p.169)
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Various systems operate as institutions through which individuals and
their socio-physical environment interact. These include the private
economic system (e.g. the market economy), the public economic system
(e.g. the various forms of government regulation), and the social
economy (e.g. organisations or other activities promoting non-monetary

exchange).

In order to achieve the necessary degree of congruity between individuals
and institutions, there has to be a good degree of shared understanding
of the phenomenon in question, and a perception of mutual trust (cf.
Renn, 1998). In much the same way that 'experts’ and the ‘lay public’
have been shown to differ in their perception of risks or hazards (Fischoff,
1995), so too do experts and ‘the public’ differ in their perceptions and
evaluations of architectural design (Gifford et al., 2002; Hubbard, 1996;
Hubbard, 1997). One might expect therefore that in an ‘expertocratic’
(Craig, 2002) social climate where differences between individuals and
their institutions are heightened, it is likely that such differences might
also be found in interpretations of ‘sustainability’ and ‘sustainable housing

design’.

When making a house-purchase decision, people are not only making a
single rational decision based on whether or not they want to buy a
particular house for a particular sum of money. Many other tangible and
non-tangible factors are considered in parallel with any such economic
decision. As Priemus (1986) makes clear, householders try and achieve
the highest possible degree of congruity between the ‘present residential
situation’ and the ‘aspirational picture’ (e.g. what a person would describe
as their ‘ideal house’). Thus, if a person is at the point where they are
making a house-purchase decision, then a decision has been made to
move towards this ‘aspirational picture’ by moving house rather than
adapting to the present circumstances. Alternatives might be either
improving the existing house, or re-evaluating the household aspirations.

Therefore, it is only after a complex set of economic, social and
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psychological factors have been considered that a house purchase
decision will begin to be considered. Various economic, social and
psychological factors will then be weighed up against each other thereby
formulating a decision-context through which a preference can be arrived
at. Moreover, this decision making process needs to be viewed within its
socio-cultural context. For example, although an individual might be
disposed towards a particular housing preference, certain advertising
stimuli might well modify this preference (DiClemente and Hantula, 2003),
so although the preference can be thought of as individual, the influences
on that preference might be outwith the control of the individual in

guestion.

The important point here is that social-cultural aspects of the
'transactional whole’ discussed in section 1.3 can be explored by looking
at what at first glance might appear to be individually oriented aspects. In
much the same way that group dynamics cannot be studied by focussing
on an individual outwith the group, individual economic decision making
cannot be adequately documented without considering the individual
decision maker in the social, cultural and economic context in which the
decision is being made. If a house-buyer wishes to purchase a
‘sustainable house’, and this fits the ‘aspirational picture’ described by
Priemus (1986), then the realisation of this 'aspirational picture’ is heavily
dependent on one’s socio-cultural context in putting forward such housing
for sale. Such housing will of course only be ‘up for sale’ if someone has
already built it. Although it is likely that all houses in the UK will at some
Point in the future have to meet ‘BRE Ecohomes’ (or some other
standard) ratingl16 the extent to which such houses will meet people’s
‘aspirational picture’ will depend largely on whether the houses built to
‘minimum-permissible standards’ specifications match up to the picture
in-the-mind that a particular housebuyer has of a ‘sustainable house’.
This is arguably not the case at present however, as illustrated by this

recent quote from the website of the Hockerton Housing Project team:

'6 Sustainable Homes Newsletter, Spring 2005, Issue 21, downloadable from http;//www.sustainable-
homes cn iik
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“We frequently get enquiries from people looking to
purchase a more environmentally friendly home and often in
the South West. Unfortunately there are only a few small
developers currently building homes to high sustainable

standards in the UK"17

This does not imply that there is in some way a Platonic perfect form of
‘Sustainable Housing’ of which developers should be building more.
Rather, it is suggesting that the essence of ‘sustainability’ as understood
in the public imagination might not be sufficiently captured in the product-

driven nature of developer-led house building.

2.3.6 The Environmental Component of Sustainability

When looking at the various relationships between people and the
physical environment, it has been argued that many environmental
psychologists have to a large degree neglected the physical environment
(see e.g. Sime, 1999), preferring instead to take a more psychological
focus on the person-environment transaction. Although it might be
tempting to say that the ‘environment’ equates roughly with the ‘ecology’
bubble of the tri-partite sustainability model shown earlier in Figure 2, this
would be misleading, as there are clearly physical or environmental

aspects of the other two components.

Taking as an example the external cladding of houses, there is something
of a consensus that (locally sourced) timber tends to have better
ecological credentials (Marsh, 1997; Davies, |. et al., 2002) than many
other construction materials such as masonry. The cladding material
itself is the ‘environmental’ component of sustainability in this case, along

with the various physical and ecological aspects of its performance as

17The Hockerton Housing Project is the UK's first earth sheltered, self-sufficient ecological housing
development. Project members live a holistic way of life in harmony with the environment, in which all
ecological impacts have been considered and accounted for. The residents of the five houses generate their
°wn clean energy, harvest their own water and recycle waste materials causing no pollution or carbon dioxide
emissions. The houses are amongst the most energy efficient, purpose built dwellings in Europe.

(fattei//www. hockerton.demon, co.uk/)
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part of the building fabric. The ‘individual’ and ‘socio-cultural’
components are also important to consider in relation to the physical
aspects. Thus, the external cladding materials of a house (e.g. timber or
brick) will not only differ in terms of physical performance, but also in
terms of evaluative image or aesthetic response (Nasar, 2000), and the
socio-political framework creating drivers for change in this respect (BRE,
2003; Davies, I. et al., 2002). These issues will be discussed in more
detail later, but the point to stress here is that the physical environment
should neither be neglected or overly focussed upon in attempting to fully

document any people-environment transaction.

2.3.7 Sustainability as a social dilemma

Social dilemmas are situations where the individual and collective
interests for carrying out particular behaviours are at odds. Dawes (1980)

defined a social dilemma as being characterized by two properties:

“(@ the social payoff to each individual for defecting
behaviour is higher than the payoff for cooperative
behaviour, regardless of what the other society members
do, yet

(b) all individuals in the society receive a lower payoff if all

defect than if all cooperate” (p.170)

Many of the issues raised under the umbrella of sustainability are
examples of such dilemmas. For example, it is to each individual's
advantage to use as much energy and to pollute as much as possible, but
in doing so, the collective interests of all are endangered, by necessarily
exceeding the earth’s ‘carrying capacity’ (Dawes, 1980). Various
examples exist of everyday decisions that can be thought of in terms of
social dilemmas, including: travel mode choice, recycling (including

composting), house-purchase behaviour, food-purchase behaviour and

energy use.

45



Indeed, as Staats (2003) notes, the situation is complicated further by the
fact that ‘'environmental social dilemmas’ are aggravated by the
“superimposition of temporal and spatial dilemmas” (p.193). So, the
lower payoff for all individuals defecting will not be experienced
immediately, but at some point in the future, probably by other individuals
in other geographical locations to those people endangering the collective
interests. This is important insofar as it demonstrates the need to
consider collective interests beyond those imposed by political and spatial
boundaries. In other words, the collective interest in many environmental
social dilemmas is referring to a very broad collective, and the societal
institutions charged with redistributive effort (through the tax system)
might not provide sufficient coverage of the ‘collective interest’ if inter-

spatial, and inter-generational concerns are to be adequately reflected.

Several studies have shown that when faced with social dilemmas,
people tend to evaluate choices in moral terms, and also that those
people who view social dilemmas as a moral issue tend to cooperate,

rather than defect (Nordlund & Garvill, 2003).

Given that in social dilemmas, the eventual outcomes of behavioural
choices are by definition dependent on the choices of others, there will
clearly be the need in such situations to take into account whatever is
considered to be the social norm in that situation (Steg, 2003). This is
similar to the ‘subjective norm’ component of the theory of planned
behaviour (TPB) which will be discussed in section 2.4.4. Similarly, the
evaluation of individual outcomes (i.e. the assessment of individual
Payoff) is likely to be reflected in individual attitudes (a further component
of the TPB).

However, in addition to weighing up the self interests and social norms, it
is also important for people to believe in their own ability to contribute to
the collective interests (similar to perceived behavioural control,
discussed in section 2.4.4). Furthermore, it is also important that people

believe that if they do carry out a particular collectively beneficial
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behaviour, that this behaviour will indeed be effective. In many ways, this
is similar to the notion of collective efficacy discussed by Steg (2003), and

also the idea of collective agency discussed later in section 2.4.7.

2.3.8 The importance of perceptions and behaviours

The next section will discuss the importance of the psycho-social aspects
of the built environment and will look at the various ways in which
environmental perception and preferences result in particular behavioural
responsesl8 The idea that manifestations of sustainability principles
might have some impact on behaviour has been suggested in section
2.3.2, but this needs further theoretical clarification, especially regarding
the particular ways in which the socio-physical environment might
influence behavioural responses and indeed what these responses might
be.

should be noted that behavioural responses can be active or passive. For example, an active behavioural
resP°nse might be deciding to make a particular purchase, whereas a passive response might be a decision
n°‘ to do so.
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2.4 Psycho-social aspects of the built environment

2.4.1 Perceptions and Preferences

Perception is often taken to mean ‘the recognition and interpretation of
sensory stimuli based chiefly on memory’l9. The assumption in
definitions such as this is that what happens when perception occurs is
that individuals compare information coming from the senses with
memories of familiar patterns, and process the result accordingly. In this
way, the act of perception assumes there to be a correspondence
between perceptual and cognitive processes, and characteristics of the

physical environment (Bonnes and Secchiaroli, 1995).

Many experimental studies looking at (mainly visual) perception have
been criticised as focusing almost exclusively on rather simple stimuli or
geometric configurations, where the world is seen through people’s eyes
almost as a ‘sequence of snapshots’ (Gibson, 1979, p.1). When we
perceive something (visually), we take in information using our eyes, and
then some process gives that information ‘meaning’. In this way
perception involves some kind of information processing based on static
retinal images, or ‘making cognitive use of sensory data' (Lanwehr, 1990,
P105). If this is correct, then the assumption must be that all of the
information to be processed based on this sensory data is already
learned, and hence ‘in the head’. J.J. Gibson’s (1979) approach to visual
perception is rather different to this. His theory holds that we make sense
of the visual environment not by processing static pictures, but that static
pictures are mere representations (often bad ones) of the environment
itself. So for Gibson and others in the field of ecological perception,
People are understood to perceive the environment by moving through fit,
and “continuously transforming stimulus information” (Landwehr, 1990,
P-1). The various arguments and differences in the theories of visual

perception will not be elaborated here, but are mentioned in passing as

* The American Heritage® Dictionary of the English Language, Fourth Edition, Copyright © 2000 by Houghton
Mifflin Company.
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the discussion about environmental preferences should be read with

these ideas in mind20

In order for people to make use of perceptual information coming from the
senses, it has been argued that people hold some form of knowledge
structure, or ‘schema’ which guides both information processing and
action. Several types of such schema exist such as object schema and
event schema (Lee, 2003), but in considering the transactions between
people and the physical environment, a particular type of schema is

encountered. As Lee (2003) explains:

The type of schema most profitably considered by
environmental psychologists is the socio-spatial schema.
This is because the built environment is more or less
isomorphic with the social system that is deployed within it.
Also, because no human environment of any consequence
can be perceived as a physical object in isolation from its

social implications and behavioural activity patterns” (p.33)

Ultimately, the environmental context of interest to this research is
sustainable housing, so the research pertaining to this environmental
context will be discussed in greater depth than that relating to other
environments. Related to the above, the unit of analysis, might be

loosely defined as the socio-spatial schema of sustainable housing.

In keeping with the transactional approach mentioned in section 1.3,

Werner (2003) notes that:

.... home interiors and exteriors reflect individual and social
identities and aesthetic standards that develop over time.

These standards are partly unique to the individual, but are

" The integrated dynamic approach to the study of perception described by IBonaluto et al ~003) Provides a
9°0d overview of many of the issues related to visual perception and how they relate to other social and

Psychological processes.
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also informed by friends and neighbours, other local

sources, as well as nationally available Information...."(p34)

In order for there to be a shift towards sustainable housing, the design of
such housing must therefore be considered from a perceptual viewpoint.
Section 2.4.2 will look at environmental aesthetics and preferences with
particular reference to housing environments and will discuss the various
psychological processes through which these preferences might come

about.

2.4.2 Environmental Aesthetics and Preferences

There is much evidence to suggest that people vary in their assessments
of quality regarding the built environment. Hubbard (1996) has argued
that one of the fundamental distinctions between the various theoretical
positions taken in the field of environmental preferences is “whether they
consider preferences as rooted in individual or social factors"(p76). In an
individually oriented approach, physical stimuli in the environment are
seen as triggers to certain physiological and psychological responses. In
contrast, the more socially oriented explanations for environmental
preferences, tend towards something of a more sociological nature. Such
aPproaches view environmental preferences as being constructed
socially, based on ideological, political and economic structures
(Hubbard, 1996).

Research has shown that architectural evaluations by the public differ
significantly from those of planners (Hubbard, 1994; 1997), architects
(Hershberger, 1969; Devlin and Nasar, 1989; Nasar, 1983,1989; Wilson,
1996; Gifford et al., 2002), and other design professionals (Uzzell and
Jones, 2000). In terms of sustainable housing, as was mentioned in
section 2.3.1, a delicate balance needs to be struck which carefully
weighs up the success of any design from the point of view of the social
structures that will create it, the individuals who will occupy it, and the

ecological context in which it will sit. Therefore if perceptions of the built
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environment differ between the public and the social structures that
create those environments, then it is likely that these differences are
mainly of social (e.g. via socialisation into a particular profession) rather
than individual origin (Wilson, 1996).

For example, in terms of perceptions of buildings, it has been shown that
colour is associated with both perceived temperature and size, with
‘warmer’ colours leading to higher temperature estimates than ‘cold’
colours (Berry, 1961), and dark colours leading to perceptions of spatial
crowding (Baum and Davies, 1976). If differences in the perception of
such variables were found between lay people and design professionals,
then this would create obvious problems for the designer in attempting to
design for ‘the public’, as the personal preferences of the designer as an
‘individual’ might be at odds with the communicated preferences of the
public for whom that designer is designing. This is especially important
when it comes to considering the external appearance of buildings. As
Nasar (1994) put it:

“In dealing with the public appearance of buildings, design
review should attempt to control the visual character for the
public good” (p.379)

Figure 10 shows a conceptual model of aesthetic response put forward
by Nasar (1994). The main idea presented by this model is that visual
Perception (of building attributes) is followed by both affective reaction

and cognition. This then leads on to an aesthetic response or behaviour.
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Figure 10 - Model of Aesthetic Response to Buildings (from Nasar, 1994, p.381)

One of the few studies to date looking specifically at perceptions of
sustainable design was carried out by Sugiyama (2001; 2002), who found
three underlying perceptual categories influencing responses to
sustainable design: Attractiveness, Tidiness, and Plainness. The
attractiveness factor in Sugiyama’s research can be thought of as the
affective reactions within Nasar's (1994) model. There are clear
similarities between Nasar’'s (1994) model of aesthetic response and
Sugiyama’s conceptual model of the perceptual aspect of sustainable

design (see Figure 11), but there are notable differences.
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Figure 11 - Conceptual model of the perceptual aspect of sustainable design (from

Sugiyama, 2001, p.4)

The feedback arrow present in the model presented by Sugiyama (2001)
between the environmental behaviour2l and the physical environment is
largely missing from Nasar’s (1994) model. This is not to say that there is
no link made by Nasar (1994) to the production of the built environment,
and its link to preferences. Indeed, Nasar (1994) does describe these
issues in great depth, so it is surprising that the model of aesthetic
response presented has no such temporal qualities. Another interesting
similarity is that both models mention both individual dispositions and
‘culture’ and indicate that these relate directly both to cognition and
perception. Sugiyama’s model however makes a direct link between
culture’ and ‘environmental behaviour’, whereas Nasar s model seems to
imply that this relationship is mediated by perceptual processes. These

issues will be discussed further in section 2.4.7.

Given that the concept of sustainability necessitates looking both to the
Past and the future, it is unsurprising that there are many parallels
between sustainability and thinking about architecture, and the process of

T Environmental behaviour in Sugiyama's (2001) model is taken for these purposes to be synonymous with
aesthetic response' in Nasar's (1994) model, on the assumption that a decision not to act can be categorised

as a behavioural response.
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architectural design. Canter (2001) sums this up well in the following

passage:

".... Architecture is always a statement now about what the
notional use of a building is, but also an expression of the
aspirations (or lack of them) of all those involved in the
building process. Design cannot help but look to the future
(even if it does this by looking to the past) at the same time
as it shapes the present. Architecture is one of the ways

that we all become time travellers” (p.55)

Although it has been argued that in many ways ‘green’ sensibility in
architecture is nothing new, the ways in which designers use external
aesthetics to acknowledge links with the past, often involve using “their
Particular interpretation of the general public’s interpretation” (Lee, 2001,
p.164). To reflect successfully the concept of sustainability at the same
time as acknowledging the past and present, designers first need to
understand what ‘sustainability’ means for members of the general public.
After all, how can a designer design an environment which reflects
sustainability principles unless they can be sure they share the same
mterpretation of sustainability as the people who will inhabit the designed
environment. This can surely only be achieved by designing “with the
user rather than for them" (Lee, 2001, p.169), or indeed by carrying out
research that attempts to unravel such issues, and finding ways to feed
back such findings into the design process. If the very ‘culture’ which
shapes the production of the built environment is to change by
necessity2 , therefore becoming more ‘sustainable’, then it goes without
saying that the institutions within that culture need to change in a similar
direction. However, in the case of housing (and in many other areas that
need to address ‘sustainability’), the inherent conservatism on both the
supply ancj demand side of the housing process (see Ball, 1996) leads to

a Peculiar form of paralysis. Although the risks to both house builders

r This assumes that it is accepted that change in the production of the built environment needs to change as a
®sult of the international recognition of the importance of sustainable development.

54



and housing consumers are arguably rather low in the longer term, there
is a fear that ‘sustainable housing’ will lead to some form of economic
disadvantage (e.g. through being difficult to sell-on in the future). It seems

that everyone wants to change, but no-one wants to be first.

On the relationship between ‘culture’ and ‘environment’, Rapoport (2001)
suggests that it is impossible to relate ‘culture’ (or ‘society’) to housing,
due to the generality and breadth of these concepts. He goes on to
suggest that the problem of relating culture to housing might be better
addressed by dismantling ‘culture’ into operational definitions of the
various component variables that make up ‘culture’. Although this sounds
rather like a reductionist approach to the person-in-environment
discussed in section 1.3, this is more in wording than in emphasis. In
many ways, it is simply re-iterating that an important step in studying the
person-in-environment is to “Think of the phenomenon as a whole and
identify its various aspects” (Werner et al., 2002). Rapoport’s (2001)
conceptual model showing the various ‘dismantled’ components of culture
and their relationship to the built environment is shown in Figure 12. By
dismantling 'culture' in this way, it quickly becomes clear that there is a
need to look at the relationships between individuals and the socio-
cultural context they inhabit. If the built environment can be taken to be
an expression of the socio-cultural context, then there must be means by
which this expression takes place. A simple example here would be the
way in which an architect responds to both an individual client s wants
and needs, at the same time as reflecting the prevailing architectural
rules and standards of the time. Some kind of synthesis is reached, and
the built-environment (e.g. housing) can be seen in the words of Rapoport

(2001) as: “the organization of space, time and meaning and

c’mmunication” (p.154).
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Figure 12 - Rapoport’s ‘Dismantling’ of culture and relating its expressions to the
built environment.

As can be seen from Figure 12, the shape of the built environment is
influenced by a multitude of different facets of ‘culture’, some of which are
easier to operationalise (and therefore research) than others, especially
those whose expressions are more specific, such as the influence of rules
and norms. As Rapoport (2001) says: “Rules are....not only central in
design, guiding choice among alternatives, but also guide appropriate
behaviour in settings" (p.154). The influence of norms and rules has
been studied in a variety of applied settings, such as the role of norms on
pro-environmental behaviour (e.g. recycling household waste or
Purchasing a 'sustainable house’). Section 2.4.3 discusses this area of

research in more detail.
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2.4.3 Personal Norms

In much of the literature discussing pro-environmental behaviours, there
is “a common assumption.... that those who undertake such behaviours
tend to have at least some altruistic or moral reasons for doing so.”
(Jackson, 2005, p.51). Although there is significant evidence to suggest
motivations for engaging in pro-environmental behaviours are often self-
serving (Jackson, 2005), there is also a growing body of research
suggesting that moral or normative factors can also play a large part in
motivating such behaviours. As noted previously in section 2.3.4, work
by Dunlap and Van Lierre (1978) suggested that pro-environmental
behaviour emerges directly from the adherence to certain value
orientations (in this case ‘new environmental paradigm’ values) in each
individual. The overall idea is that people who subscribe to self-
transcendent values (as opposed to self-enhancement values) are more
likely to support pro-environmental action. However, it is unlikely that
self-transcendent values alone motivate pro-environmental action, as
there are a number of examples where a decision to engage in pro-
environmental behaviours (e.g. energy saving) might be attributable to
self-interest (i.e. saving money) or biospheric (i.e. saving the planet)
value orientations. The fact that these value-orientations are apparently
mutually exclusive would suggest that other, more context-specific factors
are likely to be at work. An example of a more context-specific theory will

be discussed in section 2.4.4.

Probably the most well known theory of moral behaviour is that of
Schwartz (1977), who saw personal norms (“feelings of strong moral
obligation that people experienced for themselves to engage in pro-social
behaviour") as being the only direct determinants of pro-social behaviours
(Jackson, 2005, p.55). In Schwartz's theory, personal norms are made
up of two antecedent components: Awareness of Consequences and
Ascription of Responsibility, the strength of which mediate the link
between personal norms and behaviour. So, to illustrate, “those who feel

morally obligated to recycle will engage in the act only if they believe in
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the positive consequences of recycling and feel personally responsible for
these consequences” (Oom Do Valle et al, 2005, p. 368). This

relationship can be seen in Figure 13.

Figure 13 - Schwartz’s Norm Activation Theory

One of the difficulties with this theory (and indeed many theories looking
at pro-environmental behaviour) is that supporting empirical evidence
tends not to examine actual behaviour in practice, but rather studies
restrict their focus to the antecedent conditions which are then assumed
to predict behaviour. A variation on this theory proposed by Stern (2000),
designed as a social-psychological model of pro-environmental
behaviours, can be seen in Figure 14. Whilst there are some theoretical
differences in the make-up of this model, the key similarity is that
Personal Norms are seen as being directly antecedent to pro-

environmental behaviours.
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(Values)

Figure 14 - Stern's Value-Belief-Norm Model

A key addition in this model however, is the influence of values (e.g. New
Environmental Paradigm Values) on Personal Norms (in this case after

having influenced beliefs regarding consequences and responsibility).

2.4.4 The Theory of Planned Behaviour

Earlier (section 2.3.4), the link was discussed between attitudes, values
and behaviour with particular reference to environmental behaviours. In
general, links between general 'environmental concern’ and pro-
environmental behaviour have been shown to be fairly weak (Maloney
and Ward, 1973; Krause, 1993). Similarly, the relationship between
environmental attitudes and ecological behaviour has been shown to vary
in strength depending on a variety of issues, both methodological and
theoretical (Stern and Dietz, 1994; Grab, 1995). Despite the large
number of research studies examining the links between attitudes and
environmental behaviour, it seems that attitudes alone are insufficient in
the prediction of environmental behaviours. In a similar vein, the two
previous models of perceptual response have a link implicit between
environmental preference’ and behaviour (or aesthetic response),
although evidence for actual behavioural responses is somewhat lacking
*n the empirical record to date. In terms of sustainable housing, an

Sample of a desirable behaviour might be the decision to purchase a

sustainable house.
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A useful theory for conceptualising the antecedent conditions associated
with behaviour is the theory of planned behaviour (Ajzen, 1991), which is
an extension of the theory of reasoned action (Fishbein and Ajzen, 1975).
Both the theory of reasoned action and the theory of planned behaviour
are based on a number of assumptions about human behaviour - chiefly
that individuals act rationally, and therefore, use and process available
information before acting (Oom Do Valle et al., 2005). The theory is
summarised in Figure 15. Put simply, this theory sees behaviour as
following directly from a behavioural intention (a strong behavioural
intention is more likely to lead to actual behaviour). This behavioural
intention is guided by three main factors: the attitude toward the specific
behaviour in question; the beliefs about the normative expectations of
others (along with the motivation to comply); and the perceived
behavioural control or “presence or absence of requisite resources and

opportunities” (Ajzen, 1991, p. 196)

~'Qure 15 - The Theory of Planned Behaviour (from Ajzen, 1991, p.182)

This theory has received considerable empirical support (Ajzen, 1991,

Ajzen, 2001; Staats, 2003) in demonstrating the antecedent conditions for
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behaviour, and as such is thought to have a greater level of predictive

power than the simple attitude-behaviour studies mentioned eatrlier.

So, behavioural intention is seen to result from a combination of three
factors: Attitudes towards the behaviour in question, Subjective Norm,
and Perceived Behavioural Control. Each of these antecedents to

Intention will now be briefly discussed in turn.

2.4.4.1 Attitudes
The theory of planned behaviour takes an expectancy-value approach to

the formation of attitudes (Ajzen, 1991). As such, attitudes (Adj) are seen
to develop reasonably from the beliefs (£5) people hold about the object of
the attitude. The way in which each belief influences an attitude is
determined by a person’s evaluation (g-) of that belief (i.e. strength and

direction). Put in equation form, the following is assumed:

‘Lbe,

2.4.4.2 Subjective Norm
People are assumed to have normative beliefs (ni) (i.e. beliefs about what

others will think) about a particular behaviour, especially concerning the
likelihood of approval or disapproval. For each of these normative
beliefs, a person will have a correspondent motivation to comply (m,) or
otherwise with that particular salient referent’s belief (Ajzen, 1991). Put in

equation form, the following is therefore assumed:
n
SNxXnm
/A

2.4.4.3 Perceived Behavioural Control
It is one thing to have an intention to carry out a behaviour, and another

to actually be able to carry out that behaviour in reality. However, even
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assuming that it is actually possible to carry out a particular behaviour, it
is also vital that the individual believe that they have sufficient volitional
control to carry out that behaviour. Thus, it may be physically possible for
a person to carry out a particular behaviour, but they may not feel they
have sufficient resources or opportunities to carry it out to their best ability
(Ajzen, 1991). Perceived Behavioural Control (PBC) is seen to result

from both control beliefs (c,) and the corresponding power of those beliefs

(P).

Overall, the theory of planned behaviour has been shown to be robust in
its ability to explain a reasonable level of variability in studies looking at

pro-environmental behaviour (Jackson, 2005; Staats, 2003)

Although the utility (in terms of statistical prediction) of the theory of
planned behaviour has clearly been demonstrated, it should be added
that this theory is rather limited by the level of specificity of the domain
definition. The theory assumes to a large degree that it is possible to
describe not only the behaviour itself, but also the antecedents to that
behaviour in a manner that is meaningful to the people being
investigated. Even then, there is clearly a potential danger in such over-
focussing in terms of domain of study, insofar as it might prevent the
investigator seeing all of the ‘characters in the story’. As the following
guote from Uzzell (2000) notes, the important thing in explaining
behaviour might well lie in the unexplained variability, which is often left to

assumption and speculation.

‘It may also be that those who have the task of drawing
upon and implementing the results of environmental
psychological and other behavioural science research
become frustrated at the amount of time, financial resources

and effort that go into increasing the amount of variance
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explained by contributory factors from 33% to 35%. While
this means we have accounted for one third of the variance
in a set of data, it also means that we still cannot explain
two-thirds....... Can we cure ourselves of the ‘nibbling
syndrome’ and start to make serious inroads into the 65% of
the variance unaccounted for? Are we being blinkered in

our cultural as well as theoretical perspectives?”

It might be that the 'bigger picture’ implied by the transactional view is not
sufficiently encompassed by this theory (the theory of planned behaviour,
or TPB). One way to make inroads into the ‘unexplained 65%’ might be
to combine theoretical approaches that have hitherto not met, as a means
to build up a more comprehensive conceptual model for the subject

matter in question - in this case ‘sustainable housing’.

The relative importance of Attitude, Subjective Norm, and Perceived
Behavioural Control in the prediction of behavioural intention has been
shown to be moderated in some cases by other factors, such as
subjective knowledge or social information (Cheung et al., 1999). It is
likely that factors acting as moderators will vary considerably depending
on the behaviour under investigation. In the case of the current study, the
influence of environmental preference is considered to be a potential
moderating factor in the theory, and as such is seen as antecedent to
behavioural context, as opposed to integral to the TPB component of the

conceptual model23,

Although this closely defined expectancy-value approach might seem at
°dds with the holistic orientation of the transactional perspective, the
9oal directed nature of psychological functioning" (Altman, 1985, p.28) is
Qenerally accepted by transactional orientations. However, it is important
that any account of a particular behaviour is seen within the wider context

°f the various interrelations of people, places and society.

see section 5.2.2
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2.4.5 The importance of memory and habit

Although it is not the case that theories such as the theory of planned
behaviour have nothing to say about habit, Ajzen (1991) considers the
relationship between habit and behaviour as being mediated in part by
perceived behavioural control rather than direct. This assumes that all
habitual responses are processed as information, albeit in a shortened
way. However, several studies have shown that accounts of past
behaviour can help explain a substantial portion of the additional variance
not explained by the three components of the theory of planned
behaviour (Ajzen, 2001). Others have argued that habitual patterns serve
to circumvent information processing, so that once a habit is established
following several similar behavioural patterns, processing of information is
no longer required, as it becomes ‘automatic’ (Jackson, 2005). There has
been much written in the psychological literature on the importance of
being consistent with ones’ self (e.g. Bern, 1972). As such, it is often
seen as psychologically helpful to justify past performance by doing

similar things in the future.

In many ways, this is similar to the spontaneous processing model
proposed by Fazio (1990), which postulates that in certain circumstances,
normative constructs guide behaviour. Fazio’s (1990) model begins with
the assumption that not all social behaviour is deliberative or reasoned,
as is assumed by the theory of planned behaviour2d. The model
Postulates that an individual’'s (social) behaviour is largely a function of
the individual's perceptions in the immediate situation in which the
attitude object is encountered. Fazio (1990) summarises the model in the
following statement: “The key to the model is attitude accessibility. The
ettitude must be activated from memory when the individual observes the
attitude object if the attitude is to in any sense guide subsequent
behaviourl (p.81). A schematic diagram of Fazio’'s model can be seen in

figure 16.

" Would be more correct to say that the theory of planned behaviour is only appropriate for behaviours that
?re deliberative or reasoned. The extent to which the authors of the theory assume that this applies to all

ehaviours (as Fazio, 1990 implies) is at best questionable.
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Figure 16 - Fazio's (1990, p.84) model of the attitude-behaviour process

As noted in section 2.4.4, an example for the context of the present
research of a desirable behaviour might be the decision to purchase a
sustainable house. Such a decision is very likely to involve aspects of
both spontaneous processing (e.g. selective perception of desirable or
undesirable attributes), and also of deliberative, reasoned processing
(e.g. 'what would other people think if 1 made this particular purchase
decision?’). Fazio (1990) does in fact propose that there is an interaction
between automatic and controlled processes (in many cases), SO
depending on the attitude-object under investigation, attitudes are
sometimes seen to be activated on mere observation of the attitude
object, and in other cases arise from the reasoned processing implied by
the theory of reasoned action (and its extension - the theory of planned

behaviour).

This can be illustrated by looking at the example of housing. One might
speculate that a house buyers’ attitude towards the physical form of a
house would be under the control of spontaneous processing (as
outlined by Fazio, 1990), whereas the attitude towards the purchase of
such a house would require the processing of information, and some
form of psychological deliberation in order to arrive at a decision. The
Second attitude here (attitude towards the purchase) cannot surely be
studied in isolation from the first attitude (towards the physical attributes),
but unless it is assumed that the physical form is related causally to the

Purchase decision, then this aspect may well be ignored. For example,
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one can imagine research looking at the impact of water saving devices
on housing preferences, but it would be a step too far to assume any
causal relationship between such results and house-buying behaviours,

unless attitudes towards the actual house itself were also considered.

What is important to note from this example is that, although the theory of
planned behaviour (see section 2.4.4) has good predictive power, it is
limited by the level of specificity of the domain definition. The theory
assumes to a large degree that it is possible to describe not only the
behaviour itself, but also the antecedents to that behaviour in a manner
that is meaningful to the people being investigated. In the case of the
above example, any study using the theory of planned behaviour to look
at house purchase behaviour would need to look specifically at attitudes
towards that behaviour (e.g. attitudes towards buying a particular house)
rather than related attitudes (e.g. attitudes towards the appearance of a

particular house). This issue will be examined in more detail later.

2.4.6 Building the theories into the conceptual model

Starting from the conceptual model presented previously (see Figure 8) in
section 1.3, it can be seen that the ‘individual’ and ‘environment’
components’ of the model can be further elaborated by detailing some of
the causal relationships which occur both between and within these
components. Combining the previous models of environmental
Preference with the above models of attitude-behaviour relations,
including the mediating variable ‘behavioural intention' and also including
influence of personal norms (but assuming the link to be mediated by
intention, rather than direct as proposed by both Schwartz and Stern)

leaves us with a conceptual model shown in Figure 17.
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The inclusion of ‘values’2s within the box labelled ‘Personal Context’ is to
acknowledge the effect of transcendental factors on the specific outcome
response, as noted in section 2.3.4, and also because values are
generally considered to be good predictors of attitudes towards emerging
(i.e. new) attitude objects (Dietz and Stern, 1995). The inclusion of the
box ‘behavioural context’ is to show that the model is restricted to
attitudes towards those behaviours that are likely to arise from the
perception of particular housing attributes, such as house-purchase

decisions.

Although 'subjective norm' and 'values’ might be thought of as similar concepts, they are not treated as the
Same here, as subjective norm is considered to be a more situation-specific belief structure than the more

stable values, which as Schwartz (1992) put it ‘act as guiding principle in [one s] life .
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Fi9ure 17 - Conceptual model with expanded 'individual' component

Thus behaviour (or aesthetic response) is now considered to be guided
dot only by affect and cognition (sub-components of the ‘Environmental
Preference’ box), but also by attitudes and beliefs specific to the
behaviour or response in question (behavioural context). At present,

although this model assumes that the ‘individual’, the ‘environment and
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the ‘socio-cultural context’” are related in a pattern of triadic
reciprocality, as noted earlier, the socio-cultural context needs further
elaborating to add to the comprehensiveness of the overall model. It is
clear that any behavioural responses are likely to feed back to the
physical environment in some way, but the dynamics of this are not made
explicit thus far. Any given behavioural response might impact on the
environment itself and this in turn may affect both future perceptions, and
the perceptions of others viewing the environment. These issues will be

discussed further in section 2.4.7

2.4.7 The Inclusion of Time and Society - A Transactional
Model.

The importance of society or ‘culture’ in the relationship between the
perception of, and the production of built environments is an important
one, albeit often understated. As Rapoport (1995) asks: “How does
culture get translated into [built] form?"(p.408) Following from the ideas
presented in section 2.4.1, where the perception of environments is seen
as the continuous transformation of stimulus information (Landwehr,
1990), it is necessary to reiterate the point that the transactional approach
de-emphasises the isolation of static moments in time for the study of the
Person-in-environment (see section 1.3). Instead, it focuses on the
reciprocal processes of the various components of the ‘whole’ across
time. The introduction of the temporal perspective into the conceptual
model however, involves more than simply putting a single feedback
arrow from the end to the start, which is arguably the most common
manner in which a temporal perspective is acknowledged. Clitheroe et al.
(1998) describe this well in their work looking at contextual change. They
Se® changes in context as being either gradual (in the case of contextual
shifts) or sudden (in the case of contextual transformations). This is

‘Astrated in Figure 18.
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Simply adding a feedback arrow between ‘behaviour’ and ‘'physical
environment’ misses the importance of the various other features of
‘context’ that are seen within the transactional whole (see both Figure 5
and Figure 2). Rapoport (1995) points out that the relationship between
People, culture and form is far from simple. It is not merely a case of
culture impacting on form', but rather that aspects of culture impact on
certain aspects of the built environment, which is in itself part of that very
culture’. Moreover, it is important to consider not only what gets
translated (e.g. from culture to built form), but also why it gets translated
in a particular way (Rapoport, 1995, p.410). This seems particularly
relevant to the study of sustainable housing, as the attributes under
consideration progress beyond the technical and surface-functional into
the socio-cultural domain. In much the same way as a house is more than
simply shelter, a sustainable house is more than simply ‘shelter that does
not damage the natural environment’. The communicative aspects of
Material environments are all too easily forgotten in the pursuit of

cptimum technical standards.
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If feedback between people and the physical environment in this case
were to be direct, then the assumption must be that an individual has
directly changed their immediate environment, but as discussed in
section 2.3.5, people are often dependent on various socio-political
institutions to make environmental changes on their behalf. If however,
we see feedback between ‘behaviour’ and ‘physical environment’ as
being mediated by the social and cultural context, rather than direct, then
this is consistent with the agentic perspective put forward by Bandura
(2001). Bandura’s ‘Social Cognitive Theory’ sees human’s ability to
‘make things happen’ as being mediated by three main forms of agency:

Personal, Proxy and Collective. As Bandura (2002) puts it:

“In personal agency exercised Individually, people bring
their influence to bear directly on themselves and their
environment in managing their lives. In many spheres of life
people do not have direct control over the social conditions
and institutional practices that affect their everyday lives.
Under these circumstances, they seek their well-being and
valued outcomes through the exercise of proxy agency. In
this socially mediated mode of agency, people try to get to
those who have access to resources, expertise or who wield
influence and power to act at their behest to secure the

outcomes they desire” (p270)

In this way, intentional behaviour is seen as achieving change either
through direct personal action, or through the influence of others. In their
discussion about self-determination theory, Hagger et al. (2006) note that
one of the basic psychological needs of individuals is the “desire to be a
causal agent in his or her world” (p.132). The third form of agency
Mentioned by Bandura (2002) however, is more complex, and fits well
with the transactional approach of this thesis. Bandura (2001, p.14)
notes that the collective performance of a social system involves
transactional dynamics, and because of this, notions of collective agency
ore seen as emergent group level properties, rather than simply the sum
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of agentic beliefs of individual members of the social system. Thus, we

can expand the model developed in Figure 17 to involve agency-

feedback as shown in Figure 19.
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Aspects of the Person

INDIVIDUAL

Personal Context (Personality,
affective state, knowledge, Values,
cultural experiences, etc..)

Environmental Behavioural Context (i.e.

Preference what am 1being asked to

do? With what? and in
1 /\ what social context?)

Aspects of the
environment

Fi9ure 19 - Conceptual model with expanded 'socio-cultural context’ component
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In the conceptual model presented in Figure 19, the triadically reciprocal
components relating to perception of the environment have been
operationalised as: The Environment, The Individual, and Socio-Cultural
Context. The Environment in question here is that of housing -
particularly so called ‘sustainable housing’, and the attributes associated
with such housing forms. The ‘individual’ component includes both the
model of aesthetic preference and the theory of planned behaviour, as
the two are considered as inter-related systems, given that behaviour is
not assumed to be synonymous with ‘action’. The ‘socio-cultural context’
is understood as the various forms of agency through which people’s
actions influence both people and their physical environments, both from
the perspective of the immediately observable time-frame, and also the
elongated temporal perspective necessary for certain forms of agency to

accomplish change.

~Qure 20 - Graphic representation of Bronfenbrenner's (1979) nested
enterconnected systems of human development

There are clear parallels between the temporal perspective shown in
figure 19, and the work of Urie Bronfenbrenner (1979; 2005), where,
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drawing from Lewin’s topological psychology, Bronfenbrenner sees
people’s ecological environment as a series of nested and interconnected
structures (see Figure 20), the innermost of these being the

‘microstructure’, which is defined by Bronfenbrenner (2005) as follows:

‘A microsystem is a pattern of activities, roles, and
interpersonal relations experienced by the developing
person in a given face-to-face setting with particular
physical and material features and containing other persons
with distinctive characteristics of temperament, personality,

and systems of belief' (p.148).

In a sense, the microsystem might be thought of as consisting of the
individual component of the conceptual model, along with the immediate
physical environment, and those aspects of the socio-cultural context
related to personal agency. The other structures are defined by

Bronfenbrenner as follows:

T he mesosystem comprises the linkages and processes
taking place between two or more settings containing the
developing person (e.g. the relations between home and
school, school and workplace). In other words, a meso-

system is a system of microsystems” (p.148).

Widening the systemic circle slightly away from the person leads to the
delusion of a greater number of social arrangements and environmental
contexts (the mesosystem), but which have an indirect on the person.
Widening this circle still further leads to the inclusion of settings which are
one-step-removed from the persons immediate experience, but which
nevertheless have an impact on the persons development over time,

~his is defined by Bronfenbrenner as follows:

“The exosystem, encompasses the linkages and processes

taking place between two or more settings, at least one of
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which does not ordinarily contain the developing person, but
in which events occur that influence processes within the
immediate setting that does contain that person (e.g. for the
child, the relationship between home and the parents
workplace; for a parent, the relationship between the school

and the neighbourhood group)” (p.148).
And then goes on to define the macrosystem.....

“The macrosystem consists of the overarching pattern of
micro-, meso-, and exosystems characteristic of a given
culture, subculture, or other broader social context, with
particular reference to the developmentally instigative belief
systems, resources, hazards, lifestyles, opportunity
structures, life course options, and patterns of social
interchange that are embedded in each of these systems.
The macrosystem may be thought of as a societal blueprint
for a particular culture, subculture, or other broader social

context” (p.150)

Essentially, the macrosystem of Bronfenbrenner's ecological theory can
be seen as a direct parallel of the 'Aspects of the Environment’
components of the conceptual model being described here. It is very
difficult to encompass this breadth of patterns in diagrammatic form, but
the conceptual model presented assumes that the ‘Environment’ and
Socio-Cultural Context’ component of the model are understood in this

holistic manner.

1 terms of the environmental perception component of the model, the
thadically reciprocal components ‘individual’, ‘environment’ and ‘socio-

cultural context’ are understood to interact with each other over time,

and between contexts. As Lee (1973) puts it:
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“Perception of the environment is a complex interaction of
both physical and social factors; of individual and group
factors. It is also interactive and cyclic. Perception
influences behaviour which in turn influences perception”

(P-114).

Moreover, the complexity of this interaction is due, in part, to the variety
of potential ways in which perception can influence behaviour. Moskowitz
et al. (2004) note that aspects of the environment can sometimes
influence behaviour by automatically “triggering goal pursuit” (p.359). In
other words, if certain features of the physical environment somehow
suggest particular forms of behaviour, then this behaviour is more likely to
be considered than if there is a perceived mismatch between the

environmental ‘cue’ or ‘target’ and the behaviour in question.

The model presented in Figure 19 has been built up from the published
literature in the area of both ‘sustainable housing’ and ‘people-
environment studies’. As noted in section 1.4, the intention of the two
case studies presented in the following sections (Chapters 3 and 4) is to
lest the utility of this theoretical framework to accommodate empirical
data within the domain of ‘sustainable housing’. These two case studies
will each focus on particular aspects which have been previously
documented as being potential facets of ‘sustainable housing’ - namely,
domestic water and wastewater systems, and exterior cladding materials.
Although each case study can be seen as a stand-alone piece of
research, they are best conceptualised within this thesis in terms of there
being a ‘whole’ person-in-environment context (in this case sustainable

bousing), of which these case studies form a part.

The third case study (Chapter 5) will combine the issues raised in the
Previous two case studies, by looking at an example of a particular
behaviour (buying a ‘sustainable house’), and discuss housing
Preferences in relation to the theory of planned behaviour (TPB)

c’mponent of the model. This study will focus in particular on the
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symbolic meanings ascribed to particular housing attributes, especially as
they relate to representations of ‘sustainability’. Finally, these findings will
be discussed (Chapter 6) in relation to the conceptual model outlined

above, along with recommendations for further research.
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3 A Study of Psychological Aspects of Sustainable
Housing: The case of domestic water and

wastewater management®*

3.1 Introduction

This chapter will outline some of the possible psychological implications
of embedding ecologically sustainable technologies within houses - using
water and wastewater as a case study. As argued in section 2.3.4, it is
useful when trying to understand the ‘individuall component of
sustainability to study sustainability measures which involve active
behavioural change. Whilst there have been many studies of this kind
looking at energy (e.g. Kempton et al., 1992; Poortinga et al., 2003) and
recycling (e.g. Burn and Oskamp, 1986; Cheung et al, 1999), there have
been fewer studies from a psychological viewpoint looking specifically at
sustainable water and wastewater management (Vining and Ebreo,
2002). As such, this was chosen as the particular case study to be
examined here. The overall context of wastewater management will first
be introduced, and then a study of attitudes towards sustainable
wastewater management technology will be presented and discussed in
the context of the conceptual model outlined in section 2.4.7. Figure 21
highlights the components of the conceptual model that are particularly

focussed on in this case study.

3.1.1 Wastewater management: the context

The first covered sewers were constructed in the late 19th Century to
address problems of disease and flooding, which were prevalent at the
time. In these traditional sewers, underground pipes simply transported
°ur waste away from the cities, to the riversZ/, solving the immediate

threats to human well-being. However, this soon became unsustainable

Substantial sections of the literature review within this ch™ te® f nce paper on which this book chapter
~Napter by the author. See Craig (2002) for more details. The “ ,S h o r under the age of 357at the 16h
Was based won an award for the ‘best paperpresenedbyas g if) Parjs 2000.

conference of the International Association for People-Enviro =~ towards the sea, via rivers (Balkema,
In old English the word sewer means 'seaward'’. i.e. waste is uivc.
1999)
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figure 21 - Conceptual model with Case Study 1 foci highlighted
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as a solution, when the impact of sewage on the river ecosystem
started to have adverse effects on people, such as odour and
health problems (Balkema, 1999). Since then, sewage has been treated
to increasingly higher standards to ameliorate any potential health
impacts, and this has by and large been viewed as a success.
However, there are growing concerns that there may be some missing
pieces in the wastewater jigsaw when treatment occurs in this manner.
Since the construction of most of the urban sewers, the content and
quantity of  society’s aggregate wastewater  has changed
dramatically, due to population increases and industrial development,
and subsequent technical engineering ‘fixes’ have tended towards
inefficiency. Thus it seems a rethink is on the cards in terms of the way
we view one of our most unglamorous, but most essential waste
problems. Any moves away from the present ‘pollution treatment'
philosophy, towards a philosophy concerned with preventing 'pollution
production' will be positive steps towards sustainability (Burkhard et al.,
2000,

Many of the lessons learned from experience with both solid waste
management and energy efficiency can be appropriately applied to the
study of water and wastewater management. Changes in policy and
institutional preference are often nothing but token if change on the
Qround is not forthcoming, as has been found at times in both of
the aforementioned examples. However, social scientists have been
'‘ess successful in influencing policy and legislation, but have focussed
instead on behavioural change studies and the like (Bechtel, 1997).
Given that technology assessment is in many ways a political activity
(Barbour, 1980), potential attitudes and behaviour of the ‘end-user of
various innovative wastewater technologies should always be seen as

important tests of both feasibility and sustainability28

suchetth0dOI° 9ies such as Partic'Pat°ry Impact Assessment (PIA) might provide a possible way of incorporating
'actors into the technology assessment process (see for example Schlumpf et al., 1999).
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3.1.2 Sustainable domestic water and wastewater management

In terms of the domestic setting, wastewater is transported via
sewerage to either a centralised sewage treatment plant, or one of a
variety of decentralised sewage treatment options, be they ecological or
conventional (for a full review of treatment techniques, see Grant et
al., 1996 or Burkhard et al., 2000). In terms of different sewage
treatment options, even with the more ecological and decentralised
options, an ‘out of sight, out of mind’ approach is more often than not
taken by the general public. On the one hand, centralisation with all its
advantages, seems to have created a potential psychological barrier
to the successful implementation of sustainable water and wastewater
management. Moves towards sustainability on the other hand, require an
increasing focus on source control, and hence pollution production, rather
than treatment. Some possible steps towards amelioration of water and

wastewater problems at the household level are discussed below.

3.1.2.1 Reduce the volume ofpotable water required

In some parts of the UK, water use often exceeds the regionally
sustainable water supply (National Trust, 1996). Inthe UK, standards
have long been in place governing the quality of water, regardless of
the use to which the water is put. These regulations and standards (e.g.
bathing water and drinking water standards) are crucial for health
and hygiene reasons, and are strictly regulated (e.g. by DWI &
SEPA2) for this very reason. However, treating water to potable (i.e.
drinkable) standards is costly in terms of finance, energy, and
Infrastructure.  Seen in this context, potable water is clearly a very
valuable resource, but also one which we regularly waste without
thought. At present, households account for 64% of all treated
Water use (Staufer, 1996). Installation of water saving devices in the
home (e.g. low flush toilets, aerating taps, and suchlike) go some way to
addressing this problem. Also, given that about a third of our total water

c’nsumption is used for flushing toilets (Griggs et al., 1997), collection of

°WI = Drinking Water Inspectorate. SEPA = Scottish Environmental Protection Agency

82



‘greywater’ (water from handbasins, baths, washing machines and
dishwashers) for use in toilet cisterns makes sense in terms of
sustainability and economics, although payback periods can
sometimes be large (see Sayers, 1998; Naisby, 1997; Environment
Agency, 2000). However, there are sometimes concerns voiced
about the perceived safety of greywater (Olson & Bruvold, 1982;
Shifflett, 1997; Naisby, 1997) with preference often tending towards
rainwater harvesting, which can also provide a viable alternative to

potable water.

3.1.2.2 Reduce the volume and content of wastewater from the

house

Recycling of greywater as discussed above goes some way towards
reducing the amount of potable water required by domestic dwellings.
However, from the point of view of waste produced, in terms of BOD*
and SS3l (two of the main measures used by regulators to assess the
organic matter and pathogens in water), the wastewater content still
remains high, if a little less diluted. In order to reduce the content of
organic matter and pathogens in the wastewater, separation of
waste would have to occur at source, which would invariably mean
a change in behavioural patterns, as different toilets and plumbing would
be required. Of course, if separation of waste were to take place at
source (e.g. urine separation and dry toilets), then the aforementioned
greywater would need to be put to some other use (e.g. washing or
watering gardens). Given the cultural significance of the flushing toilet
(Palmer, 1973), and the taboos surrounding human bodily functions
(see for example Warner, 1999), it is likely that any radical changes
'n toilet design and corresponding behaviours will produce a
n®gative reaction among many people. Behavioural patterns and
corresponding attitudes regarding toilet practices such as flushing and

then hearing the waste being ‘flushed away’ are deeply entrenched in

BOD = Biochemical Oxygen Demand: Indicator of Organic mafter mntent of a body of water, measuring by

much oxygen is being removed by decomposition. suspended in a body of water
SS = Suspénded Solids: Particles of grit, sand or organic matter suspe
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western society (Fismer and Wendler, 1996) and thus sensitive to

change.

3.1.2.3 Recycle the nutrients that are traditionally lost in

conventional treatment processes

As well as reducing the concentrations of organic matter and
pathogens in wastewater dramatically, dry toilets and urine
separation toilets also have the potential to provide for a variety of
uses such as nutrient recycling or methane production (for transport).
Burkhard et al. (2000) note that such techniques can also be very cost
effective alternatives to traditional systems, given appropriate tariff

structures. This idea is however, still seen as fairly radical within the UK.

Having identified some of the ways in which the wastewater management
problem can be tackled in a more sustainable manner, the following
section will introduce the issue of public participation in water and
wastewater planning. This issue is relevant as it is considered to be a
crucial part of the drive towards sustainability, as defined within Agenda
21. Moreover, it is also an issue frequently neglected by those

advocating changes in the field of water and wastewater management.

3.1.3 Public participation in water and wastewater planning

As previously argued in section 1.2, any planning process should be, by
'ts very nature a social process, feeding ultimately into the goals of
society’ (Parker & Penning-Rowsell, 1980). Public influence on the
Planning process is one of the basic pillars of a participatory democracy,
Qiven that in theory, ‘individuals and their institutions cannot be
considered in isolation from one anotherl(Pateman, 1970, pp.42). Thus,
a diverse range of opinions should be accommodated and considered
within any planning decision. However, all too often this is not the
Case, and the process suffers from both institutional problems, public
Adifference, and a basic lack of trust between stakeholders from the

° utset (L6fstedt, 1998).
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Syme and Nancarrow (1992) note that public participation in water
planning often caters only for an interested minority, which is arguably
unrepresentative of the general public. Given that water management
decisions are dependent more on human values rather than
technical judgement (Syme & Nancarrow, 1992), methods for
ascertaining public values and perceptions are crucial in gaining a full
understanding of society’s goals regarding water management. The
situation where only an educated, affluent minority participates in such
*natters might be viewed as a failure of the participatory process rather
than as a failure of the seemingly uninterested, who may instead be

uncomfortable with the process itself.

Syme and Nancarrow (1992) found that public involvement in the water
planning process could be predicted by a) perceived levels of
desirable power for the water authority, and b) intrinsic interest in
particular water issues3 The use of questionnaires and other
survey methodologies can sometimes be used as an alternative, more
user-friendly way of gauging public opinion than public meetings in the
early stages of a water planning process. Once this ‘public opinion has
been ascertained however, it is important that it is at very least seen to
be’ taken into account. Indeed, research has shown that in the area of
Water management, it is often better to treat public involvement as a
negotiation process, rather than as a ‘procedure with relatively

unvarying sequence’ (Syme & Eaton, 1989, pp 104).

Another factor influencing water planning decisions is the procedural
fairness (see Lind & Tyler, 1988) perceived by participants in the water
Planning process. All too often participants take the view that the
Participation process is unfair, which can result in discussions about
Procedural issues (such as procedural justice and political efficacy) rather

than the original topic. Thus issues become ‘framed and thereby

ed™* sr,ou'd be noted however that, unlike earlier studies, no relationship was found in this study between
Ucation, income, age, and patrticipation.
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redefined by the participants (cf. Capek, 1993). It is also likely that
perceptions of distributive justice play a strong part in public attitudes
towards water management issues, given that water and wastewater
infrastructure is by its nature a resource allocation problem.
Clayton (1994) suggests that we should 'think through the effects of
any policy and evaluate it from a number of different justice
perspectives’ (p 208) in order to maximise the collective welfare.
From this perspective, it is clear that environmental decision making
is no longer a matter of simply weighing up the economic costs and
benefits, but a complex problem requiring the consideration of such
issues as procedural and distributive justice. Syme et al. (1999)
found that on the whole, the public base their decisions about water
planning on more complex dimensions than would be expected by many
social-psychological theories. Examples include: moral obligation
towards other human users, obligation for involvement in decision

taking, and the 'rights' of the environment.

3.1.4 Values, Attitudes, and Behaviour

Rousseau's political theory asserts that through participation in the
decision making process, individuals become able to understand a given
situation from the perspectives of both public and private interests
(Pateman, 1970). Thus, public demands eventually converge with
private wishes through the participatory process. Prior to the
Participation process, it is considered useful to have an understanding
°f the general values and attitudes of the potential participants, and thus
the nature of 'public opinion’. Given that many decentralised wastewater
Management systems might require behavioural changes, a change

*h attitudes may also be required, especially if the attitudes and beliefs

°f potential users are inconsistent with the required behaviours.
Research into the link between attitudes and behaviour (see section
2.3.4) seems to suggest that action or motivation to act is influenced

Primarily by our beliefs about a situation in any given context. These
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beliefs are thought to cumulatively influence attitudes (more stable
structures, less context dependent than beliefs) which we hold about
‘attitude-objects’ (see Stern & Dietz, 1994). The attitudes that we hold
about a given ‘attitude-object’ are heavily influenced by our value
structure - a set of “single beliefjs] that transcendentally guides actions
and judgements across specific objects and situations" (Rokeach, 1972,
P- 160). If the achievement of sustainability with regard to water and
wastewater management is potentially reliant on end-users changing
their behaviour, then an understanding of the beliefs and attitudes
towards water and wastewater technology is required in order to consider
possible behavioural change strategies. It seems likely that in general,
those people with environmental value orientations (Stern et al., 1993)
will be more likely to support the more ecological forms of
wastewater management, given that more behavioural change is

usually required.

3-1.5 Influences on acceptability of sustainable wastewater
management

As well as the above-mentioned influence of participatory
Procedures and individual value orientations, there are also various
other factors that can influence the degree to which the public will be
accepting of innovative water and wastewater technologies. One such
influence is that of present water quality33 (Olson & Bruvold, 1982).
"he influence of this, however will depend on geographical
differences, and local water use patterns. Knowledge and past
e*perience of water recycling systems may also have an influence on
their acceptance, although there is some suggestion that this influence

has been overestimated (Olson and Bruvold, 1982). Faith in technology

3.

inno ° ther words' PeoPle wh® live in an area that has relatively low water quality might be more likely to accept

bv OVa,ive technologies, whereas those who have a high quality of water may feel that this may be threatened
y such innovations.
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has also been found to influence (positively) acceptance of renovated

wastewater34 (Johnson, 1971).

Age, gender and level of education are other factors that may
influence acceptability. Olson & Bruvold (1982) studied the influence
of these factors and found that age was correlated negatively with
acceptance of renovated wastewater. Generally speaking, women
appeared to be less accepting than men (although this may be specific
to the populations studied). Also, those with a higher level of education
appear to be more accepting than those with a lower level,
although this may be confounded with the measures used to assess
acceptability (willingness to pay might better reflect a respondents
economic status than their acceptance). The issue of age is also
important to study in light of recent predictions about demographic
changes. For example, Aberdeen and Aberdeenshire Councils predict
that between 1999 and 2016, the local older population will increase by
about a third, whereas the younger age groups will decline in

numbers (Structure Plan Area Forecasts, 1999).

The degree of bodily contact with wastewater required of end-users
also seems to be directly associated (negatively) with the degree of
acceptance. Watering the garden is likely to be more acceptable than
washing clothes for this reason. However, studies have shown that
attitudes toward body elimination (sic.) are affected to a large degree by
occupation (Adams & Templer, 1980), suggesting that people who are

regular contact with human wastes (e.g. sewage workers, nurses)
™ay show less disgust, and therefore be more accepting of renovated
Wastewater for potable uses than those in non-contact occupations (e.g.
Aankers). Studies from research into risk perception (e.g. Starr,
1969; Renn, 1990; Slovic, 1993) have found that people are more
willing to accept risks if they are voluntary, of low catastrophic potential,

femiliar, and from a trustworthy source. This is important as water

as™en® Vated wa,er is a general term for the re-use of wastewater. It Is less specific than the term greywater,
1030 also include blackwater (water from toilets).
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and wastewater technologies may be a focus of worry (see Macgregor,
1991), insofar as they may cause concern about deeply entrenched

cultural beliefs regarding issues such as hygiene and safety.

Other psychological factors include ‘Disgust Sensitivity’ (Bixler and
Floyd, 1997), aversion to the unclean, over-concern with health, and
aversion to human waste, all of which been postulated as having a
negative association with the acceptability of reusing water (Olson &
Bruvold, 1982)&.  Cultural factors such as religion may also play a

large part in determining attitudes (see for example Warner, 1999).

3-1.6 A study of psychological aspects of sustainable

domestic water and wastewater systems.

As outlined earlier, in light of various changes in institutional policy and a
General increase in public environmental awareness, there is a need to
rethink the way in which we view and deal with our water and wastewater
enfrastructure. The current trend of centralisation is now being
guestioned, often by those with environmental value orientations (see
Stern and Dietz, 1994), who would prefer a more decentralised approach.
Of the various techniques available for sustainable wastewater
management (see Burkhard, Deletic and Craig, 2000 for a
comprehensive review of techniques), two were selected for investigation

by this case study. These were:

« Greywater re-use systems

» Compost toilets

"hese were chosen specifically because they both tackle the problem
oearer to source than conventional wastewater treatment systems, and

also involve the end user to some degree in their operation.

cha®WeVer' Olson & Bruvold (1982) found no association with faith in science and technology, aversion to
n9e, or ecological concern.
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Given the problems often inherent in the planning process, along with the
acknowledgement that water management decisions are dependent on
human values rather than technical judgement (Syme and Nancarrow,
1992), it is considered that there is a need to find ways of eliciting these
values at an early stage in the planning process. As acceptability is
thought to be a key indicator of a person’s value structure (see Blarney,
1998), it is important to study influences on acceptability (and also
awareness) of various technologies. Consideration of the impact of new
technologies on end users is seen as an important test of both feasibility

(acceptability) and sustainability.

This study sought the opinions and attitudes of the general public when
presented with the idea of water recycling systems and compost toilets. It
was thought that people would be more likely to support the idea of water
reuse for irrigation and other non-potable purposes (see Dean and Lund,
1981), so the possibilities for using recycled water for drinking were not

investigated in this study.

The fact that there is a greater demand for environmental protective
actions and improvements can be reflected to some degree by looking at
a person’s ‘willingness to pay’ for such improvements. It was expected
that a greater number of people would have a willingness to pay (WTP)
tor greywater systems than for compost toilets, and also that those who

did have a WTP would be willing to pay a greater amount.

Although due to a rather sparse literature on the subject, this study was

Partly exploratory, a priori hypotheses include:

1+ The majority of people will not be aware of grey/rainwater recycling

systems.
2. People will have more concerns over safety for greywater systems

than for rainwater systems.
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3. Willingness to pay for both water recycling systems and compost
toilets will tend to be rather low, but higher for water systems than
for compost toilets.

4. Most people will not like the idea of compost toilets
5. People who live near to a decentralised treatment plant will be
more aware of where their sewage is treated than those people

whose sewage is treated in conventional centralised systems.
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3.2 Methodology

3.2.1 Research Setting

This study was conducted in the Aberdeenshire region of Scotland in
early summer, 1999. At this time, there was no water shortage regionally,
and communications from both the Scottish Environmental Protection
Agency (SEPA) and the regional water authority (NOSWA) to the public
were mostly for information purposes. In the study region, the majority of
dwellings are not equipped with water meters (indeed NOSWA, 1999
appeared to discourage their use for domestic properties), although
homeowners can opt to have one installed if they pay the installation

costs.

Two settings in North Eastern Scotland were used in this study: One rural
village (Popn. ~ 61636), and one peri-urban suburb (Popn. ~ 2500). It was
decided that an urban sample should not be studied because of a lack of
dwelling comparability (i.e. scenarios for systems to be put into flats for
example, would be different than for single houses found in both studied
locations). All surface water and screened sewage from the rural village
had received tertiary treatment by a constructed wetland (which was
visible from the main road running through the village) since 1998 (SEPA,
2004).

3.2.2 Procedure

Methodologically, this study used a combination of two approaches: the
face to face interview, and the postal survey. The face to face interview
has many advantages, including high effective response rates, and a high
level of control over question interpretation. However, time and cost
issues (along with the need for extensive standardisation between
Interviewers) suggested that an alternative method be used. While postal

surveys offer a cheaper, less time-consuming option, response rates tend

populations calculated as estimates based on figures provided by Aberdeenshire Council in 1999, and a
®an number of people per household of 2.7 (found in the present survey)
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to be low, and there is the potential that respondent motivation might be

lower, as there is no foot in the door’ effect.

In this survey, questionnaires were hand delivered by the researcher. An
introduction was given to the subject area, and respondents were then
asked to fill in the questionnaire in their own time. Respondents were
then left with the questionnaire, and told that they could either return it in
a pre-paid envelope, or it could be collected by the researcher in three
days time. This method has been proven as effective in previous studies
(e.g. Naisby, 1997) as it has advantages of both time-conservation and
respondent comfort, as respondents do not feel under pressure. All

respondents were contacted during working hours (9am-5pm)

3.2.3 The questionnaire

Respondents were asked for a small amount of personal information, in
order to look for possible socio-demographic trends in the results. This
section of the questionnaire was placed on the last page, as respondents
can sometimes be put off by the presence of personal questions at the

outset (Breakwell et al., 1995).

In section one of the questionnaire, respondents were provided with a
short text describing greywater and rainwater systems in straightforward
terms (see Appendix 1), after which 10 standardised response questions
(5 point Likert-type scale) followed, regarding general attitudes towards
Water conservation and grey/rainwater use. This approach was taken as
+ was felt that the Likert scale format increases the user-friendliness of
the questionnaire, and thus respondent motivation. Two questions were
also asked in section one regarding willingness to pay for water recycling
systems, followed by two open-ended questions about who they felt

should be responsible for picking up installation costs, and why.

Action two started in the same way as section One, with a description of

c’mpost toilets, followed by a simple question about whether or not

1ls noted that this (contact time) may result in a slightly biased sample
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respondents would ever consider having one installed. As these toilets
were assumed to be very unfamiliar, it was thought to be more
appropriate to offer open-ended responses about attitudes, rather than
attempting to elicit responses within the constraints of a Likert scale.
Willingness to pay was also studied in the same manner as for section

one.

Three supplementary questions were asked at the end of the

guestionnaire regarding:

a) Knowledge of sewage treatment location,
b) Knowledge of regional water authority, and

c) Opinions about water meters

Initial piloting of the questionnaire suggested that it would take about 15
minutes to complete, which was considered acceptable in terms of

respondent motivation, as no further incentives to comply were given.

3-2.4 The sample

A sample of 180 (60 rural, 120 peri-urban) were contacted and asked to
complete the questionnaire. The response rate was fairly high, with 40%
(N=24) of the rural sample returning the questionnaires, and 42% (N=50)
°Mhe peri-urban sample returning them. This response rate (combined =
41%) is larger than is often expected for standard postal questionnaires,
Su9gesting a definite strength in the methodological approach. Although
the final number of respondents (N = 74) is somewhat limiting in terms of
statistical analyses, it is comparable to other studies which have used
gestionnaires as a component methodology in the process of
documenting person-environment transactions (see for example Werner,
20°3), and was therefore considered to be sufficient for the wider

Purpose of this thesis.
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3.3 Results

3.3.1 Socio-economic characteristics of sample

Of the total sample, 24 (32.4%) were from a rural location, and 50
(67.6%) from the peri-urban location. The socio-economic characteristics

of the sample are presented in Table 2.

Socio-economic Sample
characteristics38 Rural Peri-Urban Total
People Per Household Frequency Frequency Frequency
1 4 6 10
2 8 22 30
3 3 8 n
4 6 9 15
> 3 3 6
6 0 0 0
<6 0 1 1
Sex
Male 4 20 24
female 20 28 48
Age
<20 1 0 1
21-30 3 3 6
31-40 5 12 17
41-50 4 12 16
51-60 3 10 13
>60 8 n 19
Residential Status
Renter 7 3 10
Owner 16 39 55
Other (e.g. part owner) 1 7 8
~ength of Residency
<1 year 1 3 4
N5 years 8 17 25
years 15 26 41

Nable 2 - Socio-economic characteristics of the sample for the wastewater study

Afom the combined data of the 74 responses, the mean number of

Pe°ple living in each household came out to be 2.7. 66.7% of the sample

hissing data are excluded from the results, and are not reported here.
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were female. The median age category of the total sample was 41-50,

and the distribution was skewed towards older people.

The majority of the sample were homeowners (75%), and this figure
would be higher if part ownership (with housing associations) is included
within the category. More than half of all the respondents had lived in
their homes for over 5 years (58%), with only 6% having moved within

the last year.

3.3.2 Greywater and Rainwater systems

Respondents were first asked to read the following text, which was then
followed by 10 questions about issues related to sustainable water
management.

Over the past few years, water pollution and water shortage have
become important issues in both Scotland and Britain as a whole. Water
m our taps is treated to extremely high standards (to make it safe to
drink), and it is this water that we use to flush our toilets with. At the
moment, over a third of the total mains water we use goes on flushing the
toilet. It has been suggested that we can reduce many of these problems
by using water in a more environmentally friendly way.

This would mean using less water in general, and also possible re-using
some of the water that we presently drain away down the plughole. This
recycled water is not suitable for drinking, but if treated could be used to
flush the toilet or water the garden. This water would be treated to a safe
standard, but would be slightly cloudy in appearance. Only water from
baths, showers and hand basins would be used in such systems.

Another way of using less mains water would be to use rainwater
collected from roofs. The technology to collect, store, and use this water
Ljsjairly straightforward, and has the potential for large water savings.

The 10 questions measure people's attitudes toward sustainable water
Use. As such these questions correspond to the ‘attitudes box preceding
behavioural intention in the conceptual model illustrated in Section 2.4.7.
(see Figure 19) The results for the individual questions can be seen in
Fi9ure 22.

96



Percent in each agreement category

0% 20% 40% 60% 80% 100%

1) Itrains all the time in this country, sowe
don't need toworry about saving water

2) Iw ould be w illing to reuse w ater from

baths or showers to flush my toilet w ith

3) lw ould be w illing to use recycled w ater
to w ater the garden w ith

4) Recycling water in thisway is good for
the environment

5) Using rainwater makes a lot of sense
given that it rains so much here

6) We should value water more than we do

7) Water companies should do more to stop
droughts happening

8) Things that make people aware of the

amount of water they use are a good idea

9) Iwould be willing to use recycled water jjTJ

to w ater a vegetable patch w ith

10) If the w ater from baths and show ers
w as called 'greyw ater’, this w ould put me
off

0O (1) Strongly Agree

m (2) Agree

0O (3) Neither Agree or Disagree
0O (4) Disagree

m (5) Strongly Disagree

Figure 22 - Descriptive Statistics for attitudes toward sustainable water
Management

K is evident that with the exception of questions 1 and 10 (which were
Worded negatively), all attitude statements yielded a substantial level of
a9reement. Furthermore, there are some interesting differences between

the responses on the individual attitude statements.

Comparing question 3 with question 9, it is evident that although the two

statements received a broad positive response, due to their inherent
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similarity, people were slightly less concerned with using recycled water
to ‘water the garden’ than the slightly more specific statement ‘...to water
a vegetable patch with’. A similar comparison can be made between
guestions 2 and 3, with people again being more open to the idea of
recycled water being used for ‘watering the garden’ than ‘...to flush my

toilet’.

The responses to question 7 are interesting, as more than half of the
respondents expressed some degree of agreement with the statement
‘Water companies should do more to stop droughts happening’. This is
the only attitude statement that mentions the institutions responsible for
water infrastructure, and indeed many people wrote comments beside
this statement (some positive, and some negative) saying things like
"Water companies don't cause droughts - water companies can not make
it rain” or “Yes, with all their profits, they should be able to do more to

stop droughts”.

As can be seen in question 10, on average, people do not seem to be
overly concerned with the term ‘greywater’, although 23% of people did
agree with this statement at some level, suggesting that whilst the term
may not be overly problematic, there are possibly some negative

associations with the prefix ‘grey’ which are shown by this finding.

For clarity of interpretation of any combined analysis, questions 7 and 10
Wore omitted from any further analysis30. The remaining question
responses were combined by simply adding up the responses (negative
f’r ql), thereby producing a useful score for comparison purposes.
Reliability analysis was performed on this scale (mean=14.4, SD = 3.54)
to test its internal consistency, yielding a Cronbach’s alpha of 0.72, which
Was considered satisfactory. The descriptive statistics for the items in the
scale are shown in Figure 22, and the frequency distribution for the

scores on this combined scale can be seen in Figure 23.

8Question 7 was looking at perceptions of institutional responsibility, and question 10 was looking at peoples
'tudes toward the word 'greywater' rather than the concept itself.
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Mean = 14.4225
Std. Dev. = 3.54426
N=71

Figure 23 - Frequency distribution for combined scale of attitudes towards
sustainable water management

Whilst detailed statistical analyses of this scale were not though to be
appropriate, an overall comparison of scores was though to be useful. As
such, the scores on the above scale were treated as a trichotomy, with
categories (high, medium and low). This trichotomy can then be used as
a combined attitude score to represent data in the form of contingency
tables. By simply taking approximately 33% from each tail of the scale s
frequency distribution, a three category distribution was created with 22 in
the ‘High’ category, 28 in the ‘Medium’ category, and 24 in the ‘Low’
category. People who fell in the 'High' category tended towards the
disagree’ option, and were therefore deemed to be less environmentally
friendly’ in terms of water conservation. Clearly the opposite is true for
the ‘Low’ category. It is interesting to see (Figure 24) that those with low

scores (i.e. more water friendly) tended to be younger than those with
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medium or high scores, suggesting possible attitudinal differences

between ages with regard to water conservation.

When asked whether they would be bothered by the idea of having to
maintain greywater systems (described as “about the same effort as
changing a tap washer”), only 5.6% of respondents said that this would
bother them. 80.3% responded that they would not be bothered by such
maintenance, and a further 14.1% were ‘not sure’. No pattern was found
(or significant Chi-square) from looking at the cross tabulation between

this and the combined attitude score mentioned above.

12

10

<20 21-30 31-40 41-50 51-60 >60
Age Category

figure 24 - Age of Respondents by Combined Attitude Score (Low, Medium, High)
Only 8.5% of respondents had come across greywater systems before

(91.5% had not), compared to 19.7% when asked whether they had come

across rainwater harvesting systems (80.3% had not). Those that had
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come across rainwater harvesting systems tended to mention a water

butt in the garden, from which the water was used for watering plants.

Looking at the two open-ended questions regarding whether respondents
had concerns about using greywater or rainwater to water the garden
with, the results were interesting in that more concerns were mentioned
over greywater than rainwater, possibly reflecting a belief that rainwater is
by its very nature a clean, wholesome source. Indeed as one person

said:

“Using rainwater for flushing toilets is a massive waste of

good quality water”

This is very interesting in terms of perception, as at present this
respondent most likely has a toilet that is currently flushed with high
quality potable water, although this fact was probably not salient at the

time of response. Another interesting response was that we:

“Should be careful watering garden with rainwater, as there

may be problems with pollution (e.g. acid rain)”

Indeed, three respondents mentioned the possibility of pollution being a
Problem with the use of rainwater. Although the above respondent clearly
neglects to consider that any pollution in the rain would fall on the garden
regardless, the other two respondents were concerned with the quality of
Ne rainwater itself. These two respondents noted that the rainwater
might “carry pollutants”, which could imply that the rainwater itself is
cloan, but these respondents were aware of the pollutants that could be
Picked up from roofs, and so on. “Storage” and “Cost” were two other
berries of concern which were mentioned. By and large however, people

Nd not tend to have many concerns about the idea of rainwater

harvesting.
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Concerns over the use of greywater yielded a greater number of
responses. One frequently mentioned concern was regarding the use of
greywater for gardening purposes, especially for edible plants. This fits in
with the finding discussed above comparing questions 3 and 9. As one

respondent said:

“ would be worried about the amount of chemicals in the

greywater for watering the vegetable garden and fields”
Another respondent asked:

“Would cleaning agents (soap, disinfectant, etc.) be
removed prior to garden use? Harming plants, soil, and
groundwater is equally environmentally unfriendly (as using

excess water)”

Such worries over safety of greywater suggest that attention would need
to be given in any educational materials to the process by which
greywater is cleaned. The description presented to people in this study
did not go into much detail about this, which is probably reflected by
these responses. It would also need to be made clear at what level of

treatment it is ‘safe’ to use greywater on edible plants.

When indicating concerns over the use of greywater to flush the toilet, the
‘Tain factors seen as problems were those concerning “storage’,
‘installation” and “costs”, although the effect of the greywater itself on the

toilet was another factor mentioned:

“Greywater from baths could cause a massive amount of

soap bubbles from people with different additives to bath in”

“Would greywater cause some kind of discoloration of the

toilet?”
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The more practical aspects of greywater systems mentioned seemed to
show a great degree of understanding of what such systems might

potentially involve:

“How big is the unit, where would | keep it, what would it

cost, what happens if it runs out of ‘greywater?”

“Problems with installation of pipes and plumbing

arrangements”
“Might be problems of smell from greywater prior to reuse”

“Storage of water is a problem if each house does it

However, if there was a communal arrangement, then this

would be OK"

“No problem with using greywater as long as it is only from

my own house”

figure 25 - Would you be willing to pay to have a water recycling system
Irjstalled...?
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As can be seen from Figure 25, 87% of respondents said that they would
be willing to pay something to have a water recycling system installed.
However, it should be noted that this response was made on the

hypothetical condition of having a £50/year reduction in Council Tax40.

Of those 87% of respondents who suggested that they would be willing to
pay something towards installation costs, there was an interesting pattern
of results (see Figure 26) with 34% of respondents willing to pay less than
£50. This is interesting in terms of the wording of the original question, as
this suggested that £50/year would come off their Council Tax if they
agreed to have such a system installed. With this in mind, people who
stated that they would be willing to pay either £0 or <€£50 should not be
considered as having a ‘willingness to pay’ for these systems as such.
Thus it can be concluded that just over half (54.7%) of the original 87%
who said they were ‘willing to pay’ were in fact willing to end up out of
pocket as a result of installation. Roughly calculated, this ends up with
aPproximately 50% (rather than 87%) of people expressing a willingness
to pay for these systems. Therefore in theory, 27% of respondents were

willing to pay more than £150 for water recycling systems.

Council Tax is a UK local taxation system, where people are charged for local services
“mculated from the valuation band of their property.
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Figure 26 - How much would you be willing to pay to have a water recycling
system installed?

Respondents were then asked who they thought should pay for installing
systems like this. Content analysis of this open ended question showed a
range of responses (see Figure 27). Forty three percent of respondents
thought that the ‘Government’ or ‘Council’ should pay, whereas 33% of
respondents thought that Water Companies should pay. A further 23%
thought that payment responsibility lay with the householder or owner,
and a remaining 1% thought that the housebuilder should pay. Therefore
76% of respondents can be said to believe that the bill for installation of
such innovative technologies should be paid for via the taxation system
rather than personally financed, as all categories stated, apart from the

householder/owner/builder, are publicly funded (in Scotland).

The reasons given as to why those identified in the above responses
should be responsible for payment varied depending on who respondents
thought should pay. Those advocating personal responsibility tended to
site reasons of individual responsibility, whereas many of those
suggesting some kind of institutional responsibility tended to advocate

Some kind of shared responsibility, where individuals would make a token
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payment, but water authorities or local government would cover the

majority of the costs.

Housebuilders
Govemment/Council

Householder

D60 houwNpe

Water Company

Percentage of Respondents

figure 27 - Who do you think should pay for installing systems like this?

3.3.3 Compost Toilets

After reading through the following brief description and rationale about
compost toilets, 20.5% of respondents said that they would (ever)
consider having a compost toilet put in their property and 25% said that

they would not.

As was described above, using rainwater and re-using water from our
baths, showers, etc. would cut down dramatically on the amount of mains
Water used. However, some argue that to be truly environmentally
friendly, it would be better to reduce the need to flush so much water
down the toilet. This would mean using a different kind of toilet which
does not have a water flush. While this can seem like a strange idea, it is
now seen as a good solution to a serious environmental problem. In fact,
the National Trust have started installing them at many of their sites
around the UK. These new toilets either have no water in them, or use
Very small amounts of water. This not only saves wasting water, but also
Provides a useful compost which can be used for agricultural purposes.
A lot of work has gone into designing these toilets, so they are hygienic
JM)d_odour free.

'nterestingly, 55% of respondents said that they were not sure, possibly
IrnPlying an interest and openness towards innovative technologies such

as this, if presented in an appropriate context. Cross tabulating this
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result4d. with the water friendliness attitude score discussed in the
previous section yielded an interesting result (see Table 3). It can be
seen that those in the low category (i.e. those who had a stronger
agreement with positive statements about sustainable water
management) were more likely to consider having a compost toilet
installed than those in the high category. As mentioned earlier, those in
the low category tended to be younger. There is an observable trend
(albeit not statistically significant) that younger people are more likely to

consider having a compost toilet installed than the older age groups.

Combined Attitude Score (Trichotomy)

Low Medium High
Would you ever Yes 9 2 4
consider a
No 2 8 8

compost toilet?
Pearson Chi-Square =9.191 (df=2), p <0.01

Table 3 - Cross tabulation of combined attitude score and willingness to consider
a compost toilet

The open-ended question asking respondents to list their concerns about
composting toilets also yielded some interesting patterns of results.
Content analysis of the responses to this question showed that odour and
hygiene considerations were by far the most salient issue in this context.

As one respondent said:

“It's hard to believe that they would be totally hygienic and
odour free, but it would be nice to see this concept in action
to relieve any doubts. And surely if it was used for compost,

you couldn' put any toilet tissue down the toilet?”

Of the main themes that emerged from the results, hygiene was
rrentioned more than anything else, with many people expressing

concerns about children:

Peopig who responded 'not sure’ were not entered into this analysis
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“ would need to ensure that all the waste was properly
flushed away’ - having children, | think this is very

important”

The second most frequently mentioned theme of concern was odour,
which may be a result of the initial description being framed in a way as to
make them out to be totally odour free. It should be pointed out here that
conventional toilets are very rarely odour free, although this point is not

made salient within the survey:

“It might be very smelly and unhygienic. How much can you

put on your garden before it starts to smell?”

This is interesting, as it suggests the possibility that human waste and
compost are seen as one and the same by many, which would certainly
require education to overcome. Another possibility is that the idea of
compost from these toilets is confused with sewage sludge, which as
people are aware has sometimes been applied to agricultural land. As

one respondent said:

“ dont want sewage used to compost crops for human

consumption”

There were many other comments, including one or two saying that they
had knowledge of spreading sewage sludge to land, and seemed to

express displeasure and concern about it.

Apart from the frequency of mentioned concerns over both hygiene and
°dour, the results of this question were surprisingly positive, with many
respondents asking valid questions about them or saying that they would

he interested to find out more about such systems:
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“How do you clean them? Where does the waste go and
how do you access it as a compost. | would take some

convincing that they are odour free”

“l think it would be more of a hygiene issue. | would be
concerned about viral infections passed in stools which may
live on in the compost. | think | would have to read more

about that before | was convinced”

‘Although | compost my kitchen waste, | understand that
human faeces are difficult to biodegrade. Even the rabbit
droppings cannot be used neat. If reassured, | would
consider this. | would prefer to recycle water before

embarking on this”

‘As long as they were totally hygienic, and | didn't have to
empty anything at the end of the day, they seem like a good
idea...... would the sewage go to a central collection

automatically?”

The only other theme that came up fairly regularly was that of cleaning
and maintenance, with several respondents worried about the extra effort

Squired.

Results of the questions regarding willingness to pay contrasted
somewhat from the grey/rainwater section. 44% (compared to 87% for
greywater systems) said that they would be willing to pay something to
have a compost toilet installed in the house, and 56% said that they
would not. However, although the number of respondents with a WTP is

less in this case, the pattern of willingness to pay is comparable with that

for grey/rainwater systems.
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3.3.4 Supplementary Questions

When respondents were asked whether they knew where their sewage
from their dwelling was treated, 33% said that they did and 67% said that
they did not. Of those who said that they did, 77% correctly identified
where their sewage was treated. A closer look at this statistic however,
reveals an interesting pattern. In the rural sample, 100% of these
responding to this question were correct in identifying where their sewage
was treated, whereas only 50% of the peri-urban sample were correct.
This suggests that to some degree, decentralised plants, which (as in this
particular case) are sometimes more visible might lead to an increase in
awareness of where ones sewage is treated. This might help in part to
guestion the out-of-sight-out-of-mind tendency observed when most

people consider the issue of wastewater treatment (Shields, 1999).

The question regarding knowledge of the regional water authority was an
attempt to simply assess the public’'s awareness of the institutional
responsibility for water and wastewater management. Results showed
that 63% of people who responded to this question knew that the regional
water authority was called NOSWA (North of Scotland Water Authority).
More interesting, however, were the 37% who answered the question
incorrectly. Some of the responses appeared to be a fair guess at what
would constitute a reasonable name for a water authority (e.g. Grampian
water authority, Aberdeenshire Water, Aberdeenshire Council Water
Board, and so on). However, it must be noted that simply knowing the
name of the water authority is not necessarily the best measure of
aWareness of the institutional component of water issues, it is simply a
quick and easy measure of a particular component of institutional

Awareness.

An open ended question was asked regarding people’s opinions about
Water meters. The resulting comments were content analysed, and then
studied for patterns. Broadly speaking, there appeared to be a basic

h°larisation of opinion, with 40% thinking they were a good idea, 36%
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thinking that they were a bad idea, and 24% remaining undecided.
Nevertheless, the issue was clearly a salient one in the public’s mind, as

all respondents answered this question, often in a fairly detailed manner.

Several other issues emerged from this question, apart from the above
mentioned three-part split. The impact of water metering on families was

mentioned fairly frequently:

“l think it would make it fairer for small families, but larger

families would suffer”

“A good idea, but.....costly to install - makes people aware
of the waste of water at present - not sure how it would
balance with health needs if parents cut back on children’s

hygiene especially”

‘A bad idea. Poorer families may try to “cut back” and
present hygiene problems to themselves and neighbours in

particular”

Fairness considerations were mentioned frequently regarding the issue of
water meters, especially in relation to families. Interestingly, this was
often mentioned regardless of whether the respondent was for or against

water meters in principle:

“ dont agree with water meters. Water is a basic right to

anyone regardless if they can pay or not”

“If water meters were introduced, people would be more

economic with water, and it is a much fairer system”

“While | wouldn't suffer as a result of them, | think they can
be unfair. Poor families shouldn't have to pay for a basic

commodity and should be subsidised"

111



This is interesting insofar as fairness perceptions are powerful behaviour
motivators (cf. Syme et al. 1999), so any program which makes fairness
considerations salient (as water meters clearly do) might well take people
beyond the assumed price-incentive effect, to wider social consideration,
which is arguably a prerequisite for true sustainability in the context of

water and wastewater management.
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3.4 Discussion

This study set out to identify some of the psychological factors associated
with the implementation of sustainable domestic water and wastewater
technologies. Results show that respondents in the survey could be
roughly categorised as either ‘water friendly’ or ‘water unfriendly’ (i.e. a
broad dispositional attitude towards sustainable water management).
Although not a great deal was (or could be) done with this categorisation,
it is nevertheless an interesting idea, as previous attempts to categorise
people as being either environmentally friendly or unfriendly might well
miss the essence of this ‘friendliness’ by treating it as a bipolar trait.
While it is likely that a general ‘environmental’ value orientation might
predispose people to act in a more environmentally friendly manner (or to
actively seek out information), it is from the subtle distinctions of exactly

what constitutes ‘environmental friendliness’ that the differences emerge.

The findings from the present study suggest that greywater and rainwater
systems are by and large fairly acceptable as a concept to the general
public, although there are several concerns regarding the safety of such
systems. Technology development and engineering, along with good
quality public information would (if the economic climate was appropriate)

Probably go a long way to overcoming such potential barriers.

When it comes to composting toilets however, the story is predictably not
quite so positive, although interestingly, people who were deemed to be
more ‘water friendly’ were more likely to be ‘pro-compost-toilet’. Most of
the concerns raised about compost toilets concentrated on issues of
°dour and hygiene, with many people not believing that such toilets would
he hygienic or odour free. That said, there was a reasonable level of
interest (if not support) in the concept of compost toilets. Respondents
°ften said that they would be interested to learn more about the idea, or
weuld like to see the system working in practice. This is potentially a
900d argument for installing such systems in public buildings as is

s°metimes done in visitors centres (e.g. some National Trust Properties).
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It was found that most people said they would be willing to pay something
to have a water recycling system installed, but fewer were theoretically
willing to pay for a compost toilet system. The majority of opinion
supported the idea that public bodies should pay for such technologies

through the taxation system42

There was some support for the idea that people living near to a
decentralised sewage treatment works were more aware of where their
sewage was treated than those who were not. However, this was not
always a positive thing, with some people mentioning problems regarding
smell when the wind is in a certain direction. There was no demonstrated
link found between greater awareness of local sewage treatment and

water specific environmental attitudes.

“ ftwould be interesting to make a comparison with England, where water companies are privatised
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3.5 Conclusions

Focussing solely on domestic wastewater treatment, this study suggested
several ways in which wastewater management could achieve greater
levels of sustainability, by using a decentralised approach. Three
source control methods were outlined: a) Reduce the amount of
potable water required; b) Reduce the volume and content of wastewater
from the household; and c) Recycle the nutrients that are traditionally lost
in conventional treatment processes. Having identified some of the ways
in which wastewater management could be approached in a more
sustainable manner, the issue of public participation in water and
wastewater planning was then discussed. It is concluded that public

influence over the water and wastewater planning process is important:

1) politically;

2) for enabling the successful implementation of new innovative
systems; and

3) for understanding public decision making from a justice

perspective.

The influence of attitudes and value orientations was also
discussed, and it was considered useful to have an understanding of
these underlying processes before any participatory process occurs. |If
new policy initiatives are reliant on some form of behavioural change, it is
thought that the emergence of an environmental value orientation
may be more powerful in influencing acceptance than specific individual

attitudes towards the wastewater issue.

Fitting the findings of this case study with the conceptual model
presented in section 2.4.7, the focal aspect of the study was on the
individual aspect of the transactional whole. Thus, environmental values
(part of the 'personal context’) are understood to influence both the
definition of appropriate behaviour and attitudes towards that

behaviour or response (in this case acceptance or purchase of



sustainable water and wastewater systems). These attitudes, along
with perceived behavioural control43 (which was evident in many of the
comments people had about the systems, such as concerns over ease of
maintenance) and subjective norms#4 (e.g. the extent to which the
installation of such technologies would be seen as acceptable by one’s
social reference group) are understood to influence behavioural
intention, thereby increasing the likelihood of a greater uptake (or at
least acceptance) of such systems. Whilst the environmental perception
and preference components of the model were not measured in this
study, it is likely that the visual impact of any such technologies would
also have a significant impact on the potential acceptability of such
systems in reality (the aesthetic component of housing will be examined
further in chapter 4). Similarly, although the socio-cultural component of
the transactional whole was not directly studied in this case, it was
touched upon to a certain extent by the questions about who should pay
for sustainable wastewater technology, with the majority of people feeling
that financial responsibility for such systems should be publicly funded
through the taxation system. This suggests that by and large people feel
that appeals to agentic beliefs regarding proxy or collective agency is
the perhaps the most likely means by which positive acceptance of
sustainable water and wastewater technology would be translated into
reality, especially from a financial viewpoint. That said, a significant
number of people felt that the householder themselves should shoulder
the financial burden of installing such systems. This would be a case of
proxy agency, where a person has the intention to appropriate the
services of a company to deliver a wastewater system to meet their

specifications.

Ultimately, the ways in which the transactional whole evolves over time

Wl be dependent upon various factors including the possible emergence

Perceived behavioural control is defined by Ajzen (1991) as ‘peoples perception of the ease or difficulty of
Performing the behaviour of interest (p.183).

Subjective norms are defined by Ajzen (1991) as 'the perceived social pressure to perform or not perform [a]
behaviour' [pA88).
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of environmental value orientations4 along with programmes positively
promoting the use of such systems. Moreover, to be successful, the
specification and design of these systems need to be acceptable not only

from a technical viewpoint, but also from a social and psychological one.

This chapter has examined sustainable wastewater management, by
taking into consideration mainly the ‘individual’ component of the
conceptual model presented in chapter 2. The next chapter will expand
the focus to include the ‘environment’ component of the model, and will
present a study examining the perceptions of building attributes with
particular reference to those building materials considered to be

‘sustainable’.

Another way of putting this would be a shift away from the dominant social paradigm towards the New
Environmental Paradigm (see section 2.3.4)
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4 A Study of Perceptions of Cladding Materials%

4.1 Introduction

This chapter will examine the effect of building materials on
environmental perception and behavioural intention. Whilst the case
study presented in Chapter 3 looked at psychological aspects of a
particular technology designed to enhance ecological sustainability, this
case study will look at the aesthetic and symbolic aspects of the built
environment which are considered to represent ‘sustainability’. By
looking specifically at the building materials visible on house facades (i.e.
cladding materials), the effect of building attributes can be isolated,
measured and better understood in the context of the conceptual model
(see section 2.4.7.) presented earlier. Figure 28 highlights the
components of the conceptual model that are particularly focussed on

within this case study.

As noted in section 2.3.6, there is something of a consensus that (locally
sourced) timber tends to have better ecological credentials (Marsh, 1997,
Davies, I. et al., 2002) than many other construction materials such as
masonry. Marsh (1997) compared the embodied energy of nine

different materials used in wall construction, and concludes:

“By removing the brick outer layer and replacing it with a
timber-based cladding, there is a considerable reduction in
[Embodied Energy]. Given the dominance of brick as a
facing material in the UK housing market, there is certainly
much argument in favour of encouraging the use of
protective cladding systems that have much lower
[Embodied Energy Measurements], even including for
maintenance, as a method to reduce the environmental

impact of construction materials" (p.154)

The study presented here as a case study within the context of this thesis was carried out by the author as
Part of a large project funded as part of the joint DTI/EPSRC MCNS ‘LINK’ Programme Meeting Client Needs
hrough Standardisation (MCNS 04/09). See Edge et al (2002) for more details.
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figure 28 - Conceptual model with Case Study 2 foci highlighted
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The external cladding materials of a house (e.g. timber or brick) will not
only differ in terms of physical performance, but also in terms of
evaluative image or aesthetic response (Nasar, 2000), and the socio-
political framework creating drivers for change in this respect (BRE, 2003;
Davies, I et al., 2002, THB, 1999 a,b & c¢). For these reasons, the
external cladding material of houses make a good case study for
examining sustainable housing from the perspective of the environment,

the individual and the socio-cultural context.

The background and context of the case study will first be covered, and
then a study of building materials (used as cladding) will be presented
and discussed in the context of the conceptual model outlined in section
2.4.7.

4.1.1 Judging a book by its cover; The external appearance of

housing4r.

The external appearance of housing has an impact on both the quality of
the immediate neighbourhood in which it is constructed and the
surrounding landscape. In the UK the priorities of government and
speculative builders have often been at odds with the priorities and
preferences of the final occupants of new housing. There are currently
rnany calls for change in the house building industry coming from the UK
government (Egan, 1998) and industry (Sparksman et al., 1999). The
need for these changes has come about for a number of reasons. These
include the skill shortage in the building trade (Clarke and Hermann,
2001), an increasing emphasis on ‘customer focus' (Barlow and Ozaki,
2000), and the need to move towards a more sustainable housing
environment (as discussed in section 2.3). However, there is a general
conservatism among the various stakeholders in the house-building

Process. This conservatism often manifests itself in assertions that the

This section contains material which has been published in the book chapter by Craig et al. (2005). The
Paper was written by the primary author, and any sections contributed by co-authors have been removed from
his thesis. Acknowledgement must be given however to Leanne Townsend (nee Abbott), for her assistance

Urin9 the data collection phase of the study.
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house-buying public are resistant to change in the housing product
(Lutzenhiser and Janda, 1999; Ball, 1996), and that therefore some form
of market transformation would be required to make such changes

acceptable to the public.

At present, most timber frame buildings in the UK are constructed with an
external masonry skin, which often serves only as a protective rainscreen
cladding (Craig et al., 2005). There are various drivers influencing the
recent emphasis on timber cladding, foremost of which is that of
sustainability, along with various other cost and performance benefits that
this technology might offer (Davies, I et al., 2002). As one timber
cladding specialist put it "housebuyers are often resistant to timber
cladding since they perceive timber-clad and timber-framed homes to be
somehow inferior to ‘traditional’ masonry-clad, timber framed houses"
(Davies, I. et al.,, 2002, p.7). The idea that people perceive timber as
being somehow inferior is often stated by developers, builders and a
range of built environment professionals, but evidence for this tends to be
anecdotal48. The lack of empirical studies that evidence this claim was

the starting point of this research.

The case study presented in this chapter looked at the effect of various
external cladding materials on judgments made about detached houses.
Various studies have previously shown there to be a relationship between
the observable attributes of building exteriors and building preference
(Herzog and Shier, 2000) and perceptions of housing quality (Reis,
2001). Further studies have explored the socio-psychological processes
which contribute to housing preferences, which may manifest in ratings of
the emotional qualities of the building itself (Nasar, 1994) and the social
identity of potential occupants (Sadalla et al., 1987). Sadalla and Sheets
(1993) argue that the materials from which houses are constructed

convey more meaning to people than simply the physical properties of the

The only evidence that could be found relating to negative perceptions of timber house construction were
"ree small public opinion polls by the Traditional Housing Bureau (1999a, b and c). Although these surveys
~ere specifically concerned with the structure of the house as opposed to the cladding, the finding seemed to
Irldicate that in general, a major concern people have related to house construction methods is the adequacy

"timber in providing sound insulation.
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materials. They argue, through a series of studies, that building materials
employed on exterior facades have a function in defining the social
identity of home-owners (Sadalla and Sheets, 1993), as well as having
functional utility in themselves. So, for example, someone actively
choosing to live in a timber-clad house might be rated (by others as well
as themselves) as more artistic, or less conservative than those choosing
an exterior facade of concrete block, if these were the personality
characteristics attributed to these particular materials by the rater in
guestion. It should be noted however, that Sadalla et al. (1987) found
that interior cues were seen as a more informative measure of social
identity than exterior cues, possibly due to the increased flexibility people

have concerning the manipulation of interior cues.

Given the limited choice however, preferences for external cladding
materials are likely to tend towards whatever is dominant within the
experienced housing environment. For people to be able to employ the
symbolic aspects of materials in the process of defining social identity
(Sadalla and Sheets, 1993) would require an environment within which
choice of materials for exterior facades is exercised in reality. While there
are clear geographical variations in Britain in the use of different exterior
cladding materials, there has nevertheless been a historical tradition and

Preference towards brick in England, and roughcast in Scotland.

Although innovation in the external appearance of dwellings was
encouraged during the 1950s and 1960s (Brindley, 1999), the cleavage
between the architectural and social discourses after that time arguably
I®d to the ghettoization of many housing estates of “modern” design,
thereby stigmatizing the use of innovative approaches to housing design,
h would be interesting to know the extent to which any negative
Valuations of a particular material are tenure-specific, and if so what the
social effect would have been of such mass-innovation within the private

bousing sector. Although there is some evidence to suggest that timber
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cladding has a long history in Scotland49 (Edge and Pearson, 2001), It is
nevertheless arguably not embodied within the collective memory, and is

still considered by many to be in the class of ‘unfamiliar’.

Of particular relevance here is the theory of social representations.
Social representations (Moscovici, 2001) are the concepts shared as
‘common sense’ by members of a collectivity. According to Moscovici,
the role of these social representations is to conventionalize something,
or locate it in a familiar context. The social representation of timber
cladding in housing (if indeed one exists) is likely to be responsible for
resistance to or rejection of this material, if the established order, or what
is familiar, is perceived to be in threat (Moscovici, 2001). Clearly there
are parallels here with the idea of socially-shared schema, as Lee (2003)

explains:

“If many individuals share the same schema, a process of
reification occurs - it assumes material form as a ‘social
representation’. It appears to ‘belong’ to, or to become
normative within a society or subgroup. It is shaped,
sharpened and strengthened by the media - and this serves
in turn as a stimulus for invoking and further consolidating
the schemata of individuals. The process is circular; the
existence of a social representation ensures that many
individuals construct the same kind of individual schema

and this further strengthens the social representation” (p.52)

This would suggest a need for a new representation of this particular
issue (timber cladding) within society if it is to become acceptable and
familiar’. Furthermore, if a generally positive social representation of
sustainable housing' exists, or one emerges, then this is one possible

WaV in which previously negative representations might become positive

’ i]‘lshould be noted that Edge and Pearson (2001 ) looked at 'buildings’ generally rather than just housing, and
s such includes buildings not commonly included in discussions about the local materials and tradition of
h°using.
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(i.e. the attribute becomes associated with a more positive social

representation).

This can be linked with the idea that meanings associated with building
materials are employed in the defining of social identities (Sadalla and
Sheets, 1993). It is likely that due to this stigmatization of 'non-traditional’
cladding materials, they will be associated with 'low-status', and are
hypothesized therefore likely to be rated as less pleasant and worthy of

purchase consideration than claddings such as brick and roughcast.

A study by Taylor and Konrad (1980) found that a sample of the
Canadian population were generally unsupportive of the idea of a
"disposable urban fabric readily replaced in the cause of change" (p305),
but rather, tended to be strongly inclined towards the preservation of the
past. The political impetus for change in the UK away from what is
perceived as part of ‘the past’ towards something perceived as ‘new’ may
receive a similar lack of support. It is interesting to note that the housing
stock in Britain is fairly old in comparison to many countries, with 48%
having been built before 1945. In the Netherlands, 47% of the housing
stock has been replaced since 1971, compared with only 21.8% in Britain
(Clarke and Hermann, 2001). It is quite likely that this fact will have a
significant impact on the judgments people make about so called
‘innovative’ cladding materials, as these are likely to be made by way of
comparison with what is generally thought of as an ‘'average house'.
Therefore, if most houses a person is familiar with are clad in brick, and
these houses also appear to be of a significant age, then it is
hypothesized that the material brick is likely to be attributed with such

qualities as 'tradition' and 'durability’ as well as familiarity.

A timber cladding is understood to be ‘more sustainable’ from a technical
and ecological viewpoint, then it is important to understand the social and
Psychological aspects of this facet of sustainability. There are two

IrnPortant questions in this respect:
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1. How do people judge timber cladding when compared with other
cladding materials?

2. What associations are evoked by timber cladding? Does the
building material suggest ‘natural’ or ‘sustainable’, or something

else (e.g. temporary/ high maintenance)?

These questions were examined in this study, along with various other
guestions pertaining to the study of perception of exterior cladding
materials.  First however, the development of the methodology for

carrying out this large study will be elaborated upon in the next section.
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4.2 Methodological Development

4.2.1 Preliminary Study One - A Study of attitudes towards

various house types

A preliminary study was designed which was concerned primarily with the
early development of a methodology to be used for looking at people’s
housing preferences. It was considered at the beginning of this study that
in order to avoid potential occupants having to choose between one
conservative design and another conservative design, it was important to
find ways of assessing the key variables by which people decide on the
suitability of a house in fulfilling their needs. This way, more radical
design approaches could be introduced alongside more conventional

designs, and the underlying threads of similarity teased out.

4.2.1.1 Methodology

In this study, twenty-one photographs of detached dwellings were
selected from a large pool of pictures, on the basis that they were
considered to represent a large range of house styles. These can be
seen in Appendix 2. Four main criteria were assessed by this preliminary
study: the likelihood of purchase consideration; the pleasantness
rating; the extent to which the houses were judged as traditional or

modern, and the perceived durability of the houses presented.

The first criterion - likelihood of purchase consideration was measured by
Presenting each photograph, one at a time, and asking respondents to
Place the picture under one of five pre-determined headings laid out on

the table on large cards:

Would Definitely Consider Buying
May Consider Buying
No Preference

Probably Not Consider Buying

O 0o o o O

Definitely Not Consider Buying
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Respondents were asked to imagine they were in the process of buying a
house and had an unlimited budget with which to do this. They were also
asked to assume all houses presented to be in a desirable location, and
of adequate size for their needs. Respondents were asked to try and

ignore the differences in house size of the photographs presenteds0.

The second, third and fourth criteria were then measured, after shuffling
the cards. Three large cards, each with a scale on were laid out in front
of respondents. Each of these cards displayed a semantic differential

scale, with ratings from 1-7:

O Pleasant .Unpleasant
O Traditional ... Modern
O Durable Non-Durable

Each house was then rated one at a time on these three scales, by

respondents. Results were recorded on a pre-printed form.

All 21 photographs were used in the study, following their selection as
described above. The study was divided into three sections, including
general demographic data. 17 respondents were interviewed, and the
study took approximately 20 minutes per person to complete. All

interviews supplied answers to all sections of the survey.

This study was regarded as a preliminary study, to tentatively explore
sssues of perception regarding detached houses. The sample was
therefore, drawn mainly from staff within RGU, but outside the Faculty of

Design.

Each interview was structured and delivered in exactly the same manner.

Respondents were asked on completion of the survey if they had

y a methodological limitation of this study, which will be dealt with in the methodology for the
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understood the questions, and if they had maintained an interest

throughout. No respondents indicated otherwise.

4.2.1.2 Results

Initially, respondents were shown each of the photographs, and asked to
place them in one of 5 piles. The median results are summarised below.
In the discussion, it should be noted that the mean and overall distribution

for each house have also been considered.

Would Definitely May Consider No Preference Probably Not Definitely Not
Consider Buying Buying Consider Buying  Consider Buying
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As described in the methodology, each photograph was rated against the
three semantic differential scales. The results provide a rough indication
of preference across the respondents, although the importance of size,
apparent location, surroundings and condition must be recognised. More
importantly, a number of key issues appear to be emerging, which will

inform the next stages of the research.

Photographs G and | both scored highly against “would buy” and
“pleasant”. It is notable that both houses are, broadly speaking, of an
alien design to Scotland and are clearly North American. It would be
interesting to obtain preference scores for such a building if subjected to

UK climatic conditions.

G I

Interestingly in this study, two of the most preferred photographs were
clad in timber, which runs counter to the oft-said anecdotal evidence that
the British buying public generally prefer brick cladding. However, the
examples were clearly of an alien design to Scotland, and it is suggested
that preference scores for timber clad buildings be obtained for buildings

designed with UK climatic conditions in mind.

Photographs R and M both scored well against the “would buy” criteria,
but less well than pictures G and | in terms of aesthetic preference. This
could suggest that in some circumstances, an openness with regard to

Esthetics might give way to a form of conservatism in the marketplace.
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A surprising similarity emerged between the response pattern to
photographs N and U. Although it could be argued that they represent
two versions of the “norm” for estate housing in parts of the UK, the
designs are clearly distinct. Respondents may have reacted differently in
the survey where the house types were less varied, or where there was
litle danger of them feeling the need to present “strong views" against

“unusual”’ designs.

Both houses D and Q scored very poorly. Given that these are both post
war prefabricated houses, this suggests that there is a historical
association between “prefabs” and poor quality. Indeed, a number of
respondents stated during the interviews that the buildings were
Prefabs". This kind of historical association of certain housing attributes
might have implications for the marketing of modern houses if they are

Seen to be associated with something negative in the past.
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Photograph H, showing a recent example of concrete architectural
housing design scored poorly against the “pleasant” scale, although the
“buy” scale was divided between clear markets. It is interesting that
photograph T, also showing concrete housing but with strong references
to designs of the 1930's, scored better on both scales. This is an
important finding, as it suggests that architecture as a design discipline
indeed plays an important part in the market, as well as aesthetic,
perception of properties. It is also important to note here that photograph
H looks much more ‘closed in’ than photograph T, due to the differences

in background, which might have a considerable effect on preference5L

On a similar note, photographs E and J, although fairly similar in terms of
'Material and scale, scored significantly different results (photograph J
Was perceived in a much more negative manner). This is interesting due
to their relatively minor construction differences, but highly significant

architectural differences, which suggests that as well as material and

Another point to note is that the differences might be partly due to the camera angle, suggesting that
ar>dardisation of this attribute might also be desirable.
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form, the architectural detailing of houses is very important in determining

people’s perceptions of housing.

Photographs E, M and R scored well against “durability”. Each of these
show buildings which arguably represented an idea of "familiar’ design.
By and large, ‘familiar’ buildings were perceived as being more durable
than ‘non-standard’ buildings. This judgement was made in the absence
of any knowledge about the buildings' construction, and clearly has

implications for lending, building maintenance, and life-cycle assessment.

Image K, showing a timber clad 1.5 storey house, produced surprising
results in the *“would buy” sorting exercise. There appears to be two
distinct “markets” for this type of property, which is of important to
consider when looking at perceptions of building attributes. Rather than
simply averaging out perceptual responses, it might be important to look

for evidence of market segmentation.

1 is worth noting that photograph L, showing a similar type of

instruction, achieved a uniform (i.e. not divided) high rating in terms of
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preference, again suggesting that finish, use of materials and location are
of very significant importance to perception. Especially with regard to the
timber clad houses presented in the study, there appeared to be a distinct
market cleavage in the ‘purchase consideration’ criteria: largely it seems
based on the assumed location, and also on subtle differences of
cladding finish, use of materials, and surroundings. The results of the
plots of the semantic differentials can be seen in Figure 29 to Figure 32.
Of particular note is the strength of association between pleasantness
and potential purchase consideration (Spearman’s Rho = 0.966, p <
0.01), suggesting that pleasantness is a key variable in the perception

and choice of houses.

PLEASANT

Figure 29 - Graph plotting ratings of pleasantness (1 = pleasant, 7 =
unpleasant) against consider buying (1 = would definitely consider, 5
= definitely not)
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TRADITIO

DURABLE

PLEASANT

Figure 30 - Graph plotting ratings of pleasantness (1 = pleasant, 7 =
unpleasant) against Tradition (1 = Traditional, 7 = Modern)

PLEASANT

Figure 31 - Graph plotting ratings of pleasantness (1 - pleasant, 7 -
unpleasant) against Durable (1 = Durable, 7 = Non-Durable)
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TRADITIO

Figure 32 - Graph plotting ratings of Tradition (1 = Traditional, 7 = Modern)
against Durable (1 = Durable, 5 = Non-Durable)
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4.2.1.3 Discussion

This small-scale study of attitudes to various house types suggested
several useful ideas for developing a more refined methodology. The
study carried out found that people differed in their stated preferences of
the photographs of presented houses in a variety of ways. The three
semantic differential scales achieved an acceptable degree of response
variation, which suggests that people are easily able to discriminate
between houses using these terms. Therefore within a given context,
pleasantness, tradition and durability are taken to be good indicators of

housing preference.

This preliminary study also identified several issues relating to the
presentation of photographic materials in assessing preferences for
house types. One important observation to emerge from carrying out this
study was that it of great benefit, in housing preference studies, to (as far
9s possible) standardise the background to presented photographs, and
to vary the attributes of the buildings themselves. This way it is possible
to isolate the effect of particular building attributes on preferences and
judgements. These materials might be created using techniques such as
photomontage or computer visualizations, as finding the correct number
of actual photographs of comparable form and scale and background

would be extremely difficult.
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4.2.2 Preliminary Study Two - Generation of Standardised
Images

Following on from the decision taken at the end of the first preliminary
study reported in section 4.2.1 to standardise presentation materials as
far as possible, a selection of new house designs were acquired from a
local timber frame manufacturer (see Figure 33), so that the houses

finally selected would reflect the kind of designs available on the market.

figure 33 - House Designs used in the Cladding Study

Based on the finding from the study reported in section

decided that these houses should be presented in a way
background was standardised, and therefore not a source of uncontrolled
variation. An attractive background was chosen based on It containing a
detached house of similar size and with no surrounding houses being

visible. This background can be seen in Figure 34.
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Figure 34 - Background Photographs Used in Cladding Study

In terms of the variation of materials to be presented to respondents, it

was decided that the following factors were the main points to consider:

It is important to achieve a fairly representative sample of
cladding materials from the vast number of possible claddings
available on the market. It was decided that the minimum
number of materials to present would be six (to achieve an
adequate number of variations), and the minimum number of
roofing materials would be two. This approach is clearly open
to criticism of certain claddings not being included, but it was
felt to be a representative sample of materials for the purposes
of this study, given that the intention is not to compare every
kind of brick (for example), but to explore the perceptual effects
which result from cladding a specific house design in a variety
of different materials. It was also decided that the timber
cladding should be presented in both a horizontal and a vertical

direction to examine any perceptual differences due to this.2

It was felt that rather than simply choosing one given house
and then re-cladding it in a variety of materials, it would be
better to have a narrow selection of ‘house types’, as this
improves the likelihood that a given respondent will be
potentially interested in one of the houses, rather than simply
rejecting every variation presented on the basis of size for

example. Three house types were selected from a catalogue
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of a timber frame manufacturer (see Figure 33), which included
a one storey 2 bedroom bungalow, a one and a half storey 4
bedroom house, and a 4 bedroom, two storey house. The
timber frame manufacturer was contacted, who kindly agreed

to provide the scale plans of each chosen house type.

It is also important to consider the determinants and constraints
which come from the chosen survey methodology. This study
used a mainly quantitative approach, although space was be
given for open-ended questions about each house presented,
so that any particularly salient factors specific to material could
be found and content analysed. In order to fulfil the statistical
requirements necessary to make valid claims using such a
guantitative approach, a large sample of respondents was
required to satisfy the statistical assumptions about the data for
tests such as ANOVA (Analysis of Variance). Details of the

sample size will be discussed later.

As can be seen from Table 4, there are six cladding materials, two roofing

Materials52, and 3 house types to present to respondents. To ensure an

sven coverage of materials, this requires that 36 (6 x 2 x 3) variations be

Generated and presented in the survey.

£18ddina Materials to Present: Roof Materials:

O Brick O Slate

OO0 Roughcast 0O Steel

0 Timber Cladding (Vertical)

0 Timber Cladding (Horizontal) Houses to Present:

0O Timber Cladding (Horizontal)
- painted green O The Mulberry (1 storey)

0 Prefabricated Roughcast O The Pine (12 storey)
Panels (Vertical) O The EIm(2 Storey)

Nable 4 - Details of House Variations used in the Cladding Study

7 «sta.d

noted Ihat roofingmaterials w e ,, indudad due ,0 « « » 'otte' "s ,CPat !

which the reported research was part.
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The images to be presented in the survey were generated by Modelling
each of the house types in AutoCAD® based on the plans provided by
the developer. These models were then pasted as a layer into the two
Photoshop images of a background photograph (see Figure 34), by first
lining up the CAD model with the photograph (Figure 35) and then
rendering each variation with the particular cladding and roofing materials
using 3D Studio MAX® (Figure 36). Once the rendered images were
placed in the photographic background, a layer of shadows were added
to the images to provide realistic shadows from the trees in the

background image53

Figure 35 - Lining up the CAD model with the photograph

Btu computer visualisation work for this stuc]y was carried out initia y by William Binnie and the final renders

Were done by Stephen Scott.
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Figure 36 - Final Rendered image in Photographie Background

As there are two views of each house, this meant that the total number of
images generated was 72. These images were then piloted to check that
they were judged to be representing the cladding materials they were
supposed to. The results of this pilot study are reported on in the next

section.

4 2.2.1 Pilot of Images
in order to check that each of the materials being presented in the

computer generated images was judged to represent the materials that it

Was supposed to, a small pilot was undertaken to make sure that correct

Material judgements were likely.

A convenience sample of 18 peoplexwere presented with 6 images (one

each wall cladding material) and asked what they thought the roof and
eternal wall materials were made of. They were then asked to rate the
degree of realism and the images on a scale of 1-5. Respondents were

a,50 asked to make any further comments regarding the appearance of

*he house.

*

—--e-, ) ~ . butthis is not felt to be a problem in this
It should be noted that the convenience sample included archie representativeness than less.

“Htext because if anything, architects are likely to be more critic
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100% of the respondents correctly named the cladding materials Brick,
Horizontal Timber, and Painted Horizontal Timber. Around 90% of
respondents correctly named Roughcast and Vertical Timber. The lowest
correct response figure was for the material ‘Precast Concrete’, although
even this material was correctly named by 72% of respondents. Roofing
material achieved similar scores, with around 90% of people identifying
both materials correctly. In terms of the degree of realism attributed to
the materials presented, significantly more people rated the images as
either 'Quite Realistic’ (36%), ‘Realistic’ (26%) or ‘Very Realistic’ (16%)
than the number of people saying that the images were either ‘Unrealistic
(19%) or 'Not at all Realistic’ (3%). The only comment that people made
regarding the realism of the images was about the reflection on the
windows being too light. This was then changed so that the reflections
were darker, and then piloted on a small number of people, who all said
that the reflections looked more realistic. Any other comments made
were about the background itself, and as such were not considered, as

this would not be a factor of variation in the final study.

Overall, the results of this pilot were judged to be satisfactory, and hence

the images were included in the 7 surveys to be described in the following

sections.
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4.3 Final Methodology

4.3.1 Introduction

Following on from the methodological developments presented in section
4.2, details of the final testing materials used in the study of perceptions
of cladding materials will be discussed in the following sections. Section
4.3.2 will discuss the design of the survey itself, and this will be followed
in section 4.3.3 by a discussion of the various issues that arose in the
creation of an internet based survey designed as a comparable data

collection method to the paper-based survey.

4.3.2 The Survey: Overall Design and Variations

To gather data about people’s perceptions of each of the 36 house
variations discussed in section 4.2 in a single survey would mean asking
individual respondents to judge all 36 houses on various different criteria
(10), which would result in a minimum of 360 questions being asked of a
sample of around 50 people. While this has the advantage of not being a
large sample, it was felt that the sheer number of questions would
increase respondent fatigue and boredom and hence decrease rates of

Participation, and increase respondent dropout.

Therefore, it was decided to split the survey up into a number of different
surveys, whereby each respondent would only have to make judgements
°n 6 houses in total. Initially, it was thought that 6 surveys would suffice
(i-6. 36+6), but given the need to randomise presentation order and
assure that each respondent would see each given house type, cladding
Material and roof type, it turned out that the minimum number of surveys
needed was 7. The final breakdown of the randomised survey variations
required to ensure adequate coverage of each attribute is shown in Table

The actual surveys used in the cladding study can be seen in

appendix 3.
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Variation Roof 12 3 45 6 7

HOUSE TYPE 3 Roughcast 1(Walls) Steel(Roof) 1
HOUSE TYPE 1 fimberl (Walls) Steel(Roof) 102
HOUSE TYPE 1 Timber3(Wallsl Steel] Roof) 1
HOUSE TYPE 2 Other (Walls) Steel (Roof)
HOUSE TYPE 2 Timber) (Walls) Steel(Roof)
>HOUSE TYPE 3 Timber2(Walls) Steel(Roof| >
___ 'HOUSE TYPE 1 Other (Walls) Slate(Roof) _ r
£ HOUSE TYPE 2 TImber3(Walls) Slate(Roof) _* 3
9 HOUSE TYPE 1 Brick) (Walls) Steel(Root)
1ICHOUSE TYPE 3 Other (Walls) Steel(Roo(] 1
11 HOUSE TYPE 2 nmber2(Walls) Slate(Roof)
_ 12 HOUSE TYPE 2 Roughcast! (Walls) Steell Roof) 2 2
13 HOUSE TYPE 2 Timber2lWalls) Steel(Roof)
14 HOUSE TYPE 3 Timber3(Walls) Steel(Roof) 4
15 HOUSE TYPE 3 Timberl (Walls) Slate(Roof) 2
16 HOUSE TYPE 1 Timber 1(Walls) Slate(Roof) 3
17 HOUSE TYPE 3 Roughcast! (Walls) Slate(Roof) 5
18 HOUSE TYPE 1 Brick 1(Walls) Slate[Roof) 3
19 HOUSE TYPE 2 Timber) (Walls) Slate(Roof) 3
20 HOUSE TYPE 2 Rouahcasti (Walls) SlatelRool) 4
21 HOUSE TYPE 3 Other (Walls) Slate(Roof) 4
22 HOUSE TYPE 3 Brick 1(Walls) Slate(Roof) 5
23 HOUSE TYPE 1 Timber3(Walls) Slate(Roof) 3
24 HOUSE TYPE 3 Timber3(Walls) SlatejRoof) 4
L}
25 HOUSE TYPE 2 Brick 1(Walls) SloeKRoof) 1 _5
26 HOUSE TYPE 1 O theriw alls)~ "~~~ Steel(Roof)
27 HOUSE TYPE 2 * Other (Walls) $late(Roafl c A
28 HOUSE TYPE 1 Timber2(Walls| Slate(Roof) _ 6
29 HOUSE TYPE 3 Timber) (Walls) steel(Roof) 5
30 HOUSE TYPE 2 Trick) (Walls) slatelRoof)
31 HOUSE TYPE 2 nmber3(wWallsl steel (Roof) "5
32 HOUSE TYPE 3 Timber2(Walls) slate(Roof) -6 _4
33 HOUSE TYPE 3 iTrick L(Walls) iteel(Roof) _5 _6_
34 HOUSE TYPE 1 Tmber2(Walls) gteel(Roof) —6_
351HOUSE TYPE 1 Roughcastl (Walls) IteeKRoof) —6_
36 HOUSE TYPE 1 Foughcastl (Walls) giate(Roof) _6_ —

Table 5 - Breakdown of randomisation of survey variations

terms of the questions that each respondent was asked to answer
ab°ut each house they were presented, it was decided that responses

should be sought to statements which people were asked the extent to
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which they agree or disagree with each one on a likert scale (1 - strongly

agree, 7 = strongly disagree).

The 10 statements respondents were asked to rate in terms of agreement

are shown in Table 6.

1) | would consider buying this house
2) This house has a pleasant appearance
3) The house style is “traditional”
4) This house strikes me as being unusual
5) This house looks boring
6) The colours of the materials complement each other
7) This house looks like it will last a long time
8) | find this house unappealing
9) | would say the house style is “modern™
JO) Ithink developers could easily sell houses like this

Table 6 - Statements presented about each house variation

People were also asked to write down any other comments that they had
about the appearance of each house variation. Each respondent was

also asked to answer the questions on the topics shown in Table 7.

1 Rank each of the houses presented in order of preference

2) What 6 factors are considered to be important when buying a
house?

3) Three general questions about the idea of a maintenance fund

4) Gender

5) How long have you lived in your present home?
6) Age
7) How many people live in your household?

8) Owned/Rented/Part owned, etc..

0) Type of property (House, Flat, etc.)

10) Approximate age of house

11)  Would you consider buying a house in a new housing
___ development?

Table 7 - Other questions asked of each respondent in the cladding study

fhe number of each survey was printed on the back to make it easy to
s°rt the different surveys on their return. Respondents were not told that

1%e particular survey they received was one of 7 different possible

surveys.
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Each survey was printed in high quality colour on double sided A3 sheets,
resulting in a 12 page A4 booklet on silk-finish paper. This created an
attractive survey instrument for respondents to fill in (see Appendix 3),
thereby increasing respondent motivation. A decision was taken on the
basis of the high costs of colour printing for survey production to limit the
number of printed surveys to 2730. Given that the response rate was
unknown before the study began, and also it was assumed that any
perceptual differences that could be isolated might be rather small, it was
considered that in order to try and maximise the potential sample, a
duplicate study would be created which would be run over the internet.
The various issues involved in the creation of this study will be the focus

of section 4.3.3.

4.3.3 Creating a comparable internet survey
Although the initial decision to create a comparable survey to be run over

the internet was taken for reasons of sample maximisation, there are
several advantages and disadvantages of this particular method that

needed to be considered before developing this method further5.

Innovations and developments in social science methods have long been
tied to both advances in technology and cost considerations. The
Introduction of telephone interviewing in the 1970s and more recent
advances in computer assisted interviewing are two good examples of
this (Dillman, 1999). The past few years have seen a growing interest in
the use of both e-mail surveys and web-based surveys, primarily
concerned with administering simple questionnaires. Dillman (1999) has

laid out a comprehensive series of guidelines for designing such internet

based questionnaires.

Whilst questionnaire survey techniques can be useful for making
statements about groups of people, they can also be used (although are
n°t often) for experimental or quasi-experimental investigations

" Ore details can be found in Edge and Craig (2005).
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(Breakwell et al., 1995, p.100). There is a growing interest in the use of
the internet for experimental investigations in psychology (see for

example Birnbaum, 2000 or Reips, 2003).

Delivering what are arguably fairly standard research instruments using
the internet carries with it a variety of advantages and disadvantages.
Whilst these considerations are written with standard research
instruments in mind, they also hold true for experiments which might be
described as innovative. The various advantages and disadvantages will
be dealt with in turn here. Unless otherwise stated, the following list is

adapted from Reips (2001b).

4.3.3.1 Advantages:

Access to demographicallv and culturally diverse population56. This is one
of the oft-cited reasons for deciding to use the internet over pen and
Paper based methods. The over-reliance on students in psychological
experiments is well documented, and the ability to gain access to an
internet population which more closely resembles the population at large
is very appealing. Although replication studies tend not to be the most
favoured by academics, there is arguably a demographic generalisability
vacuum’ which needs filling for many studies in the social sciences. Such
studies would benefit from the potential sample offered by internet based
experiments. It is also the case that gaining access to very specific
Populations is made easier by the internet (e.g. certain special interest

9roups, or people with a specific medical condition).

Ability to bring the experiment to the participant. In terms of motivational
Power, the very fact that participants do not need to come into a
Moratory or testing situation to take part is likely to increase both the
Motivation to participate, and the level of comfort whilst participating. By

ar>d large, members of the internet-using population are familiar with the

It should be noted that this is also a disadvantage of internet methods, as discussed in section 4.3.3.2 about
digital divide.
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situation of sitting at a computer and navigating their way through web
pages, so the usability of such a survey should not pose too much of a

problem.

High statistical power due to potentially large samples. Arguably this is
also true for postal surveys (notwithstanding cost considerations),
although the ability to customise surveys for regional, national and
potentially international samples makes for a powerful argument in terms
of the potential to achieve very large sample sizes. This has been used
to great advantage by research teams carrying out projects spanning

several countries.

Cost and time savings. One of the clearest initial advantages for using the
internet as the means of data collection is the simple fact that large scale
paper surveys tend to be very time-consuming and costly in terms of
materials. Once an internet survey or experiment has ‘Gone Live’, the
results can come back to the researcher in a format ready for analysis,
with little or no intervention, thereby eliminating the need to type in data.
Although there are costs associated with running internet based studies
(e.g. costs of reliable servers), these can be managed and minimised. A
Oreat advantage of the internet in the pilot stages of research is the ability
to respond to issues arising without the need to re-start the pilot from

scratch (from simple spelling errors to serious navigational issues).

4-3.3.2 Disadvantages:

A ,certain level of 'technical know-how’ is reguired. Although internet
studies can reduce costs in terms of both finances and time, there is a
time investment needed initially in order to learn how to carry out such
studies technically. However, it should be noted that this is also the case
f°r numerous other research techniques such as telephone interviewing,
Or the design of postal surveys. Once learned and practiced, specific

technical know-how becomes less of an issue. Reips (2001a) notes that
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if conducted carefully, the advantages of web-based research can far
outweigh the disadvantages, although there is an ‘alarming potential for

configuration errors’ which can lead to bias or misleading results.

Potential for multiple submissions. This is often mentioned as a concern
for web experiments, although it appears that incidences of such
behaviour are very rare apart from for technical or interface-based
reasons (e.g. participants are not sure whether they have submitted the
form or not, and therefore do the survey again). Most of the worries
regarding multiple submission can be controlled for and guarded against
by close inspection of the data (e.g. checking IP address), or the inclusion

of some kind of identity check (e.g. email address).

Lack of experimental control. While it is true that there will be a level of
uncontrolled variation due to technical set-ups and participant
surroundings, in most situations careful experimental design can control
for such issues if they are particularly important for the study being

carried out.

Self selnrtinn  This is related to the manner in which people find out
about the study in the first place. If the study is picked up by someone
searching for "Web Experiment”, it is likely to yield different results to a
Passing web-surfer clicking a link on housing website, for example.
Targeting potential samples in multiple ways will go some way to

*"educing this problem.

Bespondent drop nut While this is inevitably a problem, one advantage
°f internet surveys over paper surveys is that, if designed correctly, it is
Possible to find out at what point a respondent decided to drop out. This

NeQht have implications in terms of respondent motivation, or even

something as simple as question wording.

UL ‘diaital divide’. Broadly speaking, internet users tend to be younger,

highly educated, and richer than non users (Gardner and Oswald,
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2001). This is important insofar as it underscores the importance of
checking the demographic characteristics of samples relative to the
population being researched. Whilst there is nothing a researcher can do
to change the existence of this divide between those who do and those
who do not use the internet, efforts can and should be made actively to
seek out a greater number of people known to be under-represented in
the internet population (e.g. older people with a low income) by for
example targeting newsgroups or websites of interest to that population,
or carrying out a non-internet-based study for these people to

complement the internet findings.

Given its methodological importance, it is surprising that there are
relatively few studies that have set out to compare internet and ‘pencil
and paper’ surveys. Buchanan and Smith (1999) found that internet
surveys were more reliable for the administration of personality testing
than pencil and paper surveys. A recent study by Preckel & Thiemann
(2003) however, demonstrated a high degree of comparability for both
types of survey in relation to intelligence testing. McNally (2001) and
O’Hanlon and Coleman (2001) have also carried out similar comparisons
and found few differences. There are however various issues regarding
topics such as navigation (see Norman et al., 2001; Olson and Olson,

2003) which need to be considered in making a comparable experience

tor the participants of an online study.

4.3.3.3 Creating the Internet Survey

A considerable effort was made to ensure the most reliable set-up for the
internet survey. The coding for the survey was a combination of HTML

and PHP33 with the results being written to a MySQL® database on a
Linux Server. Initially, a test survey was set up to try and create the look

and feel of the paper-based survey using the online interface. It quickly

M~ee tliiP//www w3 ora/MarkUn/
Bg e bitp://wwwphp net
ee bitp://www mvsal com
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became apparent that there were various issues regarding both layout
and navigation that would need to be changed in order for the survey to
be a user friendly data collection tool. The first hurdle to overcome was
the fact that in order to use a single entry URLB0, and to ensure an even
spread of responses across the different surveys, the survey instrument
needed to be able to automatically randomise the survey number that
respondents filled in. This was achieved by a simple piece of PHP code
which allocated a variable ($survey) a random number between one
and seven. This variable was then passed to a different PHP page which
allocated an array of house numbers ($house_no [X]) to each particular
case of the variable ($survey). Hence, the PHP code snippet for this

was:

switch ($survey){
case 1:
$house no[1]=36;
$house no[2]=29;

$house no[3]-1; 4 ip. these rrp
$house no[4]=15; the house numbers
$house no[5]=22; in survey no. 1
$house_no[6]=8;
break;

case 2:

$house no[l1]=2;
$house_no[2]=16;

etc.

Once the array had been filled with the correct house numbers, which
corresponded to the pictures presented in that particular survey, this
array was simply passed to all subsequent pages and each house
number was simply added as a prefix to a ‘.jpg extension , thereby

ensuring that the correct images were presented in each survey.

Ance this problem had been dealt with, it become clear that it would be

necessary to pre-load the images in the order they would be presented in,

Te e
8 There w~ “na' Survey 's: httP Www.rausurvev.ora uk/House/ ) )
house so fh6 aC,Ua'y *wo 'ma9es present, as the paper survey showed both a front and a side view of each

e prefix also had an 'a' or 'b' added to it before the extension.
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to minimize any disruption due to slow connection speeds. This was
achieved by pre-loading the images on the first page after the survey was
assigned, and then loading up the actual survey into a separate window
which was created as a ‘pop-up’ sized correctly to the respondents
screen. In order to achieve a layout that did not appear ‘cluttered’ on
the screen, it was not possible to display all of the ten questions at the
same time. A further issue of navigation was encountered in the initial
pilot stages of the survey, where people often mentioned that they did not
have any idea how long the survey would go on for, and were therefore
put off continuing. This is important insofar as respondents with a paper
survey can simply leaf through the pages to see how long it is.
Therefore, it was decided that a ‘percent complete’ bar be added to the
survey which shows respondents how much of the survey has been
completed. In the piloting of the survey, it was found that this increased
people’s motivation to continue with the survey. The ‘Percent Complete’

bar can be seen at the bottom of the screenshot shown in Figure 37.

RGUsurvey - Mozilla Firefox TDIgJB
Be &t yew Go Budaalks loob HHp

B * 0 {2. - _va able-1092237022 se_a-2502«5>q3«< V]

) o

21% complete: L] a

~*Qure 37 - Screenshot of internet survey with 'percent complete' bar showing at
the bottom
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An interesting usability issue was discovered in the pilot phase regarding
the use of ‘radio’ buttons. By watching people filling in the survey, it was
noticed that most of the time people would move the mouse cursor so
that it was placed above the radio button before clicking the mouse button
to 'check the radio button’. However, sometimes it was noticed that radio
buttons were apparently not being selected, even when people were
clicking on them. The different states of the radio button can be seen in
Figure 38, and the state of interest is the last one shown, where the
mouse button has been depressed, and the cursor moves away from the
radio button slightly before being released. This was found to be the

cause of the apparently missing ‘button clicks’.

O/O Mouse moves over radio button
% Left mouse button is depressed (but not yet released)

% Left mouse button is released

o OR ... Mouse moves cursor away from radio button slightly and then is

N released
—h

Figure 38 - Radio Button States

This was considered to be a potentially serious usability problem in terms
°f the likelihood of missing data being accidentally generated, so a
solution was sought. Various mailing lists were sent emails asking for
advice on this as well as searching the internet for coding solutions for
this, and eventually a solution was found which is shown in Table 8.

To stop the slight accidental movement of the mouse before release
Aselecting the radio button insert the following code into the HTML radio

button INPUT tag:

°nmousedown=""if(this.disabled) return false, else {

~able 8 - Solution to Radio Button Problem
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The other major problem to overcome in designing the presentation of the
internet survey was that it was impossible to control the browser on which
respondents viewed the survey. Whilst this problem is not too serious for
fairly basic text based surveys, it becomes slightly more complicated
when a detailed arrangement of both text and images needs to be
ensured (both images needed to be visible at the same time as the
guestion and the response buttons). This became particularly important
as the images needed to be a minimum size to ensure comparability of
survey instrument (i.e. the images could not simply be shrunk, otherwise
respondents were not seeing the same quality of image as the
respondents to the paper-based survey). The most workable solution to
this ended up being simply to create separate surveys for the different
browsers with a small script that automatically redirected the

respondent’s browser to the appropriate survey instrument.

As mentioned in section 4.3.3.1, a major advantage of internet surveys is
that if designed carefully, the basic data processing (i.e. typing in the
data) stage of the research can be almost eliminated. The results of the
survey were written to a MySQL database with was designed to mirror
the structure of the SPSS file into which the paper based surveys were to
be input. This way, the final database file could simply be exported to

SPSS& and analysed along with the other data file.

Due to the fact that the survey was not on a single HTML/PHP page, the
results could not simply be written to the database as soon as the
respondent clicked on the ‘Submit’ button. Instead, on the first page after
the survey was assigned, a blank row was written to the database, and
that respondent was assigned a unique id ($id variable). This
Variable was then simply passed through the survey and the row in the

database was updated accordingly by matching the database variable

. pr-t loaded into Microsoft Access via
SPSS can_ not actually import MySQL files, s 0 sheet SPSS can then import the CSV file an
ODBC driver, and then exported as an Excel CSV spreaa

he relevant labels could be added.
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with the variable being passed as a hidden variable across the various

survey ‘forms’.

The survey was piloted after completion to ensure that it was working
correctly in presentation terms (all minor faults were corrected at this
stage), and that the data was arriving at the database in the correct
format. Once this piloting stage was completed successfully, the survey

was ready to be ‘launched’.

4.3.4 Procedure

The paper survey (see Appendix 3) was hand delivered along with a
freepost envelope in which the survey could be posted back by the
respondent. Five areas in the Aberdeenshire/Aberdeen City area were
targeted (Ellon, Kingswells, Westhill, Bridge of Don, and Aberdeen City
Centre). When surveys were posted back, they were labelled with a
unique identification number, which enabled each survey to be located if

necessary after data entry was completed.

The URL of the internet survey was advertised throughout the UK via
several press releases to the regional newspapers around the UK.
Several estate agents were also contacted and asked if they would place
a link to the survey on their websites. It was hoped that this would be a

good way of attracting people that were actually in the process of thinking

about purchasing houses.

4.3.5 Details of the sample

Table 9 shows the response rates for the paper-based survey by area. A
total of 2728 surveys were delivered in the paper-based survey, which
resulted in 715 completed surveys being returned (an overall response
rate of 26.21%), which was reduced to 708 after incorrect63 or empty

responses were removed. 136 people responded to the internet survey

th'ncorrec* responses are considered as being where it is evident that respondents somehow misunderstood
he survey instructions, and for example consistently ticked more than one box on a single rating scale.
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(after incorrect or empty responses were removed). Given the way in
which the internet sample was contacted (by press releases in the local
press), it is not possible in this case to adequately deduce an accurate
response rate for the internet sample, as it is not possible to know how
many people were aware of the survey. Therefore a total of 844
respondents participated in this survey. It should be noted however, that
some of these responses are partially complete, in which case the
incomplete sections have been coded so that the analyses treats such
cases as missing data, so as not to bias the results. There was an
approximate 50/50 gender distribution in the responses to this survey
(49.1% male, 50.9% female). In order to amalgamate the results of the
seven surveys, responses to each house were treated as if they were
from a separate person®4. As each respondent made judgements on six
houses (out of a total of 36), the total number of effective respondents (for
statistical purposes) is 5064 (844 x 6). Hence all subsequent analyses of

material differences will assume a between-subjects design.

iBrldge of Don 1

Total Delivered 593 Total Delivered 811

Total Returned 134 Total Returned 217
22.60% Response Rate 26.76%

Kingswells ! Westhill

Total Delivered 274 Total Delivered 310

Total Returned 95 Total Returned 107

Response Rate 34.67% Response Rate 34.52%

Flats i » 1

Total Delivered 740

Total Returned 160

[Response Rate 21.62%

Table 9 - Response Rates for Paper Survey by Area

&
Advice was sought from a statistician on this issue. Given that the portfolio of response sets is not perfectly
ounter balanced, it would be safer to not use any within-subjects analysis. Given that a larger effect size is
©eded in a between subjects analysis, there is a lower probability of a type | error occurring.
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The returned responses were spread evenly across each of the seven
surveys, resulting in an acceptable balance of responses across each
cladding, roofing, and house type. The survey took approximately 15
minutes to complete, and a great deal of interest was generated, as

reflected in respondents’ comments.
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4.4 Results

4.4.1 Demographic Characteristics

The demographic characteristics of the sample are presented in Table
10. As can be seen from the demographic breakdown, there were
approximately the same number of males as females participating in the
study. In fact the gender split is comparable with the gender split in the
Scottish population (51.9% female6). The median age category of the

total sample was 41-50, and the mode was 31-50.

The majority of the sample owned their own houses, either outright or
with a mortgage (Combined=86%). This is higher than the average for
Scotland (which is 63%655. More than half of all the respondents had
lived in their homes for over 5 years (Combined=51.1%), with only 13.4%
having moved within the last year. 70% of the sample lived in either
houses or bungalows (compared with 64% for the Scottish population )
and 25% lived in flatted accommodation (compared with 36% for the
Scottish population6d). A total of 76% (compared to 82% for the Scottish
population®) of the sample lived in households comprising 3 or less

People.

4.4.2 Overall Preferences

An initial check was performed on the data to test the hypothesis that
hrick was likely to be attributed with such qualities as ‘traditional (93) and
durability’(q7). As shown in Figure 39, brick is rated as the most
traditional closely followed by roughcast (Brick/Timber2 —Mann-Whitney
U z = 6.38; p<0.05), and also the most 'long lasting’ or ‘durable’
(Brick/Roughcast —Mann-Whitney U: z = 4.00; p<0.05) of all the cladding

types.

” Taken from http /Amww.scrol qov uM
Taken from http7/mwww scrol gov uS
Taken from http//www.scrol gov OH
Taken from http//www scrol gov MY/
Taken from httn //vw™ “~rrol oov.uk/
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Socio-economic characteristics'™

Sex

How long lived in present home

Age Band

How many people live in household

Tenure

Type of Property

Categories

Male
Female

< 1lyear
1-5 years
5-10 years
>10 years
16-20
21-30
31-40
41-50
51-60
>60

o D W N R

>5

Owned outright
Owned with mortgage
Part owned

Rented

Other

House

Bungalow

Flat

Maisonette

Other

Total
Frequency

400
414
109
288
187
227

10
181
212
194
113
102
180
292
138
162

22

178
520
42
67
4
401
167
204
12
27

%
49.1
50.9
134
35.5
231
28.0

12
22.3
26.1
23.9
13.9
12.6
224
36.4
17.2
20.2

2.7

11
21.9
64.1

52

8.3

0.5
49.4
20.6
25.2

15

3.3

Table 10 - Socio-economic characteristics of the sample for the cladding study

hissing data are excluded from the results, and are not reported here.
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——————— Traditional
——————— Will last a long time

Figure 39 - Effect of cladding material on perceptions of tradition and durability

A check was also carried out to see if ‘non-traditional’ cladding materials
were generally rated as less pleasant (Brick/Timberl—Mann-Whitney U: z
=3.46; p<0.01) and less worthy of purchase consideration (Brick/Timber2
- Mann-Whitney U. z = 4.37; p<0.01). As Figure 40 shows, in general
this was confirmed for both, although timber 2 (horizontal timber cladding)
stood out in both cases as both more pleasant and also more worthy of
Purchase consideration than the other ‘non-traditional claddings. In fact,

the difference between the overall ratings of pleasantness for brick and

timber 2 were not statistically significant.
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Figure 40 - Effect of cladding material on perceptions of pleasantness and
purchase consideration

Examination of the responses to the remaining questions (see Figure 41
and Figure 42) show that on average, both roughcast and timber2 are
considered as materials that better complement the other aspects of the
houses. Timber2 is rated as the least boring material, closely followed by
roughcast. Brick and roughcast are seen as the least unusual materials,
whereas all of the timber claddings are rated as being unusual on
average (Brick/Timberl- Mann-Whitney U: z =-10.01; p<0.01). Brick,
Timber2 and Roughcast are also rated as being less ‘unappealing (i.e.
rnore appealing) than the other materials (Brick/Timberl- Mann-Whitney
U z =-2.71; p<0.01), as well as being rated as the most ‘saleable’
Materials (Brick/Timberl- Mann-Whitney U: z =-12.70; p<0.01).
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———————— Unusual
———————— Boring
Colours complement

Figure 41 - Effect of cladding material on perceptions of unusual and boring and
*materials complement

cladding

figure 42 - Effect of cladding material on unappealing, modern, and saleability



In order to come to an overall assessment of each house-variation, seven
of the items were combined into a scale (questions 3,4,6,7,8,9 and 11 in
the survey7l). A reliability analysis on these items produced a Cronbach’s
alpha of 0.87, and as such the scale was taken to be an acceptable
measure of preference for the purposes of comparing the variations. The
frequency distribution of preference scores from this scale can be seen in
Figure 43. It should be noted that as the 'strongly agree’ category was 1,
this means that low scores on the scale ‘preference’ are indicators of a
greater preference, as there is more agreement on positively worded

statements about the particular variation in question.

Mean = 28.2541
Std. Dev. = 9.33961
N =4,814

figure 43 - Frequency distribution of preference scores

A one-way ANOVA with cladding as the between subjects variable
revealed that the type of cladding was a significant predictor of
Preference (F 5,4845 = 109.2, p < 0.01), as measured by the scale

I'erns 6 and 9 were recoded as (8 minus score) because they were worded in the negative.
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described above. This effect was examined in more detail by contrasting
each of the claddings with one another using t-tests. With the exception
of the contrast between ‘brick’ and ‘roughcast’ (t = -0.171, p > 0.05), all

other contrasts were significant (see Table 11).

Cladding Means S.D. F (5.4845) Contrast t-tests

Brick 20.84 7.95 109.2" Brick and Roughcast (t=-0.171)
Roughcast 20.91 8.63 Roughcast and H-Timber (t =-6.99)"
Precast Concrete 26.42 7.94 H-Timber and V-Timber (t = -3.74)**
Vertical Timber 25.25 8.15 Precast and V-Timber (t = 2.94)**
Horizontal Timber  23.77 7.80 Precast and P-H-Timber (t = -4.47)**
Painted Horizontal 28.20 8.04

Timber

significant at the p<0.05 level of significance

Table 11 - Effect of Cladding Material on Preference

Thus, the order of overall preference72for cladding materials (starting with
most preferred) is: Brick, Roughcast, Horizontal Timber, Vertical Timber,
Precast Concrete, and then Painted Horizontal Timber. The influence of
roofing materials and house type was also examined through similar
analyses (see Table 12). Overall, slate was preferred to steel (F 1,4849 =
316.43, p < 0.01), and the order of overall preference for house type
(starting from most preferred) was: VA storey, 2 storey, and then 1 storey

(F 2,4848 = 56.318, p< 0.01).

Roofing Means S.D. F (1,4924)

Slate 22.14 8.59 316.43"

Steel 26.37 7.91

House Type F (2.4848) Contrast t-tests

* Storey 25.95 8.21 56.316" 1 Storey and 2 Storey (t = 6.82)**

14 Storey 22.84 8.65 2 Storey and VA Storey (t = -
3.70)

2 Storey 23.96 8.43

T

significant at the p<0.05 level of significance

Table 12 - Effect of Roofing and House Type on Preference

(?_verall preference in this case is that which was measured by the aggregate preference score described
earlier.
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A further ANOVA was carried out in which all three factors (Cladding,
Roofing, and House Type) were entered into a factorial analysis. A
quarter of the preference variation could be accounted for by the
independent variables (R2=0.245). All main effects and interactions came
out as significant at the p<0.05 level of significance, including a significant
main effect of cladding material on preference (F 5,4815 = 153.83, p <
0.001), which means that even when roofing and house type are taken
into account, cladding material is still a significant predictor of preference
score as measured in this survey. As can be seen from Figure 44 and
Figure 45, roofing appears not only to be responsible for lower levels of
preference (as indicated by higher scores), but it also effects the way in
which certain cladding materials are perceived relative to particular
houses. For example, the preferred cladding for house type 2 with a slate
roof is roughcast, whereas when the roofing material was changed to
steel, brick became the preferred material. This is an interesting effect
which shows the importance of looking at materials in context, as is the

case in this study.

Estimated Marginal Means of

PREFERENCE for ROOFING = slate

A CLADDING

figure 44 - ANOVA plot for preference X cladding X house type for slate roof
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Estimated Marginal Means of

PREFERENCE for ROOFING = steel

CLADDING

Figure 45 - ANOVA plot for preference X cladding X house type for steel roof

4.4.2.1 Discussion of Overall Preferences

In general then, the overall results of the study confirm the hypothesis
that the material used as cladding for house facades will significantly
influence peoples attitudes and preferences towards particular houses.
Moreover, it has been shown that the effect of particular cladding
materials is mediated to some degree by other contextual variables sue
as house-type or roofing material. This is important to consider in relation
to environmental perception, as it shows that the environment b ¢
Perceived might not be best understood as a summation of the indi
attributes that make up that environment, but rather as a more complex
Portfolio of environmental attributes, some of which act at tim
mediating perceptual variables that work together to form the

context of the perceptual experience.

“he results of the ranking task carried out in the survey will be d's

in the next section, before then going on to discuss the results o

ahove in some more detail.
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4.4.3 Results of the Ranking Task

Each respondent was asked to rank the 6 houses which were presented
in order of preference (1 = most preferred, 6 = least preferred). As there
were 7 different surveys, it is problematic to gauge an overall ranking of
all 36 houses, so the average (mean) ranking for each house has been

calculated, and is reported in relation to all other houses in all 7 surveys.

Table 13 shows the results of this exercise, which are consistent with the
results discussed above. The most preferred house (with a mean ranking
of 1.6) was the 112 storey house clad in roughcast with a slate roof. The
least preferred was the single storey house with green horizontal timber

and a steel roof.



Mean House
House Number Survey Ranking Type Cladding  Roof

15 1 16 2 roughcast slate
13 6 1.82 2 brick slate
19 5 1.84 2 timber 2 slate
27 6 1.99 3 roughcast slate
25 4 2.25 3 brick slate
17 3 2.54 2 timber 1 slate
3 2 2.69 3 timber 2 slate
23 2 2.72 2 other slate
26 5 2.72 3 brick slate
16 2 2.76 2 roughcast  steel
1 1 2.8 1 brick slate
28 7 2.85 3 roughcast  steel
3 3 2.99 1 roughcast  slate
14 7 3.03 2 brick steel
26 3 3.14 3 brick steel
3 3 322 3 timber2  slate
2 4 3.25 2 timber 3  slate
18 4 33 2 timber 1  steel
2 7 33 2 timber 3  slate
20 6 331 2 timber 2  steel
S 5 3.32 1 timber 1 slate
35 7 354 3 other slate
7 7 3.55 1 timber2  slate
29 1 3.58 3 timber 1 slate
32 4 3.63 3 timber2  steel
2 2 3.86 1 brick steel
30 2 3.89 3 timber 1 steel
24 3 3.92 2 other steel
16 5 3.93 2 roughcast  steel
8 1 4.12 1 timber 2 steel
36 1 4.12 3 other steel
n 4 4.13 1 other slate
1 6 4.29 1 other slate
4 4 4.4 1 roughcast  steel
12 5 4.56 1 other steel
33 5 4.63 3 timber 3 slate
6 6 4.67 1 timber 1 steel
6 7 4.72 1 timber 1 steel
22 1 4.77 2 timber 3  steel
34 6 491 3 timber 3 steel
9 2 5.05 1 timber 3 slate
[io_ 3 5.18 1 timber 3  Steel

Table 13 - Overall mean preference ranking of each house

The pattern seen in this analysis closely resembles the results from the

combined preference scale. As shown in Figure 46, brick is the most
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preferred overall (although it was a roughcast house that came out top),
followed by roughcast, horizontal timber, vertical timber, precast-

roughcast, and green horizontal timber.

brick other roughcast timber 1 timber 2 timber 3

CLADDING

Figure 46 - Mean preference ranking by cladding

The results for both roofing (Figure 47) and house-type (Figure 48) are

similar in that they confirm the patterns outlined earlier in the results.

siale steel

ROOF

figure 47 - Mean preference ranking by roofing
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Figure 48 - Mean preference ranking by house type

While the results of the ranking task confirm the patterns exhibited in the
ratings, it is interesting to explore these results further by looking at the
overall frequency of responses for each category. This will be looked at

in the following section.

4.4.3.1 Correspondence analysis of the ranking study

In order to examine the patterns of response for the ranking study, it was
decided that an analysis be carried out on the frequency tables of
rankings in order to explore any trends or patterns emerging that might
not be evident in the rating study. This analysis was done by combining
the surveys in the same manner as for the rating study (see section
4.4.2). Detailed results of correspondence analysis can be seen in
aPpendix 4. In order to gauge the pattern of responses across

house variations, the same approach was taken as before (
response was assumed to come from a different survey and

treated as a between-subjects design).
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Correspondence Analysis (sometimes known as correspondence factor
analysis) is a technique used for treating contingency and frequency
tables73 The first two factors of this analysis74 accounted for 86% of the
total variance. Factor 1, which accounted for 64% of the total variance
was interpreted as ‘preference’, which is to be expected, as this is what
people were being asked to rank the houses on. Factor 2, which
explained a further 22% of the variance was harder to interpret, but an
examination of the plot (see Figure 49) shows that the extreme rankings
T and ‘6’ share similarities on this dimension which might be interesting.
One possible interpretation might be something along the lines of
‘aesthetic conservatism' or ‘interestingness’. In this way, it could be that
whilst there is a good spread of responses around the middle rankings,
the extreme rankings are not actually based on aesthetic criteria, but
possibly on pragmatic concerns such as re-sale potential. Thus, an
interesting design might not be rated negatively, but might not be rated as
the most-preferred due to a lack of aesthetic comparisons from which to
judge that particular combination of materials. At the other end of the
scale, the least preferred options might be affected in the same way, with
the green cladding material being most associated with temporary

buildings (this is discussed further in section 4.4.5).

Of particular interest here is the finding that house number 15 (one and a
half storey house, roughcast facade, slate roof) and house number 19
(one and a half storey house, horizontal timber fagcade, slate roof) often
seem to be ranked as being the most preferred. House number 13 (one
and a half storey house, brick facade, slate roof) was also often ranked
as being the most preferred, but is not discussed any further here, as a

comparison between render and timber fits in with the material presented

0 The underlying assumption of correspondence ana|y5|'§ i§ {hat rows andt C%'ﬁ’éﬂ“ﬁ]eohét)%ti@r%efr@m

t0 provide the best association.
columns) which is the square root
t _ for eaCh modality In order to locate
modality explained by the factor,
~  factor The |abeiiing of the
contribution being used to

Independent. The analysis, by breaking the tables into s™a'er 0 'd
independence. It reclassifies the rows and columns and ranks tne
This association is expressed by a correlation coefficient

?' the eigenvalue of the dimension. The output provides the ¢
'hem in each factor. The relative contribution (RCO) expresses a P

~nd the absolute contribution (CTR) expresses the modalities
‘actors is based on the CTR. with those modalities having a larger tnan rr

describe It (Doise et al.,, 1993). , rth anaiVsis

Only factors with Eigenvalues more than 0.09 were retained fo

171



in chapter 5. This is backed up by the data from the rating scales, as can

be seen in section 4.4.4

Fi9ure 49 - Results of Correspondence Analysis for Combined Survey Results



4.4.4 Detailed results for the most preferred houses

Looking at the scores of houses 15 and 19 on the individual rating scales
and also on the aggregate 'preference measure’ confirms the pattern
observed with the ranking data. The overall mean of preference
described in section 4.4.2 was 28.25 (SD=9.34), whereas the average
preference score for both these houses came out significantly lower
(House 15: mean = 17.4, SD = 6.0; House 19: mean=22.38, SD=7.9).

Although the study was not designed as a TBP (theory of planned
behaviour) study, the first rating scale question could arguably be a
measure of behavioural intention, if the behaviour is defined as ‘purchase

of a particular house’.

As can be seen from Table 14, most individual measures of preference
were significantly associated with behavioural intention for houses 15 and
19. Moreover, the measure of preference described in section 4.4.2 was
found to be a significant predictor of Behavioural Intention (BI) for these
two houses when entered into a linear regression model with behavioural
intention as the dependent variable and ‘preference’ as a single
independent variable. For house number 15 (Cladding = Render, House
Type = 2), preference was found to explain 53% of the variance in the
regression equation (R2= 0.532; F (1,107) = 121.5, p < .001). Similarly,
tor house number 19 (Cladding = Timber, House Type = 2), preference

Was found to explain 54% of the variance in the regression equation (R =

0-539: F (1,119) = 139.095, p < .001).

Relating this back to the discussion about spontaneous processing of
ettitudes (see section 2.4.5), this seems to provide some support to the
'dea that a house buyers’ attitude towards the physical form of a
house is processed as a ‘preference’ judgement, which is related in
some way to behavioural intention, assuming that an assessment of

behavioural intention is separately arrived at in relation to each house,
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rather than a relative judgement7s. These results will be discussed further

in section 4.5.

Preference mean = 22.38 (SD=7.9)  Preference mean = 17.4 (SD=6.0)

This house has a This house has a
pleasant appearance pleasant appearance \
\
. | 796
The house style is The house style is
“traditional” “traditional”
This house strikes me This house strikes me
as being unusual as being unusual *r
074
This house looks This house looks )
boring " 509 H* boring 626 |
| would I would
consider ' consider
The colours of the buying this The colours of the CA_E buying this
materials complement / house materials complement house
each other each other
<93 |4 4 4 1488
This house looks like it This house looks like it
will last a long time will last a long time
| find this house | find this house
unappealing unappealing
1would say the house ~ I would say the house
style is modern style is modern
I think developers I think developers
uould easily sell could easily sell
houses like this houses like this

Takle 14 . Correlations between individual preference measures and Behavioural
ntention for houses 15 and 19

5As noted earlier, each respondent did not respond to all of the j u]a] intention might be made
Nlechon of 6. Therefore, there is a possibly that the; measueof bena

Native to the other 5 houses, rather than relative to all 36 houses.



4.4.5 Qualitative Data

This section will consider the responses to the open ended question
placed at the bottom of each image asking for “any other comments”
about the particular house being presented.  Content analysis of the

responses to the open ended question revealed four main themes within

the results. These were:

Concerns over maintenance
Comments about prefabrication/precast

Concerns about Mortgage, resale value, insurance, etc.

P w DN p

Comparison of buildings with other non-domestic buildings (e.g.

sheds)
5. Comments relating to the naturalness of timber

4.45.1 Concerns over maintenance

85 comments in total were of a nature concerning worries over ongoing
maintenance, and similar issues. In general, people tended to have more
Maintenance concerns for the three houses clad in timber. Interestingly,

the vertical timber produced the most comments in this respect.

Examples of such comments are:

“l would expect extensive maintenance on the house to

keep the outside wood looking good”

“....the main worry would be maintenance of the cladding,
unless it was cedar or something like that....this house

might be difficult to insure”

“Timber clad houses usually require high maintenance and

probably will not sell well”

N the maintenance comments on the non-timber clad houses were in

response to houses with the metal roof, which suggests that there were
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no specific maintenance concerns over the other three cladding

materials.

4.4.5.2 Concerns about prefabrication/precast

A total of 88 comments were made which mentioned the words “prefab”,
“prefabricated”, or “precast”, all of which were made in a negative sense.
It is interesting not only that the precast concrete house was rated poorly
(as illustrated in previous sections), but also that many of the comments
made about this cladding were related to words such as “prefab”, or
“prefabricated”, suggesting a strong memory concerning the use of such
technologies in housebuilding. Although there were several positive
comments made about this cladding material, none of the comments
referring to préfabrication were of a positive nature. Example comments

were.

“cheap nasty and "temporary"” like a prefab built to last for

short periods”

‘it looks like a prefabricated house made out of aluminium
or cardboard sorry, but that's my opinion. A strong gust of

wind might blow this place down”

“Looks large enough to be spacious and afford well-planned
layout. Don't really like the colours - and, is the outside

prefabricated? If it is I'd run a mile before | knocked on the

door!”

“looks like a prefab, and has all the connotations that goes

with that”

Nain in a similar fashion as the above theme, all of the comments

related to préfabrication which were not directed at the precast concrete

Nadding were made towards houses with metal roofs.
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4.4.5.3 Concerns about Mortgage, resale value, insurance, etc.

Although there were nowhere near as many comments on this subject
(15 in total), it is nevertheless interesting to note that houses clad in
precast concrete yielded the greatest number of comments in this
respect. Again, the comments for the brick and roughcast clad buildings
were related to the metal roof, as opposed to the cladding. Example

comments were:

‘the roofing material looks like it would render this house

inmortgageable”

‘prefab, makes it hard to get a mortgage and will be treated

with suspicion i.e. can you sell it on easily?”

“knowledge that timber houses have trouble getting

mortgages influences [my] views”

‘have you ever tried to get a mortgage on a timber clad

building?”

<4.5.4 Comparison of buildings with other non-domestic buildings
(e.g. sheds)

A large number of comments made in this section (216 in total) involved

some kind of comparison between the building being presented and

some other kind of non-domestic building. In the case of timber clad g,

such comparisons tended to be made for the single storey house (

the 184 comments related to the three timber claddings). Comm

this respect include:
“it looks like a shed at the bottom of a garden

‘it gives the impression of being a shed or a garage
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-...it looks too much like a potting shed”
‘This house looks more like a cricket pavilion than a home”

“The colour would be my major objection - it looks too much

like a scout hut”

1The vertical timber house] was bad, but the change of
colour scheme [to green] takes it right into POW camp

territory. A real shed!”

This house would be more suited to a boy scouts or

bowling club headquarters”

For the non timber-clad houses, such comments also tended to be
towards the single storey house, but more often referring explicitly to the
plainness of the design, with comparisons tending to be with garages or

public toilets.

The tendency for people to refer to both scout huts or cricket pavilions
was especially apparent for the painted green single storey houses. This
m important insofar as it illustrates the importance in colour in influencing
poople’s attitudes towards houses. That twice as many comments were
made about the vertical timber cladding than the horizontal timber
cladding is also an interesting finding, especially as most of the
references to “potting sheds”, or “sheds at the bottom of the garden” were
for the vertical timber cladding. This is interesting in demonstrating the
importance of detailing, and also strange in many ways, as many garden
sheds in reality are constructed with timber arranged horizontally. By and

*ar9e, however, the horizontal timber cladding was generally judged to be

a more quality finish .
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4.4.5.5 Comments relating to the naturalness of timber

Although there were not a large number of comments on this subject (20
in total), it is an important finding in relation to this thesis, as it supports
the idea that in part, the preference response to timber cladding is related
to its perceived ‘naturalness’, which may well also relate to perceptions of
‘sustainability’, depending on how synonymous these two concepts are

for different individuals. Example comments were:

‘The timber clad one looked much more attractive than the
brick and would better appeal to more environmentally
aware purchasers. There’s not much difference between

this style and a 50's dorma”

“l like the natural-ness of the materials used here. Dont
know if wooden houses last a long time in this country

though. It looks quite cute”

“l like the way that the wood has been kept natural - without

painting”

“From the appearance, this house looks eco-friendly and

may appeal to buyers on these terms”

Even though the total number of such comments was fairly low, the fact
that such responses were made at all suggests that it might be
reasonable to hypothesise that house number 19 is more likely to be

considered ‘sustainable’ than house number 15. This will be discussed

further in Chapter 5.
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4.5 Discussion and Conclusions

This study set out to examine the effect of building materials on
environmental perception and behavioural intention. The results
clearly demonstrate that the material used as cladding for house facades
will significantly influence people’s attitudes and preferences towards
particular houses. Moreover, it has been shown that the effect of
particular cladding materials is shaped to some degree by other
contextual variables such as house-type or roofing material. In relation to
environmental perception, this shows (see section 4.4.2.1) that the
environment being perceived might not be best understood as a
summation of the individual attributes that make up that environment, but
rather as a more complex portfolio of environmental attributes, some of
which act at times as mediating perceptual variables that work together to
form the overall context of the perceptual experience. In other words, the
way in which a person perceives any particular aspect of a building is
dependent to some degree on what the other aspects look like.
Preferences for particular attributes therefore need to be understood in

the context that any preference judgement is made.

Overall, the results show that some of the anecdotal evidence given by
developers and builders to the effect that house-buyers prefer ‘traditional’
cladding materials is now supported by empirical evidence. Furthermore,
it seems that if there is any evidence for a latent collective memory for
timber cladding coming through from the results, it is specific to horizontal
timber cladding, which was rated as more traditional than the other two
timber claddings, and also more worthy of purchase consideration. This
is interesting insofar as house-builders specifying timber claddings for
houses today would probably be more likely to opt for the vertical timber if
the decision was based solely on technical considerations6. So
arguably, specifying the technical optima in terms of timber cladding
Aould be predicted to have an adverse impact on acceptability if the

results of this study were generalized to the wider population.

re T —--eeeemmememeeeeeceeeeee
psrsonal Communication with the steering group of the DTI/EPSRC LINK Project.
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Aspects of the Person

INDIVIDUAL
Personal Context (Personality,
affective state, knowledge, Values,
cultural experiences, etc..)
\Y
Environmental Behavioural Context (i.e.
Preference what am 1being asked to
do? With what? and in
1 what social context?)

figure 19 (repeated) - Conceptual model with expanded ’socio-cultural context’
component
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A closer look at the findings regarding environmental preference shows
that there appears to be a link between preference and behavioural
intention. The finding that respondents rated as more pleasant and
worthy of purchase consideration those materials that were also rated as
more traditional provides some support for the potential application of
social representations theory to market research in housing, and possibly
in a wider context to purchase considerations in general. This is
interesting in that it suggests a possibility that social-psychological theory
and research can be useful in highlighting the reasons for a variety of
consumer behaviours. Understanding these behaviours is important not
only for the more obvious reasons of knowing what sells, and therefore
what to sell. Consumer behaviour is also a key indicator as to what
values people hold, and this is particularly important within the context of
sustainability. With this in mind, it would be useful to examine the impact
of making salient the sustainability aspect of timber cladding, and whether
or not this would be reflected positively in people’s evaluations of such

houses. This issue will be explored in more detail in chapter 5.

Although they were not measured directly in this study, as the focus was
on the perceptual aspects of responses to houses, there was evidence of
both subjective norms and perceived behavioural control coming out

from some of the comments people made about the houses.

Subjective norms are defined by Ajzen (1991) as ‘the perceived social
Pressure to perform or not perform [a] behaviour” (p.188). The fact that
niany people thought that certain cladding materials were potentially
Problematic because they “might not sell well” is certainly suggestive of a
Perceived social pressure to conform to some kind of standard in this
Aspect. Similarly, the idea that timber cladding might “better appeal to
Wore environmentally aware purchasers" is interesting as it indicates that
ehvironmentally aware purchasers (howsoever they are defined) may not

c’nform to the same normative pressures as non-environmentally aware

Purchasers.

182



Perceived behavioural control is defined by Ajzen (1991) as “people’s
perception of the ease or difficulty of performing the behaviour of interest”
(p.183). The fact that many people had concerns regarding the ability to
“‘get a mortgage” on particular houses, based on the cladding material
(especially timber), suggests that this is an important consideration for
house-builders and insurers to take into account. Not only is it important
to ensure that it is indeed technically possible to get a mortgage and
insure houses, but is also important to realise that some people might
perceive a product as ‘un-insurable’ based on visual appearance, and
therefore might never become part of the ‘behavioural context’ for those
particular people. In other words, if a house is considered to be
practically impossible buy (even if one wanted to) then such consideration

is unlikely to occur.

Again, although the socio-cultural component of the transactional whole
was not directly studied in this case, it was touched upon to a certain
extent by the comments made by people about the houses. There
appears to be a link between agentic beliefs about personal agency and
Preferences regarding timber cladding. In particular, people who did not
like the timber clad houses tended to be especially concerned about the
ongoing maintenance of the cladding. These concerns could express
concern over personal agency if the person expected to carry out such
maintenance themselves, or proxy agency if they expected to

aPpropriate the services of a company to provide a maintenance service

to meet their requirements.
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4.6 Methodological issues arising

An important observation to emerge from the initial study of housing
preferences (section 4.2.1) was the value of being able to standardise (as
far as possible) the background of pictures presented to assess
preference. This way, any background photographic material can be
eliminated as a source of uncontrolled variation. While some studies
have attempted to do this using some form of attribute-matching, or
photomontage, these procedures are very time-consuming, and
comparability of images is often open to criticism. Until recently, few
studies (e.g. Davies, A. et al., 2002) have utilised computer-generated
images for these kinds of studies, but with the rapid development of
computer visualisation techniques (including desktop virtual reality) in
recent years, such approaches are becoming increasingly utilised within
psychology experiments, as the subjective responses to such simulations
have been shown to be acceptable in terms of their ability to represent

real environments (Rohrmann and Bishop, 2003; Blascovich et al., 2002).

The internet-based delivery of the image-based survey used in this study
proved to be an effective way of carrying out this kind of study. A large
number of valuable lessons were learned regarding the process of putting
together internet-based surveys, and this knowledge has proved useful in
Many studies undertaken by the author since (e.g. Edge and Craig, 2005;
Edge et al., 2003). Importantly, the technical knowledge learned in this
case study allowed the third study (chapter 5) to be designed and carried

°ut in the way it was.

As well as the technical skills learned, there were a number of
Methodological issues arising from this study which should be of benefit
for future studies. The first such issue encountered was the importance
°f having a single-entry URL, at the same time as being able to
aiJtomatically randomise which survey was delivered. Whilst this is not

technically difficult, it is a simple means by which the administration of
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surveys like this can be carried out in the most efficient manner. A further
methodological issue encountered was the importance of navigation
within internet-based survey instruments. Simply placing a ‘percentage
complete’ bar at the bottom of each page was found to increase
respondents’ motivation to continue with the survey, thereby reducing
drop-out. A further methodological lesson learned from undertaking this
study was the observation that, as with paper-based surveys, a great deal
of care needs to be taken in the early stages of survey construction to
avoid problems later. Simple issues like making sure that the structure of
the database file exactly matched the SPSS file used for the paper based
surveys meant that the degree of data reconfiguration was minimised.
Similarly, thorough piloting ensured that potentially serious coding errors
(which might cause problems only in certain web browsers) were

eliminated, and that the usability issues noted above were picked up.

The most surprising methodological finding to emerge was the issue
regarding the use of ‘radio buttons’. Again, although the solution to this
issue was not technically difficult, it is notable that the problem was not at
the time widely recognised, as demonstrated by the difficulty in finding a
solution. As to how potentially ‘serious’ this issue is, this must be left to
speculation, but given the widespread use of radio buttons for online
surveys, and other online tools, it is possible that a proportion of that

which is labelled ‘missing data’ might well result from this seemingly

minor usability issue.

These two case studies (Chapters 3 and 4) have been presented as an
initial test of the ability of the conceptual model (i.e. the first aim of the
i*hD) to accommodate different kinds of related research findings,

following these two studies, a third study (Chapter 5) will now look at

factors influencing the likelihood of purchase consideration for
sustainable housing’. This will be done by combining many of the issues
discussed in the two previous case studies, by focussing on the

sustainability aspects dealt with in these studies.
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5 A Study of House Purchase Behaviour

5.1 Introduction

This chapter will examine the relationship between the external
appearance of housing and representations of sustainability. The case
study presented in chapter 3 looked at the psychological aspects of a
particular ‘sustainable technology’, and the case study presented in
chapter 4 looked at the effect of building materials on environmental
perception. The case study presented in this chapter will build on the
findings of the two previous case studies, by again looking at the
perception of external cladding materials, and how these perceptions
relate to both representations of sustainability and behavioural intention
regarding house purchases. The study will also examine the impact of
Providing information indicating the sustainability of a house, and how
this interacts with symbolic indicators such as timber cladding (as
discussed in chapter 4). The findings of this study are then presented
and discussed in the context of the conceptual model outlined in section

2.4.7. Figure 50 highlights the components of the conceptual model that

are particularly focussed on in this case study.
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Aspects of the Person

Building design and Personal Agency (Individual
construction action impacting on the
environment)

the environment

Proxy Agency (Action of other
individuals or groups on behalf of
the person in order to impact on
the environment)

Collective Agency (Emergent
group-level properties impacting
on the environment via social,
cultural or institutional changes)

p|9ure 50 - Conceptual model with Case Study 3 foci highlighted

187



5.2 House Purchase Behaviour

Economics (particularly rational choice economics) has a prominent place
in many of the other social sciences, and this is reflected in the textbooks
of disciplines such as geography, social anthropology, politics,
demography and sociology (Guerin, 2003). This is hardly surprising given
the status that individual choice and preferences are given in western

society today. As Brannen and Nilson (2005) put it:

The dominant public discourses in the western world,
particularly in its emphasis on markets and the consumer,
supports and celebrates individualisation and individual

choice.” (p.426)

A similar point of view is expressed by Jackson (2005) when he states
that:

The concept of individual choice, the right of the individual,
and the supremacy of individual preference occupy a

central role both in the structure of market economies and in

the culture of western society.” (p.38)

When one turns to psychology, however, the place of economics in the
study of everyday human behaviour is remarkably scant, apart from
certain specialist areas such as experimental research into individual
decision making. Guerin (2003), in his discussion of the seeming lack of
economic thinking in psychology, criticises not psychology itself, but
some of the extrapolations that are often made from psychological
research. This is similar to the argument made by Moscovici (2001)
“hose Social Representations theory is, in many ways, a response to the
argument that psychology does not adequately embrace its social
c’ntext, but is too often inward-looking and arguably simplistic when it

c’mes to the large-scale dynamics of the person-in-environment as

exPerienced in the everyday.
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The study of house purchase behaviour provides an interesting and
informative insight into the various attitudes, values and motivators that
guide both personal economic transactions, and people-environment
transactions more generally. Given that the residential setting represents
the largest financial and personal investment for most people (Freeman,
1993), it is hardly surprising that people generally care a great deal about
the housing product, and that much research has been done looking at
the financial aspects of house-purchase. As Thomas (1996) puts it: “For
many individuals in the UK, buying a house is the largest financial risk
they will ever take" (p.38). What is more surprising, however, is the
general lack of direct involvement of final occupants in the ‘product
design’ phase77 of housing for sale. Although speculative developers
clearly do carry out their own market research, most of this is generally
considered commercially sensitive, and so in the absence of major
changes in the housing product, developers might be accused of
perpetuating the view that the public ‘know what they like and like what
they know’. The house building industry is well known for being fairly
conservative (Ball, 1996), and as such will most likely tend towards

retroactive product changes as a response to perceived ‘market

transformations’.

Whilst there has been a shift in emphasis within the field of economics
from the concentration on production towards a focus on consumer
behaviour, this should not, as Guerin (2003) puts it “...blind us to the fact
that production still goes on" (p.704). In the case of house purchase
behaviour, in order for a consumer to decide whether or not to purchase a
Particular house, there needs to be a range of houses being produced
ar>d made available for purchase. It has been said that many
Professionals (e.g. architects) involved in the production of the built
environment see the public as *“visually uneducated, conservative,
knowing what they like and liking only what they know” (see Uzzell and

J°nes, 2000, p.331), and that attempts to involve the public in design

, M .
" w5 interestin to note that end-users often get more i’ecogmtlo.r_.‘ m"'Otr?se «ayrﬁs,s fé&gr.nmermal product
~elopment/ design, such as the development of computer applications (Kyng,
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decisions necessarily lead to pastiche. Uzzell (2001), in discussing

aesthetic judgements about buildings, makes the point that

“...Maybe we are not all experts or informed in an academic
sense, but most people are not totally blind to stylistic

issues” (p.282).
He then goes on to say...

“It may well be that we do not all agree about the nature of
beauty, but the starting point surely is a discussion amongst
all consumers as well as producers of our physical
environment about our perceptions, preferences and

priorities” (p.283)

Although there are clearly differences in the dynamics of the markets for
new housing and second-hand housing, at some level it seems
reasonable to assume that prior to any given house being purchased, it
was produced, and part of that production process involved a judgement
concerning what that particular house should look like (i.e. an aesthetic
judgement made on behalf of the final occupant). The realisation of this
aesthetic judgement in material form (the house) is then reacted-to at the
Point a house-purchase decision is made, assuming of course that the
external appearance of houses is important to people (c.f. Nasar, 2000;

Herzog and Sheir, 2000; Sadalla and Sheets, 1993).

Although the economics of housing market dynamics are notoriously hard
to predict (Thomas, 1996), there are some fairly general things that might

be said of the market for new housing in the context of people-

environment transactions.

firstly, as noted above, the nature of the ‘product’ (i.e. mass housing built
speculative developers) is largely determined by consumer

References which are assumed to be revealed through market
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behaviour. In this way, housing consumers are seen simply as utility-
maximising individuals, fitting a particular market-segment at a given
time. There are clearly other determinants of house form apart from
market dynamics - these include building regulations and other statutory
obligations, local planning frameworks, including interpretations of

‘vernacular’, and technical constraints specific to a particular site.

Secondly, the nature of speculative house-building tends towards
pursuing the lowest-risk option. In reality, this inevitably means building
what has been built before if it was seen to sell well. Whilst there are
many housebuilders that would like to build so-called ‘sustainable
houses’'78 most are unwilling to do so unless there is an established
‘market segment’, on whom they could rely to purchase these houses if
built. Recent studies have shown however, that although there is thought
to be an emerging ‘market segment’, and hence consumer demand for
sustainable housing79, little response has yet come from private sector
housebuilders (Lovell, 2005). This will be explored further in section

5.24.2.

5.2.1 The meaning of sustainable housing (revisited)

Housing research has a tendency to see relations between humans and
housing as being one-way and non-interactive (Lovell, 2005). A common
approach to low energy housing for example is to promote passive
acceptance, whereby people do not need to even be aware of the
anvironmental benefits of a particular house. Sustainable housing was
once the preserve of deep-green value advocates, but has recently been
re-framed’ as a potential solution to a wide range of policy problems such
as climate change (Lovell, 2004). Hence, it is not really surprising tha

the terms ‘low energy housing' and ‘sustainable housing are often used

BPersonal communication from members of the Aberdeenshire Design Forum, which in

ousebuilders in the region. " . enerav housing’
This particular piece of research was specifically concerned wit
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as if they were synonymous8). However, as noted in section 2.3,
although energy issues are clearly an important defining aspect of
sustainable housing, there are other aspects that also need to be
considered if the holistic nature of sustainability is to be truly

acknowledged.

For example, the materials presented in the two case studies described
previously (Chapters 3 and 4) discuss the importance of both water and
cladding materials as they relate to housing. Although there are energy
implications related to the treatment of water, or the production of
construction materials, focussing solely on technical energy issues might
miss some of the important social aspects (Lovell, 2004) considered to be

important for genuinely ‘sustainable’ housing.

This need to understand the links between the various facets of
sustainability is especially important when considering the potential
purchaser of that housing, as without this knowledge, it is unlikely that
mass housebuilders will take the risks involved in building such houses,

as they will quite simply not have an adequate understanding of their

market.

5.2.2 Integrating environmental preferences within the theory

of planned behaviour

The conceptual model proposed in Chapter 2 (Figure 19) essentially
synthesises a theory of environmental preferences (e.g. Nasar, 1994,
Sugiyama, 2001) with the theory of planned behaviour (Ajzen, 1991).
importantly, the conceptual model proposed sees environmental
Preference and ‘personal context’ as antecedent to the definition of the
behavioural context (i.e. what am | being asked to do? with what? and in
What social context). Although Ajzen (1991, p.200) did note the
Possibility of distinguishing between affective and evaluative responses to

a behaviour, as part of the attitude component of the theory of planned

Personal communication from members of the Aberdeenshire Design Forum, which includes se

°esebuilders in the region.
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behaviour, it is assumed that the behaviour in question has been defined
before a response is made. This only allows for the consideration of
attitudes corresponding directly to the intended behavioural outcome, as
opposed to the flow of seemingly unrelated perceptual and attitudinal
responses. Such ‘unrelated’ responses, while not directly related to the
intended behaviour, nevertheless clearly have an impact on attitude

formation once the behaviour is defined.

However, before it is possible to have a response to a defined behaviour,
it is argued that the object of that attitude needs first to be defined or
processed8l - not only as part of the behavioural context, but as the
perceptual antecedents of the behavioural context. Thus, an aesthetic
response (i.e. the result of affective, cognitive and connotative
components of environmental preference) is considered to occur prior to
any behavioural decision being made or even considered (as evidenced
by aesthetic responses to colour for example). This allows for the
possibility that people might quite rationally behave in ways that might
seem counter to those predicted, by including environmental preference
as a particular form of attitude. For example, someone might choose to
purchase a house that they do not see as particularly pleasant in
aesthetic terms, but consider other functional attributes (such as location)
as being more influential in determining their behavioural decision. As
Lee (1973) notes: “The relationship between environmental preferences,
attitudes and behaviour is not a simple one" (p.121). In terms of the
affective component of environmental preference for example, there is
evidence that, counter to the strictly cognitive view (which views affect as
arising from cognitive processes), feelings (affect) often precede thought,
end these feelings then, in turn, are incorporated with cognitive processes

produce a post-cognition affective state (Ulrich, 1983). Indeed, the

obviousi r[owin9 down tbe'r selection to a manageable few. Although in this case the behavioural context has

°Pposed t ~  defined before this selection is made, it is nevertheless defined in a rather general way, as

behavio,, ° specific way stipulated in the theory of planned behaviour. As it is necessary for both the

detailed JK308 *h6 a,ll,ude'’bject to be defined to satisfy the assumptions of the theory, in effect, the selection

(-e. thp 5 ove's seen no*as Pad of the decision to buy a particular house, but as a separate decision entirely
ecision to select or not select a house for future consideration).
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models of both Nasar (1994) and Sugiyama (2001) models acknowledge

this distinction.

5.2.3 The issue of agency

A person’s belief about the relationship between the self and the socio-
cultural environment is considered to be an important part of the
conceptual model presented in Chapter 2 (Figure 19). Effectively, agentic
beliefs are seen to be on a spectrum from personal to collective (with
'social' being somewhere between the two). Indeed, research has shown
that in general, "members of independent and interdependent cultures
vary, first in their perceptions of the way the individual relates to others in
their social environment and, second, in theirjudgements of whether it is
the individual or the group that plays the role of the doer or the recipient
of actions" (Hernandez and lyengar, 2001, p.274). In order for cultural
determinations of agentic functioning to operate effectively, it is clearly
necessary for members of a particular culture or sub-culture to have a
shared representation of the way in which individuals and ‘the collective

other’ make things happen in that particular culture.

In a sense, the idea that the dominant social paradigm might embrace
sustainability principles and become something resembling a new
onvironmental paradigm’ (Dunlap and Van Liere, 1978) has far-reaching
ernpiications in terms of the extent to which ‘culture’ would need to change
(or evolve) to accommodate it. If (as discussed above) it is important for
Members of a particular culture to have a shared perception of human
agency in order to get things done, then a paradigmatic shift away from
e9oistic values towards either socio-altruistic or so called bio-spheric
values is likely to also require individuals to become more collectively
a9entic (Hernandez and lyengar, 2001) than is currently the case in

cultures stressing the construct of individualism over collectivism

(Triandis, 1995).
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If indeed individuals in western society were to become more collectively
agentic&, then it is likely that those professions and institutions charged
with reflecting the values of a given society (of which architecture surely
is an example) would also need to function in a more collectively oriented

manner.

Whilst this might seem unlikely in present day western society, it is
nevertheless arguable that the manner in which institutions function and
communicate with members of the wider society is both an indication of
the institution itself and also a reflection of the very society in which it is
embedded. In this sense, the dynamics of the housing industry might be

seen as a reflection of the society within which this industry operates.

However, this suggests something of a one-way passage, whereas in
reality society does not only influence institutions and the various
agencies necessary for society to meet its needs. Society is also
influenced by these institutions, so the interaction is in both directions.
Factoring the individual into such fairly simplistic arguments creates
something of an academic conundrum however, as noted by Moscovici
(1996). Indeed, it has even been said by some academics that any
phenomenon that is explained by individual psychological causes must by
definition be false (Moscovici, 1996). As Moscovici (1996) notes
however, such accusations miss an important point - namely that
individuals within any society are not merely passive recipients of that
society’s values, they are also fundamental in deliberating and shaping

those values that experience throws into question in an everyday sense.

So, an individual house-purchase transaction therefore needs to be seen
within the societal context within which it occurs. The conceptual model
Presented in chapter 2 sees the environment (e.g. a new house, or a

tandscape), the individual (e.g. a housebuyer), and the socio-cultural

This is arguably measurable at the level of the individual, insofar as it refers to a belief about collect
tunctioning
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context (e.g. the house-building industry) as being related in a pattern of

triadic reciprocality (cf. Bandura, 1986).

5.2.4 Housing preferences, planned behaviour and culture

5.2.4.1 Stated and revealed preferences

Over the last four decades, the broad area of environmental economics
has developed two main types of techniques for assessing individual
valuations of non-market goods (Garrod and Willis, 1999). In summary,
these are: Stated Preference (SP) techniques and Revealed Preference
(RP) techniques. Although these techniques are not discussed in depth
within this thesis, they are mentioned here because many of the
techniques used within psychology have close parallels within the field of
environmental economics in terms of the actual data collection methods
utiised. Revealed preference techniques gather data about the use-
value of particular goods by looking at attributes of chosen goods in an
attempt to ascertain the ‘use-value’ of that particular good (see Garrod
and Willis, 1999). Such techniques (e.g. hedonic pricing) have been used
*n the analysis of housing preferences (Leishman et al, 2004). Stated
preference techniques, on the other hand, look at people s evaluative
responses to particular attributes or goods by simply asking them self-
report questions about the thing-in-question. A good example of such
techniques being used in the examination of environmental preferences
can be seen in Davies (2004). Indeed, many of the differences between
Psychology and environmental economics often appear to be found

mainly in the selection of statistical tools used when interpreting the data.

5.2.4.2 The market determination of house form

As noted in section 5.1, the nature of the ‘product (i.e. mass housing b
by speculative developers) is largely determined by consumer

Preferences which are assumed to be revealed through mar e

behaviour. As Asquith (2006) puts it:
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“Housing design in much of North America and Western
Europe is, at the very least, predominantly in the hands of
developers, with design being based at worst on the
financial bottom line and at best on outdated ideas of what

the consumer wants a home to provide” (p. 128)

Notwithstanding the various criticisms of developer-led architecture, it is
important to note that developers are working within a business model
that treats the production and consumption of housing as very separate
domains. Whilst it is arguable, indeed desirable to suggest, that working
in partnership (developers and communities) creates a ‘unity of purpose’
necessary for the form of developer-led housing to truly “reflect the needs
of the communities that will ultimately dwell in these houses" (Asquith,
2006, p.143), the entrenched conservatism within the housing industry

(Ball, 1996) makes such dramatic change unlikely in the near future.

So, using the language of economics, one might say that speculative
developers (by their use of ‘market knowledge’) are relying on the use of
some kind of revealed preference techniques to find out about customer
preferences. As Davies (2004) notes, however, such techniques fail to
capture the ‘non-use’ values associated with environmental resources.
Speculative developers are also likely to use a variety of market research
techniques (possibly including stated preference techniques) in their
determination of the future requirements of housing ‘consumers. As
boted in section 5.2.4.1 however, whilst stated preference techniques can
ar9uably capture more of the ‘non-use’ values than revealed preference
techniques, it is unlikely that most standard market research will go into
such depth, given that the priority information is more likely to be driven
by the potential of certain attributes to contribute to increased sales, than

aryyinterest in concerns about for example ‘existence value .

~his brief discussion shows that the approaches utilised within economics

are used in the determination of house forms, and therefore are factors

197



that need to be taken into consideration by environmental psychologists

discussing social-psychological influences on the built environment.
5.2.4.3 The material culture ofsustainability

5.2.4.3.1 The external appearance of houses - materials

The results of the study presented in chapter 4 confirmed the hypothesis
that the material used as cladding for house facades will significantly
influence people’s attitudes and preferences towards particular houses.
Moreover, it is clear from the results that durable materials such as brick
are generally more associated with the idea of ‘tradition’, than less
durable materials such as timber. Given that the external facade of a
house is the aspect most visibly apparent about the form of the house,
then it is important to examine what, if any meanings are associated
symbolically with any particular material or form. If for example, the
appearance of brick is associated with tradition (as shown in chapter 4),
does this mean that developers, in their use of structurally redundant
‘brick skins’ are simply reflecting these associations and meanings? This
seems unlikely unless housing consumers’ understandings of tradition
are completely divorced from the local vernacular. In many cases, it is
down to planning authorities to act as guardians of the local vernacular,
but this is often done in a manner that in reality is unsympathetic to the
true essence of what is important in a given locality. The fact that
planners are often not educated in architectural issues (in the widest
sense) is argued to lead planners to emphasise the obvious, most visible
aspects of a design (Uzzell and Jones, 2000), rather than focussing on
the ability of any given design to 'learn from the vernacular (i.e. the local

quality) and interpret this in ways appropriate to communities today.

Representing ‘tradition’ in house design is clearly problematic insofar as a
consensual view of ‘good design’ is somewhat hard to find (Uzzell and
dones, 2000). Therefore, one could ask how architects or developers

Tight go about representing something as complex as sustainability?
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5.2.4.3.2 Other material facets

Previous research has shown that people tend to prefer ‘natural’ features
of the environment over ‘built’ features (Ulrich, 1983; Wohlwill, 1976;
Kaplan, 1983). One might expect then that seemingly ‘natural’ aspects of
a built environment such as water, vegetation, and the use of ‘natural’
materials should always be more preferred over so-called ‘modern’
aspects. Intuitively however, this seems too simplistic. Clearly there will
be cases where environments rich in ‘natural’ aspects might not be liked
due to other aesthetic reasons. Indeed, individual material aspects are
only one part of any overall design. The symbolic content of built-
environment design must also be taken into account. Lang (1988)
describes architectural symbolism as “one of a set of nonverbal
mechanisms that people use to communicate messages about
themselves, their backgrounds, social statuses, and world views to
others” (p. 15). It might be the case that the presence of certain features
or aspects have, over time, come to symbolise the abstract notion of
sustainability (Sugiyama, 2001 j2002). Examples might include turf roofs,
reed beds, windmills (symbolic of energy), or timber cladding. The point
here is not whether these aspects actually contribute to the overall
sustainability’ of any particular environment, but whether or not they are
seen to ‘represent’ sustainability in some way. In other words, does the
Physical manifestation of a ‘sustainable house’ fit with people’s
internalised knowledge structure or ‘schema’ of what that kind of house

should be?

5.2.5 Connotative meanings

As discussed in section 4.1.1, it has been shown that the materials from
which houses are constructed convey more meaning to people than
simply the physical properties of the materials. Previous studies have
argued that building materials employed on exterior facades have a
Unction in defining the social identity of home-owners (Sadalla and
Sheets, 1993), as well as having functional utility in themselves. Indeed,
Sadalla and Sheets (1993) showed that people who were able to infer the

Personality attributes associated with home-owners are able to infer
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personality types based on the materials used in the construction of
houses. Nasar (1989) also found that people were able to infer
friendliness’ of house owners from pictures of house style exteriors.
Whether or not these judgements are accurate or not is a question that
still remains to be answered (Wilson and Mackenzie, 2000), although so
far most research studies on this topic have been restricted to interiors

(Sadalla et al., 1987; Wilson and Mackenzie, 2000).

5.2.6 Aims of study

The main aim of the study reported here is to examine both the
antecedents to behavioural intentions concerning the purchase of
sustainable-housing and also the extent to which housing preferences are
determined by representations of sustainability. This will be examined in
relation to the conceptual model outlined in Chapter 2 (Figure 19). As
well as testing the applicability of the theory of planned behaviour for the
study of sustainable housing preferences, the study also intends to test
the assumption implied in chapter 4 - namely that the material timber is in
some way representative of the ‘sustainability’ concept in the popular

imagination.
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5.3 Methodological Development

5.3.1 Method Selection

The research took the form of a quasi-experimental study, consisting of a
self-completion  questionnaire, administered over the internet.
Methodologically, this study effectively embedded a theory of planned
behaviour (TPB) questionnaire (Ajzen, 1991) into a quasi-experimental
study with four experimental conditions. Given that the ‘individual’
component of the conceptual model is built around the theory of planned
behaviour, it was decided that the present study should follow the
methodological approach taken by the majority of previous research in
this area. As such, a theory of planned behaviour (TPB) questionnaire
was constructed using the guidelines provided by Francis et al. (2004)
(this is discussed in section 5.3.2), and extended to include most of the
other variables within the conceptual model outlined in chapter 2 (Figure
19).

It was decided that a quasi-experimental study (See Fife-Schaw, 1995)
Would be the best way to test the extent to which cladding materials
moderate the influence of the standard TPB variables on behavioural
intention. The alternative strategy would have been to only present a
single cladding material, and ask participants about this explicitly, but it
was considered that the hypothesised association between timber and
sustainability might not be easily accessible and therefore verbalised (or
written) by most participants. This decision not to ask about cladding
material meant that a between-subjects design had to be used. Full

details of the experimental design are provided in section 5.4.2.2.

In addition to the TPB components of the conceptual model, it was
decided (see section 5.3.5) that semantic differentials be used to
measure connotative meanings, as this is consistent with the
measurements used by Sadalla and Sheets (1993). Whilst it is

acknowledged that care needs to be taken over the use of semantic
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differentials, due to the potential for response bias, it was thought to be
appropriate in this case, as the construction and testing of the bipolar

adjectives had previously been validated by Sadalla and Sheets (1993).

It was decided that this study be administered as an online survey, given
the advantages previously described in section 4.3.3. In summary, there
are various benefits from running surveys like this over the internet (see

section 4.3.3. for more details). These include:

- Cost and time savings.
- The ability to randomise surveys
- The ability to capture all data direct to a database, thereby

reducing the risk of data-transcription errors.
- The ability to change the survey at short notice, if any errors are

noticed.

The final survey can be seen in Appendix 5.
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5.3.2 Generating the elements of the Theory of Planned
Behaviour component

The three main elements of the theory of planned behaviour antecedent
to behavioural intention (attitude, subjective norm, and perceived
behavioural control) were generated by way of a short elicitation study
constructed as recommended by Frances et al. (2004). This

guestionnaire described the behaviour under investigation as follows:

Behaviour: Imagine you are in the process of looking for a new

house and are considering buying a ‘Sustainable House’

Nine questions were asked in this elicitation study in order to ensure that
the questions in the main survey were relevant to the behaviour in
guestion, and were determined through pre-study, rather than assumed
by the research. Responses to this short questionnaire were obtained
from a convenience sample of 20 respondents. This is consistent with
Ajzen’s (1991) suggestion that TPB surveys are constructed using a

comparator population&

The following list shows the questions asked in the study (content
analysis of responses presented as a summary table below each
guestion). The items mentioned by four or more people (i.e. 20% of
respondents in the elicitation study) were taken forward into the main
guestionnaire are denoted by the corresponding code in the right hand

column.

beginning of their degree course. Although this sample mig . Umne whjch had passed in their

of the built environment, it was considered acceptable due o the “uilt environment as most non-
Pfofessional training. Thus, it was assumed that these students s

architects do.
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1) In what way is a ‘sustainable house’ different from a ‘conventional
house™?

Energy Efficiency

Environmentally Friendly Materials
Last a lifetime

Solar Panels

Design

Philosophy

Passive Solar Design

more 'environmentally friendly’
built from wood

2) What do you believe are the advantages of you purchasing a
‘sustainable house’?

Last a long time A2
Lower Energy/Heating costs A4
Cheap in the long run

Protect Nature

Better insulated house

Doing something positive for the Al
environment

Feel good about myself (doing my bit)

3) What do you believe are the disadvantages of you purchasing a
‘sustainable house’?

More expensive in the short term
Operating efficiency may vary
might not ‘work’ in bad weather.
lack of backup heating

might not conform to building
regulations

consistancy of energy supply

Might be complicated to operate A3
efficiently

4) Is there anything else you associate with your own views about

you purchasing a ‘sustainable house’?

Convincing other people

5) Are there any individuals or groups who would approve of your

decision to purchase a 'sustainable house’?

Government SN4
Sustainable Housing Groups
Greenpeace

SN1

Environmental Groups
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6) Are there any individuals or groups who would disapprove of your
decision to purchase a ‘sustainable house’?

Large Housing Developers SN2
Electricity/Energy Providers SN3
Housing Contractors

Architects who may feel restricted over
design issues

7) Is there anything else you associate with other people’s views
about you purchasing a ‘sustainable house’?

People might not like the look of it
being seen as 'energy conscious'
people might think | am obsessed with
'saving the earth' and take a
stereotypical view of me.

8) What factors or circumstances would enable you to purchase a
‘sustainable house’?

More sustainable housing
developments over the uk
increased advertising
Research

If the price was lower than a
conventional house

more information

Location

having loads of money

if there were many currently for sale PBC3
If government made it law

If 1built my own house

9) What factors or circumstances would make it difficult for you to
purchase a 'sustainable house’?

Very few sustainable developments
Individual Architects Required

Most housebuilders only make
conventional houses

Decision about heating system
Costs more than average PBC1
Few available in this area PBC2
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5.3.3 Results and final elements selected for further use

As can be seen from the content analysed results presented in section
5.3.1, many of the issues previously discussed did indeed emerge when
people were asked to consider the behaviour ‘purchase of a sustainable
house’. For example, issues of durability, maintenance, aesthetics, and
availability (or otherwise) were all mentioned, suggesting that, at least for
the sample selected here, these issues were salient without requiring any
necessary prompting. Following the content analyses described
aboved the three components of the theory of planned behaviour were
operationalised consistent with the theory described in section 2.4.4. As
such, this component of the study assumed an expectancy-value
approach to the formation of attitudes, subjective norms and perceived
behavioural control (Ajzen, 1991). Therefore, attitudes (Ady) were seen
to develop reasonably from the beliefs& (b,) people hold about the object
of the attitude (in this case the ‘purchase of a sustainable house’). The
way in which each belief influences an attitude is determined by a
person’s evaluation (e,) of that belief (i.e. strength and direction). Put in

equation form, the following is assumed:

ALKlLhg,

Each individual measure of Attitude is measured as follows:

A=tb heu

=

So, the combined measure of Attitude was:

A =A\+A2 +A3+A4

ook

6n|'?|ronm,l°? t0 T 6 ShOrt ~ues,ionnaire’ 3 small survey was also carried out asking a selection of built-

resPons 6n PrO ess'onals ,he Question 'what do you take the term sustainable housing to mean?’ - fourteen
n°fable d"fWere returnedi and tbe results were very similar to the results of the questionnaire survey. The only
houcin« ' er@nce was ihat the planners who responded tended to also mention more contextual aspects of

oA SdmedSital ettt BRYeY MBaLFEE B dfisthtée components would be related to the theoretical

betwepCh6 9 at,itude*ifi! had been directly measured, given that research has shown strong correlations
based n measurement ar|d indirect belief-based measures (e.g. Cheung et al., 1999). If the belief-

Sufficient U316 °f *he lheory (Alzen' 1991) is correct, then it was assumed that such measures would be
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The attitudes to be measured in the main survey can be seen in Table 15.

Question Question

Number
Al bi 14 If 1 bought this house, | feel that | would be doing something
positive for the environment
ei 9 In general, doing something positive for the environment is
desirable
A2 b2 15 If I bought this house, | think it would last a long time
e2 8 In general, houses should be built to last a long time
A3 b3 16 If I bought this House, it might be complicated to operate
efficiently
es 19 Houses should be easy to operate efficiently
A4 ba 23 If I buy this house, my energy bills will probably be lower
e4 29 In general, lowering energy bills is desirable

Table 15 - Attitudes to be measured in the main survey

As noted in section 2A.4.2, people are assumed to have normative
beliefs (n,) (i.e. beliefs about what others will think) about a particular
behaviour (in this case the ‘purchase of a sustainable house ), especially
concerning the likelihood of approval or disapproval. For each of these
normative beliefs, a person will have a correspondent motivation to
comply (m/) or otherwise with that particular salient referents belief (Ajzen,

1991). Put in equation form, the following is therefore assumed:

S X« nm

Each individual measure of Subjective Norm is measured as follows.

SNX : =1tn

:Z:

So, the combined measure of Attitude was:

SN =SN\+ SN2+ SN3+ SN4
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The subjective norms to be measured in the main survey can be seen in

Table 16.
SNi  nij
mi
sn2 n2
m2
SN3 ns3
m3
sn4 N4
m4

Number

22

27

26

28

30

20

32

17

Question Question

If 1 bought this house, environmental groups would approve
of my decision

What environmental groups think is important to me in
deciding what sort of house to buy

I think most housing developers would disapprove of my
decision to buy this house

What housing developers think is important to me in deciding
what sort of houses to buy

Energy providers would probably disapprove of my decision
to buy this house

What energy providers think is important to me in deciding
what sort of house to buy

If 1 bought this house, the government would approve of my
decision

What the government thinks is important to me in deciding

what sort of house to buy

Table 16 « Subjective Norms to be measured in the main survey

Similarly, as noted in section 2 4 4 .3, it is one thing to have an intention to

carry out a behaviour, and another to actually be able to carry out that

behaviour in reality. However, even assuming that it is actually possible

to carry out a particular behaviour, it is also vital that the individuals

believe that they have sufficient volitional control to carry out that

behaviour. Thus, it may be physically possible for a person to carry out a

Particular behaviour, but they may not feel they have sufficient resources

or opportunities to carry it out to their best ability (Ajzen, )

Perceived Behavioural Control (PBC) is seen to result from both con

beliefs (c;) and the corresponding power of those beliefs (p,).



PBC*Icipi

Each individual measure of PBC is measured as follows:

PBCr 7_:1c:hph

So, the combined measure of PBC was:
PBC - B8] +B2-+H833

The perceived behavioural control items to be measured in the main

survey can be seen in Table 17.

Question Question

Number
PBC-i ¢ 24 This house probably costs more than an average house
Pi 10 If  wanted to buy this house, | think the price might be too
high for me
pbc2 c¢2 7 There are very few houses like this available to buy in my
area
P> 21 If there were very few houses like this in my area, | would
be much less likely to purchase one
pbc3 c3 25 Many housing developers currently sell houses like this
P3 31 If I wanted to buy this house, it would be easy as there are

many housing developers selling houses like this

Table 17 - Perceived Behavioural Control items to be measured in the main survey

In addition to the components of the theory of planned behaviour, the
aesthetic response (i.e. the result of affective, cognitive and connotative
components of environmental preference) was also measured using the

same questions as used in chapter 4. These are shown in Table 18.
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Question Question

Number
1 This house has a pleasant appearance
2 The house described here is very similar to the house that | currently live
in
3 [ find this house uninteresting
4 The house looks boring
5 I would say the house style is traditional
6 In terms of the appearance of this house, the materials complement each

other well

Table 18 - Items used to measure Environmental Preference

5.3.4 Setting the scene

The case study presented in chapter 4 showed that cladding has an
effect on preference, and illustrated this with empirical data. However,
whilst that study demonstrated a great deal about the complex
relationship between the external appearance of housing, and
environmental preferences, the idea that the material timber might in
some way symbolise ‘sustainability’ in some cases was not explored to
any great extent. Therefore the study also aimed to test the assumption
implied in chapter 4 - namely that the material timber is in some way

representative of the ‘sustainability’ concept in the popular imagination.

5.3.4.1 Choice of houses

Based on the results of the case study presented in chapter 4, two
houses were chosen which were both ranked as the most preferred, and
also came out as most preferred using the quantitative measures when
compared with the other houses presented. Two houses that were often
ranked as the most preferred option across the whole case study were
house number 15 (one and a half storey house, roughcast facade, slate
r°of) and house number 19 (one and a half storey house, horizontal
timber fagade, slate roof. Table 19 shows the two chosen houses, along

w*th the associated measures of preference86.

Tishould be noted that House number 13 (one and a half storey house, brick facade, slateT °°f*j"'iap one
ave been an appropriate choice, based on these selection criteria, but the intention here w
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Question Mean S.D.

2) I would consider buying this 2.45 1.36
house8

3) This house has a pleasant 2.30 1.11
appearance

4) The house style is traditional 2.49 1.15
5) This house strikes me as 4.89 1.31

being unusual

6) This house looks boring 5.10 1.43
7) The colours of the materials 2.38 1.04
complement each other

8) This house looks like it will last 2.50 0.96

a long time

9) | find this house unappealing 5.27 1.40
10) Iwould say the house style is 3.72 1.54
‘'modern’

11) I think developers could 2.17 0.91

easily sell houses like this

Preference score® 17.39 6.00
2) I would consider buying this 3.40 1.85
house

3) This house has a pleasant 2.62 1.46
appearance

4) The house style is traditional 3.35 1.68
5) This house strikes me as 3.94 1.66

being unusual
6) This house looks boring 4.85 1.58

7) The colours ofthe materials 2.94 1.64

complement each other

8) This house looks like it will last 3.98 1.53
a long time
9) | find this house unappealing 4.74 1.82
10) I would say the house style is 4.05 1.52
'modern’
11) I think developers could 3.39 1.61
easily sell houses like this

22.39 7.95

Preference score

Table 19 - The houses used in this study, along with the associated measures of
Preference from chapter 4.

traditional' looking house (which house number 15 was considered to be), and a house that might include
APects thought to represent 'sustainability’ in some way. House number 19 was considered to fulfil this
objective to a greater degree than house number 13 for the purposes of this study.
N = Valid N (listwise) across all questions.
,» Scores go from 1 (strongly agree) to 7 (strongly disagree)
‘he mean of the preference scale is 28.25 (S.D = 9.34).
scores under 23, and ofthese only four houses were of the one-and-a-half-storey type.
3,15 17 and 19), house 15 was by far the most preferred, and house 19 was deemed to be the most
Appropriate for the purposes of this study, as horizontal timber cladding (Timber 2) was rated as more pleasant

Only seven of the 36 houses had preference
Ofthese houses

see Figure 40), and timber is the material hypothesised to symbolize ‘sustainability.
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5.3.4.2 Constructing the four scenarios

In order to balance the design of the experiment (see section 5.4.2.2),
four scenarios were created. As well as the cladding material being
varied, it was decided to vary the description given, so that the hypothesis
that timber somehow symbolises 'sustainability’ could be checked. As
such, two of the four scenarios did not describe the house as being
sustainable. Although this means that the behaviour does not absolutely
match that used in the elicitation survey, the behaviour is considered to
be sufficiently similar (more generally ‘considering buying a particular
house’, rather than specifically ‘buying a sustainable house’) to avoid any
undue concern. Of slightly more concern is that the attitudes measured
in this survey were constructed with a ‘sustainable house’ as the attitude
object, so many of the attitudes as measured may not in fact be attitudes
people hold about ‘conventional’ houses. Nevertheless, it was felt useful
to include the non-sustainable-description version of the timber clad
house to check whether or not an assumption of ‘sustainability’ is made,
in the absence of any other information being given. In essence, the
technically correct TPB survey consists of the two scenarios where the
house description is described as being ‘sustainable’, whereas the other

two scenarios provide a very useful comparison with the data from

chapter 4.

5.3.5 Measures of connotative meanings

In order to provide a contrast with the finding of Sadalla and Sheets
(1993), it was decided that personality attributes inferred from materials
Were examined. Those meanings in which came out in their (Sadalla and
Sheets, 1993) study as very significant (p<0.0005) in eliciting personality
stereotypes associated with particular building materials were measured

'n this study. As such, the following semantic differentials were used:

Warm Cold
Emotional Unemotional
Artistic Nonartistic
Individualist Conformist
Formal Informal
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Participants were given the following scenario, with a reminder of the

house (along with the two images presented previously):

Imagine that the house shown in the picture was bought by someone who
was transferred into this area by their employer, who provides housing for
all of their employees. When these houses were being constructed, the
developer offered each employee a variety of houses, and this employee
chose this house. They are now moving away from the area and are
trying to sell this house.

It is important to note that in this scenario, it was stressed that the person
was given a choice of house, and actively selected this one. This is
consistent with Sadalla and Sheets (1993) finding that personality
attributes associated with particular materials are only attributed to

homeowners if they are seen to have actively chosen that particular

material 0.

As noted previously, according to Festinger’'s (1954) well known theory of
social comparison, people use other people as a basis of comparison for
themselves, and tend to choose people similar to themselves as a basis
for such comparison. Indeed, in the context of housing, Sadalla and
Sheets (1993) demonstrated that, when asked to rate the personality
characteristics of the owners of various houses, people tended to prefer
those houses associated with personality characteristics similar to their
own. As such, the following item was added to the 5 semantic
differentials taken from Sadalla and Sheets (1993), in order to examine

this:
Similar to my personality - Not similar to my personality

Given that the only information that respondents know about the
hypothetical person described in the scenario is that they have purchased

the house, they do not know anything about the personality apart from

Technically speaking, participants did not select the material, but rather the house. However, given the
exPerimental design of this study, it was felt important not to draw attention to the cladding material, as this

Was one of the independent variables.
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what they might infer from the environmental attributes (and the

description of the house) they have been shown.
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5.4 Methodology

5.4.1 Sample

108 subjects took part in the study. The demographic characteristics of
the sample are presented in Table 20. As can be seen from the
demographic breakdown, there were a slightly lower number of males
(41.8%) than females (58.2%) participating in the study. There are
therefore slightly more females in the sample than the gender split in the
Scottish population (51.9% female9l). The median age category of the

total sample was 36-50.

The majority of the sample owned their own houses, either outright or
with a mortgage (Combined=90%). This is higher than the average for
Scotland (which is 63%%). Just less than half of all the respondents had
lived in their homes for over 5 years (Combined=43%), with only 14%
having moved within the last year. 71% of the sample lived in either
houses or bungalows (compared with 64% for the Scottish population )
and 26% lived in flatted accommodation (compared with 36% for the
Scottish population¥). A total of 75% (compared to 82% for the Scottish
population®%) of the sample lived in households comprising 3 or less
people. 76% of the sample had a university (includes undergraduate and
postgraduate) degree, which is substantially higher than the figure for the

Scottish population (19.5%%).

Taken from http://www.scrol.QQV.uk/
PTaken from http://www.scrol.gov.uk/
/| Taken from http://www.scrol.aov.uk/

Taken from http://www.scrol.aov.uk/

Taken from http://www scrol.aov.uk/
Taken from http://www.scrol.aov.uk/
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Socio-economic characteristics™

Gender

How long lived in present home

Age Band

How many people live in household

Tenure

Type of Property

Categories

Male
Female

< 1lyear
1-2 years
2-5 years
5-10 years
>10 years
Under 18
18-25
26-35
36-50
51-65
>65

o D W N R

>5

Owned outright
Owned with mortgage
Part owned

Rented

Other

Flat

House (Terraced)
House (Semi detached)
House (Detached)
Bungalow

Other

Total
Frequency
41
57
14
13
29
18
24
0

29
43
21

13
44
16
14
10

16
72

3

%
41.8
58.2
14.3
13.3
29.6
184
245

0.0
51
29.6
43.9
214
0.0
133
44.9
16.3
14.3
10.2
1.0
16.3
73.5
1.0
8.2
1.0
255
6.1
27.6
29.6
8.2
31

Table 20 - Socio-economic characteristics of the sample for the attitudes towards

house purchase study

Missing data are excluded from the results, and are not reported here.
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5.4.2 The Survey

5.4.2.7 Measures

All of the measures (e.g. Attitudes, Subjective Norms, and Perceived
Behavioural Control) documented in section 5.2 were included in the final
survey. In addition to these, three questions were added which briefly
assessed normative influences on behaviour, as discussed in section
2.4.3.

The questions asked were as follows:

Personal Norm In general 1try and live my life in a
way which is not harmful to the

(PN) environment

Awareness of Consequences The decisions we make in our lives
often have a large impact on the

(AC) environment

Ascription of Responsibility 1 believe we have a moral
responsibility to protect the

(AR) environment for the sake of future

generations

In Schwartz’'s (1977) theory, Personal Norms are made up of two
antecedent components: Awareness of Consequences and Ascription

°f Responsibility, the strength of which mediate the link between

personal norms and behaviour.

Demographic information was also collected in the questionnaire. A

summary of the demographic make up of the sample can be seen in

Table 20.
Consistent with the issues of agency presented in section 5.2.3, three

further questions were asked concerning beliefs about the socio-cultural

context in which the behaviour under study would occur. These were:
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Personal Agency 36 I think that in order to find my ideal home,
I would probably have to be involved in its
design

Social Agency 34 House builders tend to build houses that

will be most likely to sell easily

Collective Agency 35 If enough people bought ‘sustainable
houses’ then house builders would be

more likely to build them

Beliefs about socio-cultural context are thus seen as ranging from beliefs
about a fairly direct person-environment interaction (active involvement in
the design process) to beliefs about some form of collective power to
produce wider social changes (Bandura, 2001). It should be noted here
that it is individual agentic beliefs that are being measured rather than

any attempt to document the commonality of these beliefs that might

occur in reality.
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5.4.2.2 Experimental Design
The behavioural intention of interest was defined as being ‘considering

buying a particular house'. This was measured by two statements (One
worded in the positive, and one in the negative), as shown in Table 21.
The final score for behavioural intention was calculated in such a way that
a high score meant that a respondent would consider buying a particular

house to a greater extent, using the following equation:

£/ =[«/,+(8-S/2)

Scores measured ranges from 2 to 14, and are normally distributed

(N=108, mean=8.13, S.D. = 3.09).

Question Question

Number

Bit 33 When | come to buying my next house, | would consider

(+ve) buying this house, or a house very much like it.

bi2 18 When | buy my next house, | do not intend to buy a house

) like this.

Table 21 - Measures of behavioural intention used in the survey

A 2 X 2 factorial design was used to test the extent to which physical
environmental variables moderate the influence of antecedents to
behavioural intention (e.g. TPB variables). The effect of describing a
house as ‘sustainable’ or otherwise was also tested, by varying the
description of the house presented, so in the ‘conventional’ description,
ary mention of ‘sustainability’ was omitted. Therefore, the text in blue®B
Was only present in the ‘sustainable description’ conditions. After seeing
two images of the house (one from the front, and one from the side),

Participants were given the following information:

Note: The text was not in blue in the survey There was no added emphasis given to the manipulated

text.
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For the purposes of this survey, imagine you are in the process of looking for a new
house and are considering buying a detached house. The house shown above is
currently on the market. The house is described in the marketing materials in the
following paragraph. Please read this carefully and then press the ‘continue’ button

his house is. an extremely attracti four, bedroom house [V\lth ml’ysﬂambllly
Sm$ éﬁ The lounge with connecting dining room

provides ample space for entertalnlng or relaxmg with the family. There is a ground floor
bedroom which could easily be used as a study. Three generously sized bedrooms are
located upstairs, together with the family bathroom and en-suite to the main bedroom.

The number of the survey was recorded direct to an online database so
that the experimental condition each subject was assigned to was
recorded prior to the survey having been filled in. This allowed for the
observation of survey drop-out to take place, to see if any particular
survey was not being filled in more than others. The experimental

design can be seen in tabular format in Table 22.

A between subjects design was used, so participants only saw one of the

four experimental conditions, and were not aware of the other conditions

at the time of commencing the study10

Participants were randomly assigned to one of the four conditions (this
was automated, as the survey was delivered online), and the relevant
image (and associated description) was presented at the top of each

page of the survey, as a reminder of the attitude-object.

,00™his section (in blue) was omitted in the ‘conventional' description.
Participants who requested more information about the study were sent a summary of the expen

design, and the research questions by email

220



Survey 1 Survey 2

Cladding = Timber Cladding = Roughcast
‘Sustainable’ Description ‘Sustainable’ Description
Survey 3 Survey 4
Cladding = Timber Cladding = Roughcast
‘Conventional’ Description ‘Conventional’ Description

Table 22 - Experimental design used (Cladding X Description)

Internet Delivery

Consistent with the guidelines of Hewson (2003), participants were also
timed (by measuring start and end time) to detect any unusually short
response times. Information about participants computer connection
(e.g. browser typeldl, IP address, date and time of response) was also
gathered in order to detect multiple submissions. Participants were also
made aware that they could withdraw at any time. This was done by
including a link at the bottom of each page saying | would like to

withdraw from this study’. The final survey can be seen in Appendix 5.

10 89.9% of participants in this study were recorded as using a version of Microsoft Internet  p
remainder used either Safari (3.7%), Firefox (3.7%) or Netscape (2.7 /o).
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5.4.3 Procedure

The study was advertised by sending out emails to various mailing lists
asking for participation in the study. The study was sent out on a Friday
afternoon, as it was noticed in the study in chapter 4 that this time yielded
a higher response than other times in the week. Information necessary to
calculate a response rate was not possible to obtain, as it is necessary to
know not only how many people are on a particular mailing list, but how
many people actually read a particular message. Given that some people
automatically filter out non-urgent mail, such as that from mailing lists, it is
very hard to accurately calculate a response rate for samples selected in
this manner. Although the randomisation of the experimental condition
was done automatically, there were slightly fewer participants in one
particular condition, so at that point the randomisation was simply

switched off, and the lower response condition made to be the default

102
Uadd' °- ™ be noted lhat the lower resP°nse condition in this case was survey 4 (standard description,

ac ,j:9-rende/ )’ Examinalion °fthe raw data shows that partof the reason for the lower response rate here
Weil h ykis ems rom a s,'9htly higher respondent drop-out. Given the relatively small sample, the effect might
3 and KWn t0 chance\ but it is possible that the slightly higher drop-out rate is due to the mismatch (in survey
Wp.n between the attitude-object presented in the study and the attitude object from which the questions

were constructed.
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5.5 Results

5.5.1 Demographic and socioeconomic variables

The socioeconomic characteristics of the total sample can be seen in
Table 20. The only significant impact of demographic origin found was in
Survey 1 (timber cladding, sustainable description), where there was a
difference in behavioural intention (t (24) = -2.162, p < .05) between
males and females (mean difference = -2.07), with female respondents
showing a greater likelihood of purchase consideration than males for this

particular house.

5.5.2 Individual Item Statistics

Descriptive statistics were produced for each of the individual items within
the survey. Examinations of these descriptive statistics and frequency
distributions showed that apart from some questions being slightly
skewed (see section 5.5.3), the data from most of the rating scales
approximated a normal distribution. The full table of descriptive statistics

is included in Appendix 6.

5.5.3 Re-coding the TPB variables

Using the procedure outlined in section 5.3.3, the raw data was re-coded,
such that (in the example of attitudes), the beliefs and evaluations were
multiplied to create individual attitude scores, and then these individual
attitude scores were added together to form a composite score for further
analysis. Descriptive statistics for these scores were then analysed to
check for skewness and kurtosis. It was found that the inclusion of
attitude 3 (house might be complicated to operate) caused the overall
attitude score to be positively skewed. Z-scores for the measure of
skewness were first calculated using the following equation.
5-0
7 SE seness

These z-scores were then compared using the rule of thumb that for
small samples, “a value above 2.58 is considered significantly different
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from chance to be problematic” (Field, 2000, p.41). The results for this

analysis are shown in Table 23.

A[1,2,3,4] Skewness (S) =0.772 Mean = 23.04
SE skewness =0.233 S.D. =9.26
«+ ¢ skewness = 331 N = 108
A[l1,2,4] Skewness (S) =0.572 Mean = 14.44
SE skewness =0.233 S.D. =6.88
«® Zskewness =2.45 N = 108

Table 23 - Skewness analysis for attitude score with and without attitude 3

Similar analyses were carried out for all of the other component scores,
and none were found to be significantly skewed or kurtotic. Therefore,
the measures for attitudes (excluding measure 3), subjective norms,
perceived behavioural control and behavioural intention were taken to
sufficiently approximate a normal distribution for further analyses to

proceed.

5.5.4 Predicting behavioural intention using the TPB

The relationships between the recoded TPB variables discussed in
section 5.5.3 were examined by looking at the correlations between these
variables, and also by regressing the three hypothetical antecedents (with
cladding as a categorical predictor) onto the variable behavioural

intention for both the ‘standard description’ and the ‘sustainable

description’ versions of the survey.

5.5.4.1 Correlations

Examination of the correlations for the four separate surveys (see Table
24) showed that attitudes were significantly correlated with behavioural
intention in Survey one (timber cladding, description - sustainable),
Survey two (cladding = render, description = sustainable), and Survey
three (cladding = timber, description = standard). In the remaining survey

(cladding = render, description = standard), none of the individual belief
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based attitudes (i.e. b X e products) were significant predictors of
behavioural intention, therefore unsurprisingly the combined score was
not significant either. In the case of Survey two (cladding = render,
description = sustainable), subjective norms (SN) were found to be

significantly associated with behavioural intention, in addition to attitudes.

Table 24 - Correlations of TPB components for all four surveysl

"M Bold lines denote statistically significant associations (**p = 0.01, * p = 0.05)
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When the correlation matrix for the ‘standard description’ and the
'sustainable description’ version of the surveys was examined (i.e. not
taking into account the influence of cladding material), it became clear
that in the case of the ‘standard description’, neither attitudes (r = 0.278,
df = 48, p > 0.05), subjective norms (r = 0.281, df = 48 p > 0.05) or
perceived behavioural control (r = 0.098, df= 48, p > 0.05) were found to
be significantly associated with behavioural intention. On the other hand,
where the house was described as sustainable, there was a significant
association between behavioural intention and attitudes {r = 0.513, df =
60, p < 0.01), subjective norms (r = 0.311, df = 60, p < 0.05), and
perceived behavioural control (r = 0.279, df = 60, p < 0.05). These

relationships are shown graphically in Table 25.

Table 25 - Correlations for TPB components for combined surveys (split by
description)1

These results appear to suggest that the theory does not predict
behavioural intention in the case of the housing not being described as
sustainable. However, as can be seen in Table 24, in the case of Survey
three, where the description was ‘standard’, but the cladding material was
timber, attitudes were in fact significantly associated with behavioural

intention, possibly suggesting that the cladding material acts as a form of

™ Bold lines denote statistically significant associations (**p = 0.01, * P- 0.05)
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description of the attitude object in the absence of any other information

being provided.

What these results might show is that the theory of planned behaviour is
very sensitive to subtle changes in the definition of the attitude object.
Thus, it may be that if the attitude object does not match exactly the
attitude object used in the construction of the attitude measures, then the
theory fails to predict behavioural intention. Indeed, this demonstrates
how sensitive the theory is to measurement error, and as such, the focus
of most of the remaining analysis will be on Surveys 1 and 2 (where the
description was of a ‘sustainable house’, which exactly matches the

definition used in the survey construction).

5.5.4.2 A closer look at perceived behavioural control

Looking a little closer at the individual measures of perceived behavioural
control (PBC), it becomes clear that although there is not the
hypothesised link between PBC and behavioural intention, the individual
measures of PBC are influenced by both description and cladding. There
was a significant different response to the statement ‘there are very few
houses like this to buy in my area’, with the timber-clad house
unsurprisingly receiving lower scores (i.e. higher agreement) on this
measure (F (1,104) = 10.648, p < 0.01). There was also a significant
different response to the statement ‘many housing developers currently
sell houses like this’ with the timber clad house receiving higher scores
(i.e. lower agreement) on this measure (F (1,104) = 8.9930, p < 0.01). A
significant interaction was also noted for this statement, with the main
difference in response due to ‘description’ being for the render-clad
house. Whilst there was little difference in the response to this statement
to the two claddings for the house described as ‘sustainable , there was a

marked difference for the house described as ‘standard (F description X

cladding (1,104) =4.324, p < 0.05).
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5.5.4.3 Regressions

In order to ascertain the extent to which attitudes, perceived behavioural
control and subjective norms could be said to predict behavioural
intention, a multiple regression analysis was carried out with cladding
being entered into the regression equation as a categorical predictor. The
regression model for the surveys with a ‘standard’ (i.e. not sustainable)
description was checked, and the results confirm what was found in the
correlations discussed in section 5.5.4.1. None of the predictors in the
equation were found to be significant predictors of behavioural intention,
and in combination, the percentage of variance explained by the

regression equation was 11.0%, which was non-significant (see Table

26).

R 0.332

rR2 0.110

Adjusted R 2 0.027
F (4,43) 1.328 sig =0.275

Predictor p SEP Standardized p Sig
Attitude 0.085 0.073 .204 0.248
Subjective Norm  0.025 0.021 214 0.235
Perceived Behavioural Control -0.019 0.035 -.095 0.581

Cladding -0.324 0.902 -0.053 0.721

Table 26 - Multiple regression analysis with Behavioural Intention as the
dependent variable for the 'standard description’ surveys.

However, the result for the ‘sustainable description’ was that 31.8% of the
variance was significantly explained by the complete regression equation
(F (4,55) = 6.426, p < .001), with attitude being the most significant

predictor, and with subjective norms also contributing (approaching

significance at p = 0.06).
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R 0.564

R2 0.318

Adjusted R 2 0.269
F(4,55) 6.426  Sig =0.000

Predictor p SE/3 Standardized p Sig
Attitude 0.215 0.058 0.449 0.001
Subjective Norm  0.023 0.012 0.218 0.062
Perceived Behavioural Control  0.011 0.024 0.058 0.637
Cladding -0.182 0.699 -0.030 0.795

Table 27 - Multiple regression analysis with Behavioural Intention as the
dependent variable for the 'sustainable description' surveys.

What these results show is that in the ‘sustainable description’ versions of
the study, the three components of the theory of planned behaviour,
along with the variable ‘cladding’, were able to explain just over 31% of

the variance.

5.5.5 The influence of personal norms

Personal Norms were not found to be significantly associated with
behavioural intention for any of the four experimental conditions.
However, the hypothetical antecedents to PN (Awareness of
Consequences and Ascription of Responsibility) were generally found to
be significantly associated with PN, as shown in Table 28. Personal
Norms were also found to be significantly associated with Attitudes in all
four surveys, suggesting that the link between Personal Norms and
Behavioural Intention is mediated by Attitudes. Multiple regression
analysis for each survey confirmed that AR and AC can be treated as

significant predictors of PN in all cases. These results are summarised in

Table 29.
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Table 28 - Correlations of AR, AC and PN for all four surveys

783; F? = .613; F [2,26]=20.58; p <.001)
A UAT277=.443; F? = .197; F [2,28]=3.43; p <.05)
A WA37rA749; % = 561; p [2,19]=12.14; p <.001)
278; F [2,23]=4.44; p <.05)

Survey 4 {R=.528;

Table 29 - Multiple regression results for AC and AR with PN as dependent
Variable
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5.5.6 The place of aesthetic preference

In the results of the second case study (see in particular section 4.4.4),
most measures of aesthetic preference for the two houses used in this
study were found to be significant associated with behavioural intention.

However, in this study, the results were equivocal.

In the case of the houses with a sustainable description, none of the
environmental preference measures were significantly associated with
behavioural intention when timber cladding was used. However, when
the exterior was render, behavioural intention was found to be
significantly associated with ‘interestingness’ (r = -.406, p < .05) and

tradition (r = .462, p < .01)

In the case of the houses with a standard description, three of the
environmental preference variables were associated with behavioural
intention when timber cladding was used. These were: Pleasantness (r =
.610, p < .01); Interestingness (r = -.624, p < .01) and Boringness (r = -
455, p < .01). When the exterior was render, the only significant

association with behavioural intention was ‘materials complement each

other’ (r = .398, p < .05).

In a similar manner to the second case study (see section 4.4.2), it was
considered useful to have an overall measure of preference. As such, 5
of the items were combined into a scale (questions 1,3,4,5 and 6 in the
surveyl®). A reliability analysis on these items produced a Cronbach’s
alpha of 0.66 and was taken to be an acceptable measure of
preferenceldd Including this measure of preference as an additional
predictor in the multiple regression analyses yielded interesting results.
The effect of including preference within the regression model for the
sustainable description’ surveys was to increase the percentage of

variation explained by a further 3% (see Table 30), but preference did not

Iltems 3 and 4 were recoded as (8-score) as they were worded in the negative- . Alpha scores,
I. should however be noted that 0.66 Is on the low end to be
where scores below 0.7 are sometimes considered unacceptable. Howeve ,

the threshold of acceptability (e.g. Baars et al., 2005).
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come out to be a significant predictor. However, the effect of including
preference within the regression model for the ‘standard description’
surveys increased the percentage of variance explained by a further 22%,
as shown in Table 31. There were no significant differences in the overall
preference measure due to cladding material (t(106) = -0.778, p > 0.1),
which suggests that although the two materials are rated as similar in
terms of preference, the psychological processes which follow such
preference judgements may well depend to a large degree on the

information used to provide the behavioural context in question.

R o588

R2 0.346

Adjusted R2  0.285
F(5,54) 5713 sig =0.000

Predictor P Fp  standardized P Sig
Attitude  0.176 0.063 0.367 0.007
Subjective Norm  0.027 0.012 0.255 0.032
Perceived Behavioural Control  0.005 0.024 0.028 0.818
Cladding -0.260 0.693 -0.042 0.709
Preference  0.109 0.072 0.191 0.138

Table 30 - Multiple regression analysis with Behavioural Intention as the
dependent variable, including’'preference’as an IV for the sus aina e

description’ surveys.

R o573
R2 0.328
Adjusted R2  0.248
F (5,42) 4.100 Sig =0.004 Sig
Predictor P S = Standardized [9
Attitude 0.039 0.065 0.094 0.550
Subjective Norm 0.025 0.018 0.213 0.181
Perceived Behavioural Control  -0.018 0.031 -0.085 0.572
Cladding  -0.828 0.805 -0.136 0.310
Preference  0.293 0.079 0.486 0.001

Table 31 - Multiple regression analysis with Behavioural Intention as the
dependent variable, including 'preference' as an IV for the 'standard description

surveys.
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5.5.7 Connotative meanings and personality judgements

None of the measures of inferred personality were found to be
significantly associated with behavioural intention for the two ‘standard
description surveys, apart from question 42 (Similar to my personality - -
for both surveys 3 (r = 0.605, df =22, p >0.01) and 4 (r = 0.585, df = 26,
p > 0.01). Indeed, question 42 was also significantly associated with
behavioural intention for surveys 1 (r= 0.696, df= 29, p >0.01) and 2 (r =
0.584, df = 31, p > 0.01). This suggests that this is a particularly

Not similar to my personality), which showed a positive correlation

important part of the decision making process when it comes to house
purchase decisions (i.e. am | like the kind of people who live in houses

like this?).

Both question 39 (artistic) and question 40 (individualistic) were
significantly associated with behavioural intention for the two ‘sustainable’
description surveys (Survey 1 :r= 0.374, df= 29, p > 0.05, Survey 2. r =
0.440, df = 31, p > 0.05), suggesting that people associate ‘sustainability’

with these personality characteristics107.

In addition, for Survey 2 (sustainable description + cladding=/'"ende/'), two
further personality characteristics were found to be significantly
associated with behavioural intention. These were: warmth (r= 0.549, df

=31, p >0.01) and emotional (r = 0.480, df=3"\,p> 0.01).

The fact that more inferred personality characteristics are significantly
associated with behavioural intention for Survey 2 is interesting. Given
that subjective norms (see section 5.5.4.1) appear to be more important
when ‘sustainability features’1®8 are not visually present, it might be more
important to people to assume that other people will approve of their

house purchase decision, and will infer particular personality

In this case, this suggests that people who buy ‘sustainable houses' are thought to be more ‘artistic and
individualistic’, and if this personality type corresponds with a person’s own personality, then purchase-

consideration is more likely.
In this case, timber cladding is assumed to be visually representative of ‘sustainability features.



characteristics based on whatever information is available. This is

partially confirmed by the data, as shown in Figure 51 and Figure 52.

Figure 51 - Correlations between inferred personality characteristics, attitudes,
and subjective norms for survey 1

Figure 52 - Correlations between inferred personality characteristics, attitudes,
and subjective norms for survey 2
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In order to assess the combined influence of the measures of inferred
personality, questions 37, 38, 39 and 40 were examined to see if they
were highly correlated with each other. Cronbach’s alpha for these four
items was very high (0.91), and was therefore taken to be an acceptable
measure of inferred personality, which encompasses the two highly
correlated aspects ‘interpersonal style’ (g37 and @38) and ‘creative

expression’ (q39 and g40).

This measure of inferred personality was then included as an additional
predictor in the multiple regression analyses. The effect of including
inferred personality within the regression model for the ‘sustainable
description' surveys was to increase the percentage of variation
explained by a further 7.4% (see Table 32), with inferred personality and
attitudes being the most significant predictors. However, the effect of
including inferred personality within the regression model for the
‘standard description' surveys only increased the percentage of variance
explained by a further 0.6%, as shown in Table 33. There were no
significant differences in the overall inferred personality measure due to
cladding material (t(106)=1.540, p > 0.1), which suggests that (like
preference), although the two materials are rated as similar in terms of
inferred personality, the psychological processes which follow such
judgements may well depend to a large degree on the information used to

provide the behavioural context in question.
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R
R 2

Adjusted R2
F (6,53)

Predictor

Attitude

Subjective Norm
Perceived Behavioural
Control

Cladding

Preference

Inferred Personality

0.648
0.420
0.354
6.397

P
0.167

0.011
-0.000

-0.196
0.082
0.163

Sig = 0.000

S =
0.060
0.013
0.023

0.659
0.070
0.063

Standardized p
0.349
0.105
0.007

-0.032
0.143
0.322

Table 32 - Multiple regression analysis with Behavioural Intention as the
dependent variable, including ‘inferred personality’ as an IV for the 'sustainable

description’ surveys.

R

R 2

Adjusted R2
F (6,41)

Predictor

Attitude

Subjective Norm
Perceived Behavioural
Control

Cladding

Preference

Inferred Personality

0.578
0.334
0.237
3.428

0.051
0.029
-0.022

-0.985
0.311
-0.056

Sig = 0.008

S =
0.068
0.020
0.032

0.850
0.085
0.092

Standardized p
0.122
0.252
-0.108

-0.161
0.515
-0.102

Table 33 - Multiple regression analysis with Behavioural Intention as the
dependent variable, including 'preference’ as an IV for the 'standard description

surveys.

Sig
0.008
0.404
0.994

0.768
0.246
0.012

Sig
0.461
0.146
0.491

0.254
0.001
0.543



5.5.8 Beliefs about socio-cultural context

No significant correlations were found between the measure of Personal
agency beliefs and any other measures. Social agency beliefs were
found to be positively correlated with attitudes for the ‘standard
description' surveys (r = 0.385, df = 48, p < 0.01), and negatively
correlated with preference for the ‘sustainable description’ surveys (r = -
0.282, df = 60, p < 0.05). Collective agency beliefs were found to be
positively correlated with subjective norms (r = 0.412, df = 48, p < 0.01)
and attitudes (r = 0.287, df = 48, p < 0.01) for the ‘standard description’
surveys, and also positively correlated with behavioural intention (r = -

0.287, df = 60, p < 0.05) and attitude (r = 0.429, df = 60, p < 0.01) for the

‘sustainable description’ surveys.



5.6 Discussion

This study set out to examine the factors influencing the likelihood of
purchase consideration for ‘sustainable housing’ by combining the
material presented in the two case studies and comparing the findings
with the conceptual model outlined in chapter 2 based on a
comprehensive review of the literature. This conceptual model is shown
in Figure 19 as a reminder. The results of this case study suggest that
the ‘individual’ component of this conceptual model might need altering

slightly in order to accommodate some of the findings from this third

study.

The only significant influence of demographic origin found was in survey
1 (timber cladding, sustainable description), where there was a difference
in behavioural intention between males and females, with female
respondents showing a greater likelihood of purchase consideration than
males for this particular house. Although not entirely comparable, it is
interesting to note that Nasar (1989) found a similar gender difference,
with females judging the ‘farm-type’ as more desirable than males judged
that particular house type. Insofar as this relates to the conceptual model,

it is evidence of the link between personal context and environmental

preference.

As expected, attitudes were found to be a significant predictor of
behavioural intention for the survey where the house was described as
sustainable. Interestingly, there were differences within the ‘sustainable
description’ surveys which were related to the cladding material, with
subjective norms being more strongly associated with behavioural
intention when render was the cladding material. These findings
demonstrate that subtle changes in the attitude target (as opposed to the
behavioural attitude) can alter the relative contributions of the theory of

planned behaviour (TPB), which is concerned specifically with attitudes

towards specific behaviours.
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component
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Furthermore, none of the TPB components (attitudes, subjective
norms, and perceived behavioural control) were found to be significant
predictors of behavioural intention in the regression analyses when the

house was described using a ‘standard description’.

Although there was no evidence of a direct link between personal norms
and behavioural intention as hypothesised in the conceptual model, the
hypothetical antecedents to personal norms (awareness of
consequences and ascription of responsibility) were generally found
to be significant predictors of personal norms. Moreover, personal
norms were found to be significantly associated with attitudes, which
suggests that the attitude component of the theory of planned behaviour
may be influenced by a person’s moral beliefs about a particular

behaviour.

As such, the conceptual model should be altered to include personal
norms as being integrated within the personal context component,

thereby becoming antecedent to the three components of the theory of

planned behaviour.

The combined measure of preference developed in this study was found
to be a much better predictor of behavioural intention than any of the
TPB components when the house was described in a ‘standard’ manner.
On the other hand, when the house was described as being ‘sustainable ,
preference added little to the explanatory power of the regression model.
This is interesting insofar as it suggests an interaction between
descriptive information available about an attitude target, and
environmental preferences related to visual features of that same target
object. Although the results were inconsistent regarding such an effect,

there was some evidence of such an interaction for the perceived

behavioural control component of the model.

Interestingly, the contribution of ‘inferred personality’ to the prediction of

behavioural intention was in the opposite direction with respect to
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‘description’. In this case, the measure of ‘inferred personalitylwas found
to contribute significantly to the regression equation for the house
described as ‘sustainable’, but not for the house described as ‘standard’.
Given that the measures of ‘inferred personality’ and subjective norm
are significantly correlated, it seems likely that these two theoretical
constructs are related in some way, although it is not possible to
ascertain the direction of causality from the results of this study.
However, symbolic interactionist models suggest that meaning of building
materials arise from social interaction as opposed to some form of
‘intrinsic meaning’ (Sadalla and Sheets, 1993). Taken within this
framework, one would expect that the inferred personality meanings
associated with materials would be closely related to the subjective
norms considered to be antecedent to behavioural intention concerning

such objects / materials.

One possibility suggested is that when ‘sustainability features’ such as
timber cladding are not visually present, it might be more important for
people to assume that other people will approve of their house purchase
decision, and will infer particular personality characteristics based on
whatever information is available. Indeed, this would suggest that while it
may be true that (to some degree) personality characteristics of
occupants can be inferred from building materials (as was also shown by
Sadalla and Sheets, 1993), the effects that such inferences have on a
person’s behaviour are quite subtle and mediated by various other factors
or constructs, which are in turn shaped by these inferences. As such,
inferred personality in this case is thought to function as a mediator
variable between environmental perception and subjective norms.

However, further studies would clearly be required to further explore this

hypothetical relationship.

Overall, the results of this study appear to suggest that physical
Properties of housing (in this case cladding materials) can provide people
with additional socially meaningful information about the house. This

information influences the way in which the ‘social meaning of a
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particular house is ‘decoded’ (see Ritterfeld, 2002). However, the
relationship between visual information (cladding material) and
descriptive information (sustainable or standard description) does not
appear to be simple. Rather, it seems that the two variables interact with
each other. So, in the case of the timber clad house described as being
‘sustainable’, the results suggest that there is a clear association between
that information which is decodable from the physical environment, and
that information which is provided in a descriptive form. It might therefore
be hypothesized that only in this case does heuristic processing occur, as

the social meaning is both decodable and consistent (see Ritterfeld,

2002, p372).

However, where there is no such perceived ‘fit’ between decoded social
meaning and descriptive information, the pattern of results is slightly
different. In both cases where the house was described as being
'sustainable’ (whether the cladding was timber or render), attitudes were
found to predict behavioural intention. However, when the house was not
described as being ‘sustainable’, this association between attitudes and
behavioural intention was only found for the house clad in timber. It is
therefore possible to argue that there is some decodable social meaning
in timber cladding, although further studies would be required to
document the content of this social meaning. Nevertheless, it seems
likely from these results that (at least for the sample studied), an
important facet of the social meaning of timber cladding is the concept of
sustainability.  This is not to say that timber would always signify
sustainability, but rather that it is possible for such abstract concepts to
gain social meaning through their assumed expression in the physical
environment. In other words, houses (and indeed any part of the build
environment) might be considered as encoding cognitive schemata
(Rapoport, 1980), which are then ‘decoded’ and hopefully understood by

future users, passers-by, and anyone observing that particular house.

The literature on symbolic communications would suggest that people

choose houses that they assume express similar personality
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characteristics as themselves (see Sadalla and Sheets, 1993). This
would suggest that there is a shared understanding of such symbolic
representations, as it is important to trust that the recipient of any
communication understands the message being communicated. That is
to say, it is important that there is a shared ‘language’. Kaiser and Fuhrer

(1996) make this point in their article on the hidden language of ‘dwelling’:

‘At first glance, dwelling and speaking seem to differ
noticeably from one another. In speaking, information is
communicated symbolically through the meanings of words
and sentences. In dwelling, however, information is
transmitted first and foremost through the material attributes
of objects. Thus, it is not only signs with warnings such as
‘Beware of Dog’ or ‘Trespassing Forbidden’ that obstruct

entry to the house, but real dogs, fences, and walls to keep

people out” (p.227).

They then go on to argue that:

“Objects are emotionally experienced by people the same
way as other people are....... the emotional significance of
material things can change from dweller to dweller although

they may live in the same physical surrounding” (p.231).

In a sense then, material objects (such as a house, a car, a newspaper,
etc.) might be thought of as serving two related social functions. A
material object (in this case a house) can be used to symbolically
communicate aspects of the self to others, and also to confirm a social
category or group. For example, a person who emphasises
environmental’ or ‘green’ environmental attitudes as part of their identity
may well be more likely to look for visual expressions of this identity in the
form of (for example) certain material objects. So for example, a person

who uses a cycle trailer to transport their children may be doing this for



both functional and symbolic reasons. Thus, whilst such a choice may
have health benefits, and potential long-term financial benefits, it is
arguable that such a choice also provides a means of expression of a
more complex set of values and attitudes. In other words, it might
translate as: “/ am the kind of person who has chosen to transport my
children in this manner rather than drive a cah’. As discussed earlier in
section 2.2.4, individual choice of material objects might be interpreted as
the means by which people strive to achieve a positive social identity
(Augoustinos and Walker, 1995; Dittmar, 1992). Social Identity Theory
(Hogg and Abrams, 1988) tells us that people’s need to strive for a
positive social identity provides a very strong motivation to act in ways
consistent with a particular social schema or group prototype. Included
in the set of possible actions available to people is the acquisition of

material objects, including in some cases objects with a large physical

presence such as cars or houses.

The study reported on here has illustrated that when timber is presented
as the cladding material for the exterior facade of houses, this not only
conveys a partial stereotype consistent with the notion of a ‘sustainable
house’, but also conveys decodable information about the inferred
personality associated with such a material choice. In this case, timber,

when used as an exterior cladding material, has associated symbolic

properties related to the notion of sustainability.

5.6.1 Methodological issues arising

Consistent with the approach taken in the case study presented in
chapter 4, the data collection for this study was administered over the
internet. Given the need for studies like this to display high quality colour
images (determined after randomisation of experimental condition) to a
sample of respondents, the main advantages of the internet based survey
Were the time and cost savings inherent in the method, as well as the
obvious (albeit minimal) resource savings in terms of high quality paper

and coloured ink. The internet-based approach also makes
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randomisation of surveys much more efficient to administer, and allows
the researcher the ability to alter the randomisation procedure if
necessary. When the number of responses to one of the four conditions
was found to be too low, the automatic randomisation was simply turned
off, and the condition in question set to be the default. Although it is
notoriously difficult to assess response rates, and drop-out rates for
internet samples, it is interesting to note that there was a noticeable
difference in the rate of respondent drop-out in the condition where the
number of responses was initially deemed to be too low. The data are
not available to draw meaningful conclusions from this, but it is worth
noting insofar as future research might investigate the relationship

between respondent drop out and response rates for internet samples.
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6 Overall Discussion and Conclusions

6.1 Introduction

This thesis has demonstrated the utility of adopting a transactional
approach for the study of sustainable housing. This approach, which is
often affirmed by environmental psychologists, was found to be
compatible with both qualitative and quantitative approaches to data
collection and analysis. Rather than adopting a fixed methodological
approach suggested by any particular theory, the focus here was to
consider and comprehend individual actions as they occur within a larger

dynamic of people-environment transactions.

Kurt Lewin once famously remarked that “there is nothing so practical as
a good theory' (Lewin, 1951, p.169). Whilst these words still ring true
today, it is arguable that the usefulness of any comprehensive theory
should be judged not only on its immediate practical utilityl09, but also on
its ability to accommodate data and findings from a wide range of sources
and methods. The research presented within this thesis clearly
demonstrates that the transactional approach provides a useful and
contextually grounded framework within which conceptual models can be
built. Moreover, this approach has been shown to be useful, both in
designing psychological studies, and in interpreting the findings that
emerge from these studies. The transactional approach (and the resulting
theoretical framework) was used here as a kind of window through which
to view and interpret the data collected from studies about different
aspects of ‘sustainable housing’, using a variety of methods. The two

main aims of this thesis, as stated in Chapter 1 were:

1®1t should be noted that LewlIn’s well known quote has sometimes been misinterpreted as somehow implying
that only those theories which are of immediate practical use are ‘good’. Rather, Lewin saw no contradiction
between theory and practice, but held that practice should, where possible, be grounded in theory. See
Marrow (1969) for an interesting reflection on the life and work of Kurt Lewin.
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* To outline a theoretical framework for conceptualising the person-
in-environment relationship with respect to sustainable housing.

* To provide empirical evidence to support this theoretical
framework and illustrate the importance of considering the
individual, the socio-cultural context, and the environmental

aspects of sustainable housing.

This chapter will discuss the main contributions made by this thesis as
they relate to these two aims. The limitations of the research will also be
discussed, along with suggestions for future research. For clarity, the
main findings of the thesis are subdivided first by the two overall aims,

and then by the wider contributions made by the thesis within each of

these aims.
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6.2 Contributions of the Thesis

6.2.1 The Theoretical Framework

The first aim of the thesis was to build up an appropriate theoretical
framework from published literature, for conceptualising the person-in-
environment with regard to sustainable housing. This aim was explored
theoretically, initially by combining Wapner's (1995) six aspects of the
person-in-environment with Bandura’s (1986) concept of Triadic
Reciprocality’. Essentially, the person-in-environment was re-
conceptualised as comprising the individual, the environment, and the

socio-cultural context, each of which influence each other in a

reciprocal manner.

Following a review of the literature about the psycho-social aspect of
sustainable housing, the individual component of the conceptual model
was then expanded to include explanatory approaches from the literature
that were relevant to the study of individual actions, and how these relate
to sustainable housing. Such approaches included aspects of
environmental perception and preference, the theory of planned
behaviour, and the influence of personal norms. It was noted that
feedback between behaviour (or aesthetic response) and the processes
that go into producing those environmental attributes that people react to,
is implicit in many models of environmental preference. However, this
thesis has argued that this feedback link, which varies considerably in
terms of the magnitude of spatial and temporal separation, should always

be made explicit, and fully acknowledged when considering the

transactional whole.

Whilst it was not the intention of the thesis to document all possible
relationships  occurring within  the defined  person-environment
transaction’, an important contribution of the thesis was in considering the
psycho-social aspect of the ‘sustainable housing phenomenon as a
whole, and then exploring particular aspects, whilst still keeping the
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transactional whole’ in mind. One such aspect of the 'transactional
whole’ that was argued to be important was the 'socio-cultural context’ in
which any individual actions occur. Although the case studies within the
thesis did not directly study the socio-cultural context, the utility of
expanding the focus to include such non-observed phenomena
(consistent with the transactional approach) was argued as being crucial
to gaining a fuller understanding of the ‘transactional whole’. This view is
supported by Lawrence (1990) who argues that "an important prerequisite
for considering any example as a whole is the definition and
comprehension of the component parts and the reciprocal relations
between them" (p.255). The advantage in taking such an approach is
that a fuller appreciation can be gained regarding what has, and what has
not been achieved in the wider context. Indeed, an appreciation of what
has not been shown by a study is often more valuable in terms of
determining future research endeavours than knowing what has been
shown. As will be discussed in section 6.4, more work needs to be done
which focuses in particular on the socio-cultural context of sustainable
housing. Such studies however, would need to be similarly
contextualised to take into account both the individual and the physical

environment, and the reciprocal relations between them.

Although the conceptual model was built up with the person-in-
environment aspect of ‘sustainable housing’ in mind, in many ways, the
emphasis within this thesis was mainly focussed on the environmental
perception aspects of the ‘transactional whole’. The relationship between
aspects of the environment and any behavioural response is seen as
being mediated by environmental perception. The extent to which
environmental perception influences the relationships between
behavioural-evaluations (e.g. attitudes towards a particular behaviour)
and intended behaviour is thought to be shaped by the personal context
of each individual. This personal context includes factors such as

personality, knowledge, values, cultural experiences, and past

behaviours.
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Overall, the first aim of the thesis was met initially by building up this
theoretical framework from the literature. This was done in such a way
that the ‘transactional whole’ was elaborated in much more detail than
would normally be the case for a closely defined study of environmental
attitudes or aesthetic preference. In this way, any studies carried out
within the realm of the phenomena being investigated (in this case
‘sustainable housing’) can be designed and analysed with a larger
number of explanatory variables in mind. The empirical data used to
evaluate the utility of the theoretical framework provided much support for
this approach. However, as the next section (6.2.2) will discuss, there
were some potentially important amendments that should arguably be
made to the theoretical framework. The suggested amendments
emerged from the creative process of trying to interpret the empirical data

gathered here, with reference to the theoretical framework.

6.2.2 Contributions from the Empirical Data

The second aim of the thesis was to provide empirical evidence to
support the theoretical framework. Initially this was tackled through two
case studies, each of which had been previously documented as being
potential facets of ‘sustainable housing’ - namely domestic water and
wastewater systems (see Chapter 3), and exterior cladding materials (see
Chapter 4). These first two case studies acted as an initial test of the
theoretical framework’s ability to accommodate different kinds of related
research findings. The third case study (Chapter 5) then looked at factors
influencing the likelihood of purchase consideration for ‘sustainable

housing’, building on the material presented in the first two case studies.

6.2.2.1 Substantive contributions towards the study of water and
wastewater systems

The results from the study of sustainable domestic water and wastewater

management systems described in Chapter 3 showed that, greywater

and rainwater recycling systems are generally considered by the public to
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be fairly acceptable as a concept, although there were some concerns
over the safety of such systems. It was found that people could be
categorised as having different degrees of ‘water friendliness’, and
although no significant patterns were found relating to this categorisation,
it is interesting insofar as it demonstrates that such attitudes towards
relatively well defined targets (in this case sustainable water
management) show a degree of consistency often not found in general
environmental attitudes. Indeed, the last decade has seen something of
a shift in focus for psychologists looking at pro-environmental behaviour,
with emphasis moving away from general environmental concern towards

a focus on specific environmentally relevant behaviours (Matthies, 2003).

When the technical solution moved closer to source (beginning-of-pipe)
however, as in the case of compost toilets, the responses were not so
accepting. This is not surprising in many ways, as such systems have
not been experienced by most people and as such, are likely to be
treated with suspicion, much like any other technological innovation takes
time to become accepted (cf. Lovell, 2005). However, although people
did have concerns about these systems, there was a great deal of
interest generated from the study. So, whilst people were not necessarily
keen to actually have such systems installed, there seems to be an
argument for installing such systems in non-domestic buildings initially
(as is the case currently in some National Trust Properties), so that
people can experience such systems working in practice. Opportunities
to experience sustainable technologies in this way are likely be more
effective in helping such technologies gain acceptance than any number
of assurances from ecological engineers (who might for example state
that there are ‘no odour problems’ with a properly installed system). Put
simply, people would rather see (or smell) for themselves whether or not

there are any particular problems with these systems.

Related to this idea that ‘experience’ shapes the way in which
technologies might be accepted, there was some evidence that people

living near to a decentralised sewage treatment system (a reedbed) were
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more aware of both the positive and negative aspects of such
technologies. Indeed, the perceptions of odour problems noted above
were also found here in the case of an actual working system,
demonstrating the importance of understanding ecological wastewater
treatment systems not only from a technical and ecological standpoint,

but also from a social and psychological one.

Although not all of the individual aspects of the theoretical framework
were directly studied in this case study, it was possible to interpret the
results of the study within this framework. As such, the intention to

provide an ‘initial test’ of the ability of the framework was judged to be

successful.

6.2.2.2 Substantive contributions towards the study of cladding
materials

The results from the study of cladding materials (Chapter 4) confirm the
findings of previous research which has shown that the external cladding
materials of a house (e.g. timber or brick) differ not only in terms of
physical performance, but also in terms of evaluative image or aesthetic
response (Nasar, 1994,2000; Herzog and Shier, 2000; Reis, 2001). Brick
and Roughcast were generally rated as being the most pleasant

materials, and this was found to be related to ideas about tradition and

durability.

The results of the cladding study also confirmed the hypothesis that the
material used as cladding for house facades significantly influences
people’s attitudes and preferences towards particular houses. This

influence was also found to be shaped by other contextual variables such

as house-type or roofing material.

The empirical results described within this thesis were also found to
support the anecdotal claims of some developers and house-builders that

house-buyers prefer ‘traditional’ cladding materials such as brick or
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render. Interestingly, horizontal timber cladding also turned out to be a
preferred cladding material, suggesting that people are sometimes willing
to consider materials not considered to be ‘traditional’ (by developers),

provided that they are perceived as being visually appropriate.

There was also support in the cladding study for the idea that timber
cladding might be seen to represent ‘sustainability’ due to its perceived
‘naturalness’. Moreover, there was a suggestion that such symbolic
representations of sustainability might lead such building attributes to
appeal in particular to those people who already hold environmental
attitudes. This provides empirical evidence of a socially shared schema
(or representation) of ‘sustainable housing’, which includes timber

cladding as part of its knowledge structure.

As with the first test case study, it was possible to interpret the results of
the study within the theoretical framework proposed in chapter 2. As
such, the intention to provide a further ‘initial test’ of the ability of the

framework was judged to be successful.

6.2.2.3 Substantive contributions towards the study of sustainable

housing within the theoretical framework proposed

Having shown that the proposed theoretical framework could
accommodate data from different kinds of research study, it was
considered useful to carry out a more robust test of the theoretical
framework though an experimental study. The study looking at house-
purchase decisions was designed with this aim in mind. The factors

influencing the likelihood of purchase consideration were studied by

isolating two variables:

- The information provided about the house - specifically, whether

the house was described as having ‘sustainability features such

as water saving devices’ or not.
- The material used as cladding for the house (timber / render)
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Results of this research provide additional evidence concerning the
importance of studying the physical aspect of housing beyond technical
considerations. Both of the independent variables manipulated in the
experimental design were found to alter the relative contributions of the
theory of planned behaviour (TPB) in predicting behavioural intention

(likelihood of purchase consideration).

When the house was described as having sustainability features, the
three components of the theory of planned behaviour (attitudes,
subjective norms and perceived behavioural control) were found to be
significantly associated with behavioural intention. However, when the
house was described without such mention of sustainability features,
none of the TPB components were significantly associated with
behavioural intention. This finding is particularly important within the
context of this thesis, as it not only demonstrates the sensitivity of the
theory of planned behaviour (a key component of the theoretical
framework) to subtle changes in the attitude-target, but also indicates the
importance of non-visual information in evaluating houses, and in
particular ‘sustainable houses’. This is consistent with the finding of
Cheung et al. (1999), who showed that the relative importance of the

three TPB components were moderated by factors such as subjective

knowledge or social information.

It seems likely that when a house is described as sustainable, then the
available information is compared mentally with a person’s ‘schema’ of a
‘sustainable house’. The research presented here provides support for
the implicit hypothesis that a socially-shared schema (or social
representation) does indeed exist for ‘sustainable housing’, and that this

schema includes expectations regarding the external appearance of

housing.

In agreement with previous research (e.g. Raats et al., 1995; Kaiser and

Scheuthle, 2003), the research reported here found that the influence of
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personal norms on behavioural intention was mediated by attitudes. As
such, personal norms are not considered as being directly related to
behavioural intention, as was initially described in the theoretical
framework. The theoretical framework should therefore be amended
based on this finding, such that personal norms are considered as part of
the ‘personal context’, as they do not appear to act at the situational level
(where the theory of planned behaviour operates), but influence
behaviour instead from a more stable enduring orientation, as found at
the contextual level of motivation (Hagger et al., 2006), which in turn, of

course, takes into account the socio-cultural context in which any

decision is taken.

The influence of aesthetic preference on behavioural intention was not
found to be as clear as originally thought. Indeed, aesthetic preference
was found to have a much greater influence when there was less
information provided about houses. Extrapolating somewhat from this
would suggest that (not surprisingly) people rely to a much greater extent
the non-visual aspects of housing when there is little other information to
base judgements on. In this case, describing the house as sustainable
appeared to lead to an overall drop in the influence of aesthetic
preference on behavioural intention. However, as noted previously, there
was still a suggestion within the results for the ‘sustainable house’ that

the timber-clad house was closer in terms of its match to the socially-

shared schema of a 'sustainable house’.

This finding that ‘environmental preference’ is not related in a simple way
to behavioural intention is important in terms of how the results of
environmental preference studies are interpreted. It would be easy to
assume that positive environmental preferences would be significantly
associated with any related behavioural response. However, this thesis
has demonstrated the importance of separately considering people s
attitudes towards a target object (e.g. environmental preferences relating
to houses) and their attitudes toward any behaviour associated with that

object. Thus, environmental preference studies might not be able to
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claim that trends in preference will influence action in a predictable way.
This is not to say that preference never influences behaviour, but rather
that the results of this thesis demonstrate that link between the two is

often mediated by other factors.

The findings of Sadalla and Sheets (1993) concerning the ability of
people to infer personality characteristics from building materials were
supported by the empirical results of this thesis. Moreover, it was found
that, like preference, the influence of inferred-personality on behavioural

intention varied depending on the information (i.e. sustainable or not)

provided on or about the house.

Many valuable studies have previously been carried out which have
focussed predominantly on the technical aspects of sustainable housing
(e.g. Marsh, 1997), with the aim of optimising the physical product.
Similarly, many studies have focussed predominantly on the
psychological aspects of sustainability, by considering such factors as
beliefs, norms and attitudes (e.g. Stern, 2000), with the aim of

understanding the psychological determinants of pro-environmental

behaviour.

Overall, this study (along with the other two case studies) has
demonstrated the utility of considering both the physical aspect of
sustainable housing and the psychological aspect. Moreover, it has been
shown that experimental studies can be designed that study the
interaction between the two aspects in some detail. Although the socio-
cultural context that the links between these occur in was not investigated
to any great degree within this study, it was acknowledged as being
important, and further research should focus more on this aspect of the

person-in-environment, as will be discussed in section 6.4.

As previously noted, the individual component of the model was amended
to take two changes into account. Firstly, personal norms were included

within the personal context, and as such are now not considered to have
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a direct influence on behavioral intention. Rather, the influence of
personal norms is considered as being mediated by both environmental
preference and behavioural context. In addition to this change, the
finding that environmental preference predicts behavioural intention in
some circumstances (after having taken all other TBP factors into
account), is now reflected in the conceptual model by the blue dashed
line connecting environmental preference to behavioural intention. The

amended conceptual model can be seen in Figure 53
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6.2.3 Methodological Contributions

In agreement with other studies (e.g. Davies, 2004), this thesis
demonstrated the value of using sophisticated computer modelling
techniques in environmental preference studies. In particular, the ability
to superimpose three dimensional computer models onto a standardised
photographic background was beneficial in terms of minimising a source
of response variance. Furthermore, this thesis demonstrated that such
computer modelling technigues can produce a high degree of
photorealism, as demonstrated by respondent comments to the effect

that they thought the houses were in fact real houses.

This thesis has also demonstrated that internet-based studies are of great
benefit in conducting image-based studies looking at attitudes and
environmental preferences. Whilst this research was focussed
particularly in sustainable housing, the lessons learned from the research
can be applied in other areas related to environmental preference
research. One particular advantage of internet-based studies
demonstrated within this thesis was the ability to randomise both the
presentation order and the survey itself. This was found to be particularly
useful in monitoring the spread of response across the different surveys.
In the case of the third case study (Chapter 5), it was possible for the
researcher to intervene in the event that there were less responses
coming from one survey. This is only possible due to the lack of time-
delay inherent in internet-based surveys. Once a change is made to an
online survey, it is changed for all future participants. In other words, it is

not necessary to consider those questionnaires that may be ‘in the post'.

As noted in section 4.6, an interesting methodological contribution to
emerge related to internet-based surveys was the issue regarding the use
of ‘radio buttons’. The importance of the radio button issue is best
illustrated by example. If one imagines filling in a paper-based survey,
where tick-boxes form part of the survey, once a mark is made on the

paper by pen (or pencil), it would be unusual to give it another thought.
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This is, in many ways what may potentially happen in the radio button
situation, where someone may click on the button using the mouse, but
not give it another thought (and not notice that the button has not been
checked). Although the solution to this issue was not technically difficult, it
is notable that the problem was not at the time widely recognised, as
demonstrated by the difficulty in finding a solution. As to how potentially
‘serious’ this issue is, this must be left to speculation, but given the
widespread use of radio buttons for online surveys, and other online
tools, it is possible that a proportion of that which is labelled ‘missing data’

might well result from this seemingly minor usability issue.
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6.3 Limitations of the Research

It is acknowledged that there are some areas where the research carried

out within this thesis might have been improved.

One such limitation was that there was no shared attitude object between
the first case study (wastewater) and the second case study (cladding),
so it is hard to generalise beyond each individual case study - although
this provided a good test of the ability of the theoretical framework to
accommodate diverse data, it would arguably have been good to have a
higher degree of crossover between the studies (this was for practical
and funding reasons as noted in section 1.4). Having said that, the third
study does make a link between the two, by using ‘water saving devices’

as the main descriptive material for the ‘sustainable condition’ house.

In addition to this, as is the case with many studies looking at the attitude
behaviour link, no actual behaviour was studied. Although previous
studies have shown a high correlation between behavioural intention and
actual behaviour (as high as 95% in some cases - e.g. Kaiser et al.,
2005), it would have been interesting to study people in the process of
making actual house purchase decisions, as the psychological processes

are likely to be very different to those apparent from a hypothetical house

purchase decision.

The sensitivity of the survey in the third case study to the change in the
attitude target meant that there is a possibility that the reason for any
differences might be due to measurement error. This is particularly true
in the case of the house with a render fagcade, which was described in a
standard manner. Questions relating to the sustainability of the house
might have been confusing for respondents, as they were not provided
with sufficient information to make such judgements. It is interesting to
note however, that no respondents reported any such confusion for either
of the two surveys depicting timber clad houses - again supporting the

idea that ‘timber cladding’ is in some way seen to represent sustainability.

261



Another limitation of the third case study was that the measures of
personal norms (along with awareness of consequences and ascription of
responsibility) were based on single-item responses. This was mainly
due to the inevitable trade-off all researchers must make between
guestionnaire length and respondent fatigue (i.e. usability). Although
other studies do use single item measures of personal norm (e.g.
Nordlund and Garvill, 2003), it would be interesting to see what effect the
use of longer scales to measure personal norms (e.g. Garcia-Mira et al.,
2002) would have on the findings of this study. A similar point can be
made about the measures of individual agentic beliefs, which were also
measured using single item measures. Again, it would be interesting to
examining the effect that using longer scales would have had on the
research findings. In the case of agentic beliefs, however, it would be
important to ensure that any such scales were built up with the issue

being investigated in mind.

As mentioned in the discussion relating to the advantages and
disadvantages of internet-based surveys (section 4.3.3), there are a few
inherent disadvantages with fixed-URL110 internet based surveys such as
those used in this thesis. Most notable in this case is the issue of self-
selection. Whilst every effort was made to advertise the survey to a wide
sample of potential respondents (using local press releases, and emailing
relevant lists), it is arguable that the sample might not be as
representative of the population of potential house-purchasers as might
have been desired. For example, a much larger proportion of the sample
in the third study was university educated than is the case for the Scottish
population. Future studies would benefit from considering such issues to

a greater extent when working out methods for recruiting an internet-

based sample.

Fixed-url in this context simply means a single url (uniform resource locator). There are methods of varying
the url, such that response rates can be measured from a target sample, but these techniques were not used

within this thesis.
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All of the reported studies within this thesis rely on using constructs
(measured using rating scales) which might arguably not represent
constructs within any given participant’s ‘range of convenience’, which
“‘comprises all those things to which the user would find its application
useful" (Kelly, 1955, p.5). Whilst the third case study did use an
elicitation survey prior to the main study, this was based on the
assumption that the attitudes represented came from a ‘comparable
population’, and the individuals from whom the constructs were elicited
did not participate in the main study. Indeed, there is much evidence to
support the idea that research which uses people’s own constructs
provides more valid results (Kelly, 1955). A recent study by Wilson and
Mackenzie (2000) demonstrated the utility of eliciting participants own
constructs about the phenomenon under investigation, by looking at
perceptions of domestic interiors. It would be interesting to follow a

similar approach looking at perceptions of sustainable housing, both from

an interior and an exterior viewpoint.

In addition to these suggestions, the following section will go into more

detail about some of the potential avenues for research which are worth

pursuing in the future.
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6.4 Suggestions for further research

Overall, the work carried out within this thesis has demonstrated that the
transactional approach provides a useful framework for looking at
sustainable housing. However, whilst many issues were explored, and
many questions answered, there are many questions raised which

indicate potential areas of future research.

In particular, it would be useful for further research to examine more
closely the behaviour defined within the third case study presented here:
namely, ‘the purchase of a sustainable house’. By examining the
physical environment in relation to such ‘sustainable behaviours’, lessons
can be learned which benefit both theory and practice. It was noted in
chapter 2 that while there is evidence of a growing demand for
‘sustainable houses’, this increase in demand has yet to receive a full
response in production terms. Although research is beginning to look at
the potential ‘consumer’ (e.g. Lovell, 2005) of sustainable housing, there
is still much research to be done in the area, particularly within the realm
of housing economics. Moreover, it would be instructive to carry out such

studies within the transactional framework suggested within this thesis.

It would be interesting to look in more detail at the factors which make up
the popular definition of a 'sustainable house’, and use this knowledge to
identify those issues which might benefit from being made more salient
either by information provision or design. Effectively what is needed is a
better understanding about what makes up the social representation of
‘sustainable housing’. This thesis has gone some way in beginning to
identify some aspects that may contribute to this, but clearly there are
many other facets that need to be explored, such as energy saving
technologies, solid waste separation facilities (within the house), and

domestic consumption that takes place within the house.

It would be worthwhile to look in more detail at how recent developments

in methods for assessing ‘design quality’ (see e.g. Gann et al., 2003)
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might go about including some of the contextual issues raised by the
sustainable development agenda. By providing a portfolio of quality
indicators, it has been argued that such approaches encourage greater
debate about the importance of design quality, as have the various
design value studies recently carried out by CABE (2003;2004). Insofar
as these techniques generate debate, this is welcome, but the extent to
which these approaches influence practice of the notably conservative
house-building industry can yet not be assessed. Most studies that have
looked at issues of design quality in housing have, to date, looked at
houses built-for-sale by private developers. Given the extent to which
developments consisting of houses of arguably poor design value are
being increasingly noted as problematic by planners (Stirling, 2005), it is
certainly timely to look at ways in which symbolic indicators of
sustainability (as discussed within this thesis) might be seen to enhance

or detract from any measure of 'design quality’.

Related to this, it would be interesting to examine the influence of
familiarity on perceptions of timber cladding. Davies, |I. et al., (2002) note
that “house-buyers are often resistant to timber cladding since they
perceive timber-clad and timber-framed homes to be somehow inferior to
traditional’ masonry-clad timber-framed homes” (p.7). Indeed, the
widespread use of timber cladding in Scandinavia is notable, where any
negative associations regarding issues of maintenance evident within the
UK, are interestingly seen as a positive opportunity to ‘freshen up’ house
exteriors (Davies, I. et al, 2002). It would be particularly interesting to
compare two samples drawn from places where timber cladding is either
the rule (as in Scandinavia), or the exception (as in the UK), especially in
terms of how much this natural material is seen to be a physical
representation of sustainability. It is likely that this is less likely to be the
case in Scandinavia, but further research would be needed to examine

this.

Future work should also consider the extent to which professional
socialisation (see Wilson, 1996) is responsible for sustainable thinking in
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architects, and how the education of architects has changed over the
period of time following the publication of the Brundtland Report (UN,
1987). It seems that some schools appear to provide much more
‘sustainability’ training than others, and it would be interesting to see if the

designs that come out of these 'more sustainable schools’ reflect this.

In addition to these suggested avenues for further research, it would be
interesting to use a similar transactional approach to other phenomena
concerning behaviour-in-context (e.g. behaviours related to sustainable
transport, or sustainable consumption). While the theory of planned
behaviour acknowledges the importance of contextual specificity, it is
arguable that many studies have focussed more on specifying the social
aspects of context, and not considered the physical aspect of this context
to the same extent. So whilst it is true, as Lewin (1951) said, that “the
social aspect of the psychological situation is...... as important as the
physical [aspect]" (p.241), this should not lead researchers to neglect the
physical aspect of psychological phenomenon. On the contrary,
environmental psychology needs more “theories, methods, concepts and

research which address the environment in environmental psychology"”

(Sime, 1999, p.205).
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6.5 Concluding remarks

This thesis has suggested that although there is not some kind of
‘platonic perfect’ form of sustainable housing, the essence of
‘sustainability’ as understood in the public imagination might not be

sufficiently captured in the product-driven nature of developer-led house

building.

It seems that those intuitively desirable, hidden or end-of pipe solutions to
sustainability problems are not necessarily always the best way to
achieve acceptance. Moreover, it seems that the often elusive link
between attitudes and behaviour is more likely to occur if the
circumstances are such that the ‘solution’ or ‘change’ in question is in
some way ‘visible’. In the absence of such visible solutions, other factors
seem to play a larger role. Thus, hiding the solutions to sustainability
problems behind a veneer of unobtrusiveness is not necessarily the
optimum solution. Indeed, some of the findings within the research

reported here suggest that the opposite might sometimes be the case.

The utility of adopting a transactional perspective has been clearly
demonstrated within this thesis, both in terms of defining the domain of
investigation, and in interpreting the results from empirical studies.
Furthermore, sustainable housing has been shown to be a phenomenon
which can be studied in a holistic manner by defining it as a triadically

reciprocal interaction between individuals, the socio-cultural context, and

the physical environment.

It is suggested that the conceptual model resulting from this thesis
provides a useful starting point for future studies looking at those
behaviours which include a physical-environmental component. Many
previous studies carried out in the tradition of theory of planned behaviour
(Ajzen, 1991) would benefit from being replicated to examine the effects
of both physical environmental and socio-cultural factors on the three

TPB components antecedent to behavioural intention. As mentioned
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previously, example study foci might include those which look at factors
influencing sustainable transport, sustainable consumption, engagement
in healthy activities, and participation in planning. Taking sustainable
transport as an example, research should look not only at attitudes,
subjective norms and perceived behavioural control, but should also look
at the physical environmental context in which any transportation choice
or activity occurs, as well as placing such decisions in the socio-cultural
context in which they are made. Ifthere are symbolic meanings that have
come to be associated with particular forms of transport (for example, in
the economic boom of the 1980’s, buses were considered by some to be
a symbol of low socioeconomic status), then these associations need to

be first documented, and the possibility of alternative associations

emerging examined.

This thesis has provided empirical evidence which validates the use of
the proposed conceptual model for looking at sustainable housing.
However, notwithstanding the above mentioned need to explore the
validity of the model in different contexts, it is also necessary to continue
studying its implications for studying behaviours related to sustainable
housing. House purchase behaviour is but one of many other behaviours
related to the house which have the potential to feed into the goals of
sustainable development. Those other behaviours (e.g. composting,
home maintenance, recycling, gardening) should be investigated using

the conceptual model proposed within this thesis.

On a broader note, the study of the ‘meaning’ associated with particular
building materials is potentially of great use to architects and built
environment professionals. The finding that timber is seen to be a
physical manifestation of a social representation of ‘sustainability, is
closely tied to both notions of vernacular architecture, and also of the
close association between ‘natural’ and ‘sustainable’ within the popular
imagination. A future built on the principles of sustainability in this sense
requires both physical and social changes. More specifically, such a
future is very dependent on the ability of any social representation of
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sustainability to make concrete this complex and multifaceted concept.

The results of this research suggest that this might have already begun.

269



7 References

Adams, R., & Templer, D. (1998). Body Elimination Attitude and
Occupation. Psychological Reports, 82, 465-466.

Ajzen, 1. (1991). The Theory of Planned Behaviour. Organizational
Behaviour and Human Decision Processes, 50, 179-211.

Ajzen, |. (2001). Nature and Operation of Attitudes. Annual Review of
Psychology, 52, 27-58.

Altman, 1. (1985) Contextualism and Environmental Psychology. In:
Rosnow, R. and Georgoudi, M., (Eds.) Contextualism and
Understanding in Behavioural Science: Implications for Research
and Theory, pp. 25-45. New York: Praeger]

Asquith, L. (2006). Lessons from the vernacular - Integrated approaches
and new methods for housing research. In L. Asquith & M. Vellinga
(Eds.), Vernacular Architecture in the Twenty-First Century -
Theory, Education and Practice (pp. 128-144). Abingdon: Taylor
and Francis.

Augoustinos, M., & Walker, I (1995). Social Cognition: An Integrated
Introduction. London: Sage Publications Ltd.

Baars, R., Atherton, C., Koopman, H., Bullinger, M., & Power, M. (2005).
The European DISABKIDS project: development of seven
condition-specific modules to measure health related quality of life
in children and adolescents. Health and Quality of Life Outcomes,
3(70), http://www.hglo.eom/content/3/1/70.

Balkema, A. (1999). Wastewater for Kids, from
http://www.phvs.tue.nl/nr/people/ABalkema/kids.pdf

Ball, M. (1996). Housing and Construction - A Troubled Relationship? :
Joseph Rountree Foundation, The Policy Press.

Bandura, A. (1986). Social Foundations of Thought and Action: A Social
Cognitive Theory. Englewood Cliffs: Prentice-Hall.

Bandura, A. (2001). Social Cognitive Theory: An Agentic Perpective.
Annual Review of Psychology, 52, 1-26.

Bandura, A. (2002). Social Cognitive Theory in Cultural Context. Applied
Psychology: An International Review, 51(2), 269-290.

Barbour, I. G. (1980). Technology, Environment, and Human Values.
New York: Praeger.

Barlow, J., & Ozaki, R (2000). User Needs, Customisation and New
Technology in UK Housebuilding. Paper presented at the ENHR
2000 Conference, Gavie, Sweden.

Baum, A., & Davies, G. E (1976). Spatial and Social Aspects of
Crowding Perception. Environment and Behaviour, 8(4), 527-544.

Baumeister, R F. (1982). A Self-Presentational View of Social
Phenomena. Psychological Bulletin, 91, 3-26.

Bechtel, R. (1997). Environment and Behaviour. London: Sage.

Bern, D. J. (1972). Self-perception theory. In L. Berkowitz (Ed.),
Advances in Experimental Social Psychology (Vol. 6, pp. 1-62).

New York: Academic Press.

270


http://www.hqlo.eom/content/3/1/70
http://www.phvs.tue.nl/nr/people/ABalkema/kids.pdf

Benjamin, D. N, Stea, D.,, & Saile, D. (1995). The Home: Words,
Interpretations, Meanings and Environments. In D. Canter & D.

Stea (Eds.), Ethnoscapes - Current Challenges in the
Environmental Social Sciences. Aldershot: Avebury Publishing
Limited.

Berry, P. C. (1961). Effect of coloured illumination upon perceived
temperature. Journal of Applied Psychology, 45, 248-285.

Birnbaum, M. H. (2000). Psychological Experiments on the Internet. San
Diego: Academic Press.

Bixler, R., & Floyd, M. (1997). Nature is Scary, Disgusting, and
Uncomfortable. Environment and Behaviour, 29(1), 443-467.
Blarney, R. (1998). The Activation of Environmental Norms - Extending

Schwartz's Model. Environment and Behaviour, 30(5), 676-708.

Blascovich, J., Loomis, D., Beall, C., Swinth, K., Hoyt, C., & Bailenson, J.
(2002). Immersive Virtual Environment Technology as a
Methodological Tool for Social Psychology. Psychological Inquiry,
13(2), 103-124.

Blumer, H. (1969). Symbolic Interactionism: Perspective and Method.
Englewood Cliffs, NJ: Prentice-Hall.

Bonaiuto, M., Carrus, G., & Martorella, H., Bonnes, M. (2002). Local
identity processes and environmental attitudes in land use
changes: The case of natural protected areas. Journal of
Economic Psychology, 23, 631-653.

Bonaiuto, P., Giannini, A. M., & Biasi, V. (2003). Perception Theories and
Environmental Experience. In M. Bonnes, T. Lee & M. Bonaiuto
(Eds.), Psychological Theories For Environmental Issues (pp. 171-
201). Aldershot: Ashgate.

Bonnes, M., & Bonaiuto, M. (2002). Environmental Psychology: From
Spatial-Physical Environment to Sustainable Development. In R
Bechtel & A. Churchman (Eds.), Handbook of Environmental
Psychology (pp. 28-54). New York: John Wiley & Sons Inc.

Bonnes, M. and Secchiaroli, G. (1995) Environmental Psychology: A
Psycho-Social Introduction, London: Sage.

Brannen, J., & Nilson, J. (2005). Individualisation, choice and structure: a
discussion of current trends in sociological analysis. The
Sociological Review, 53(3), 412-428.

BRE (Building Research Establishment) (2003), EcoHomes - The
environmental rating for homes: The Guidance - 2003, Issue 11
http://products.bre.co.uk/breeam/pdf/EcoHomes2003Guidancevl
1.pdf

Breakwell, G. M., Hamond, S., & Fife-Schaw, C. (1995). Research
Methods in Psychology. London: Sage Publications.

Brindley, T. (1999). The Modern House in England. In T. Chapman & J.
Hockey (Eds.), Ideal Homes? - Social Change and Domestic Life
(pp. 30-43). London: Routledge.

Bronfenbrenner, U. (1979). The Ecology of Human Development-
Experiments by Nature and Design. Cambridge, MA: Harvard

University Press.

271


http://products.bre.co.uk/breeam/pdf/EcoHomes2003Guidancev1

Bronfenbrenner, U. (Ed.). (2005). Making Human Beings Human -
Bioecological Perspectives on Human Development. California:
Sage Publications, Inc.

Buchanan, T., & Smith, J. L. (1999). Using the Internet for psychological
research: personality testing in the World Wide Web. British
Journal of Psychology, 90, 125-144.

Burkhard, R., Deletic, A., & Craig, A. (2000). Techniques for water and
wastewater management. a review of techniques and their
integration in planning. Urban Water, 2(3), 197-221.

Burn, S., & Oskamp, S. (1986). Increasing Community Recycling with
Persuasive Communication and Public Commitment. Journal of
Applied Social Psychology, 16(1), 29-41.

CABE. (2003). The Value of Housing Design and Layout. London:
Commission for Architecture and the Built Environment.

CABE. (2004). The role of hospital design in the recruitment, retention
and performance of NHS nurses in England. London: Commission
for Architecture and the Built Environment.

Canter, D. (1977). The Psychology of Place (Vol. 1). London: The
Architectural Press.

Canter, D. (2001). Health and Beauty: Enclosure and Structure. In B.
Cold (Ed.), Aesthetics, Well-Being and Health: Essays within
Architecture and Environmental Aesthetics (pp. 49-66). Aldershot:
Ashgate.

Capek, S. (1993). The "Environmental Justice" Frame: A Conceptual
Discussion and an Application. Social Problems, 40(1), 5-24.
Capra, F. (1997). The Web of Life: A New Synthesis of Mind and Matter.

London: Flamingo.

Chapman, T., & Hockey, J. (1999). Ideal Homes? - Social Change and
Domestic Life. London: Routledge.

Charon, J. M. (1979). Symbolic Interactionism: An Introduction, An
Interpretation, An Integration. Englewood Cliffs, N.J.: Prentice-Hall
Inc.

Cherulnik, P. D., & Wilderman, S. K. (1986). Symbols of Status in Urban
Neighborhoods - Contemporary Perceptions of Nineteenth-Century
Boston. Environment and Behaviour, 18(5), 604-622.

Cheung, S. F., Chan, D. K, & Wong, Z. (1999). Reexamining the Theory
of Planned Behaviour in Understanding Wastepaper Recycling.
Environment and Behaviour, 31(5), 587-612.

Clarke, L, & Hermann, G. (2001). Innovation and Skills: A Transnational
Study of Skills, Education and Training for Préfabrication in
Housing: Westminster Business School.

Clayton, S. (1994). Appeals to Justice in the Environmental Debate.
Journal of Social Issues, 50(3), 13-27.

Clitheroe, H. C., Stokols, D, & Zmuidzinas, M. (1998). Conceptualizing
the content of environment and Dbehaviour. Journal of
Environmental Psychology, 18, 103-112.

Cooper Marcus, C. (1995). House as a Mirror of Self: Exploring the
Deeper Meaning of Home. Berkeley, CA: Conari Press.

272



Craig, A. (2002). Overcoming Expertocracy Through Sustainable
Development : The Case of Wastewater. In G. Moser, E. Pal, Y.
Bernard, M. Bonnes, J. Corraliza & V. Giuliani (Eds.), Places,
People & Sustainability (pp. 270-279). Gottingen: Hogrefe &
Huber.

Craig, A., Abbott, L., Laing, R, & Edge, M. (2005). Assessing the
acceptability of alternative cladding materials in housing:
theoretical and methodological challenges. In R. Garcia-Mira, D.
Uzzell, J. Real & J. Romay (Eds.), Housing, Space and Quality of
Life (pp. 59-69). Aldershot: Ashgate.

Csikszentmihalyi, M., & Rochberg-Halton, E. (1981). The Meaning of
Things: Domestic symbols and the self. Cambridge: Cambridge
University Press.

Daunton, M. J. (1987). A Property Owning Democracy? : Housing in
Britain. London: Faber and Faber.

Davies, A. (2004). Using Images to Present Stated Preference
Information: An Application to the Built Environment. Unpublished
PhD Thesis, The Robert Gordon University, Aberdeen.

Davies, A., Laing, R., & Scott, S. (2002). Combining Visualisation and
Choice Experiments in Built Environment Research. Paper
presented at the Proceedings of 6th International Conference on
Information Visualisation, London, 10-12 July.

Davies, |.,, Walker, B., & Pendlebury, J. (2002). Timber Cladding in
Scotland: ARCA Publications Ltd.

Dawes, R. M. (1980). Social Dilemmas. Annual Review of Psychology,
31, 169-193.

Dean, R B., & Lund, E. (1981). Water Reuse: Problems and Solution.
London: Academic Press Inc.

Despres, C. (1991). The Meaning of Home: Literature Review and
Directions for Future Research and Theoretical Development.
Journal of Architectural Research, 8(96-155).

Devlin, K, & Nasar, J. L. (1989). The Beauty and the Beast: some
preliminary comparisons of ‘high' versus ‘popular’ residential
architecture and public versus architect judgements of same.
Journal of Environmental Psychology, 9, 333-344.

DiClemente, D. F., & Hantula, D. A. (2003). Applied Behavioural
Economics and Consumer Choice. Journal of Economic
Psychology, 24, 589-602.

Dietz, T., & Stern, P. (1995). Towards a theory of choice: Socially
embedded preference construction. Journal of Socio-Economics,
24, 261-279.

Dillman, D. A. (1999). Mail and Internet Surveys: The Tailored Design
Method (Vol. 2nd). New York: John Wiley John Wiley and Sons,
Inc.

Dittmar, D. (1992). The Social Psychology of Material Possessions.
Hemel Hempstead: Harvester Wheatsheaf.

Doise, W., Clemence, A., & Lorenzi-Clioldi, F. (1993). The Quantitative
Analysis of Social Representations (J. Kaneko, Trans.). Hemel

Hempstead: Harvester Wheatsheaf.

273



Dovey, K. (1985). Home and Homelessness. In I. Altman & C. M. Werner
(Eds.), Home Environments. New York: Plenum Press.

Dunlap, R. E (2002). Environmental Sociology. In R Bechtel & A
Churchman (Eds.), Handbook of Environmental Psychology (pp.
160-171). New York: John Wiley & Sons Inc.

Dunlap, R E., & Van Liere, K D. (1978). The "New Environmental
Paradigm.” Journal of Environmental Education, 9(4), 10-19.
Dunlap, R. E., Van Liere, K D., Mertig, A. G., & Jones, R E. (2000).
Measuring Endorsement of the New Ecological Paradigm: A

Revised NEP Scale. Journal of Social Issues, 56(3), 425-442.

Edge, M., Craig, T., Laing, R., Abbott, L., Hargreaves, A., Scott, J., and
Scott, S. (2002). Overcoming Client and Market Resistance to
Préfabrication and standardisation in housing: Final Report of the
DTI/EPSRC LINK Project funded under the MCNS 04/09
programme, The Robert Gordon University, Aberdeen.

Edge, M., Craig, T., Conniff, A., Webster, R., Laing, R., & Spicker, P.
(2003). Mapping Survey Of Non-Technical Research On The
Social Value And Benefits Of Good Architectural Design: Final

report to the Scottish Executive, available at:
http://www.scotland.qov.uk/Topics/Research/Research/14478/132
60.

Edge, M., & Craig, A. (2005). Internet Methodologies in Housing
Research. In D. U. Vestbro, N. Wilkinson & Y. Hurol (Eds.),
Methodologies in Housing Research (pp. 272-285). Gateshead:
Urban International Press.

Edge, M., & Pearson, R (2001). Vernacular Architectural Form and the
Planning Paradox: A Study of Actual and Perceived Rural Building
Tradition. Journal of Architectural and Planning Research, 18(2).

Edgerton, E., Mckechnie, J., Tucker, P., Speirs, D., & Fletcher, S. I
(2002). Understanding Participation in Home Composting: A
ProEnvironmental Behaviour? Paper presented at the Culture,
Quality of Life - Problems and Challenges for the New Millennium
(IAPS 17 Conference Proceedings), 23-27 July 2002, pp. 265-266.

Egan, J. (1998). Rethinking Construction: Report of the Construction
Task Force to the Deputy Prime Minister. HMSO July 16th 1998.

Ellingham, 1. (2002), House Prices as an indicator of changing consumer
preferences, paper presented at the 2nd EPUK (Environmental
Psychology in the UK) conference, March 2002.

Environment Agency. (2000). A study of domestic greywater recycling:
National Water Demand Management Centre.

Farmer, J. (1996). Green Shiftt Towards a Green Sensibility in
Architecture. Boston, MA: Butterworth-Heinemann, and WWF-UK.

Fazio, R. (1990). Multiple Processes by Which Attitudes Guide behaviour:
The Mode Model as an Integrative Framework. Advances in
Experimental Social Psychology, 23, 75-109.

Festinger, L. (1954). A Theory of Social Comparison Processes. Human

Relations, 7, 117-140.
Field, A. (2000). Discovering Statistics Using SPSS for Windows. London:

Sage Publications.

274


http://www.scotland.qov.uk/Topics/Research/Research/14478/132

Fife-Schaw, C. (1995). Quasi-Experimental Designs. In G. M. Breakwell,
S. Hamond & C. Fife-Schaw (Eds.), Research Methods in
Psychology (pp. 85-98). London: Sage Publications.

Fischoff, B. (1995). Risk Perception and Communication Unplugged:
Twenty Years of Process. Risk Analysis, 15(2), 137-144.

Fishbein, M., & Ajzen, |. (1975). Belief, Attitude, Intention, and Behaviour:
An introduction to theory and research. Reading, MA: Addison-
Wesley.

Fismer, R., & Wendler, L. (1996). Case Study: Analysing the Planning
Process. Environmental Research Forum, 5-6, 467-470.

Francis, J., Eccles, M., Johnston, M., Walker, A., Grimshaw, J., Foy, R,
et al. (Eds.). (2004). Constructing Questionnaires based on The
Theory of Planned Behaviour: A Manual for Health Services
Researchers: Centre for Health Services Research, University of
Newcastle.

Freeman, H. L (1993). Mental health and high-rise housing. In R
Burridge & D. Ormandy (Eds.), Unhealthy housing (pp. 168-190).
London: E & FN Spon.

Friedman, W. (1990). About Time: Inventing the Fourth Dimension.
Cambridge, Massachusetts: The MIT Press.

Gann, D., Salter, A., & Whyte, J. (2003). Design Quality Indicator as a
tool for thinking. Building Research and Information, 31(5), 318—
333.

Garcia-Mira, R., Real-Deus, E., Duran Rodriguez, M., & Martinez, J. R.
(2002). Predicting Environmental Attitudes and Behaviour. In G.
Moser, E. Pol, Y. Bernard, M. Bonnes, J. Corraliza & V. Giuliani
(Eds.), Places, People & Sustainability (pp. 302-311). Gottingen:
Hogrefe & Huber.

Gardner, J., & Oswald, A. (2001). Internet use: the digital divide. In A.
Park, J. Curtice, K. Thomson, L. Jarvis & C. Bromley (Eds.), British
Social Attitudes - the 18th Report. London: Sage Publications.

Garrod, G. D., & Willis, K G. (1999). Economic Valuation of the
Environment. Cheltenham: Edward Elgar.

Geller, E., Erickson, J., & Buttram, B. (1983). Attempts to Promote
Residential Water Conservation with Educational, Behavioural and
Engineering Strategies. Population and Environment, 6(2), 96-112.

Georgoudi, M. (1983) Modern Dialectics in Social Psychology: A
Reappraisal. European Journal of Social Psychology 13 77-93.

Gibson, J. J. (1979). The Ecological Approach to Visual Perception.
Boston: Houghton-Mifflin.

Giddens, A. (1991), Giddens' Theory of Structuration, Routledge.

Gifford, R., Hine, D., Muller-Clem, W., & Shaw, K. (2002). Why Architects
and Laypersons Judge Buildings Differently: Cognitive Properties
and Physical Bases. Journal of Architectural and Planning
Research, 19(2), 131-148.

Girard, L. F. (1998). The Institutional Dimension of Urban Sustainable
Development. International Journal of Environment and Pollution,
10(1), 163-176.

275



Grant, N., Moodie, M., & Weedon, C. (1996). Sewage Solutions:
Answering the call of nature. Machynlleth: Centre for Alternative
Technology Publications.

Graumann, C.F. (2002) The Phenomenological Approach to People-
Environment Studies. In: Bechtel, R.B. and Churchman, A., (Eds.)
Handbook of Environmental Psychology, pp. 95-113. New York:
John Wiley and Sons Inc.

Griggs, J. C., Shoulder, M. C., & Hall, A. (1997). Water Conservation
and the Built Environment, 21AD Water: Architectural Digest
for the 21st Century: Oxford Brookes University.

Grob, A. (1995). A Structural Model of Environmental Attitudes and
Behaviour. Journal of Environmental Psychology, 15, 209-220.

Guerin, B. (2003). Putting a radical socialness into consumer behaviour
analysis. Journal of Economic Psychology, 24, 697-718.

Gurney, C. M. (1996). Meanings of Home and Home Ownership: Myths,
Histories, and Experiences. Unpublished PhD Thesis, University of
Bristol, Bristol.

Hagger, M. S., Chatzisarantis, N. L. D., & Harris, J. (2006). From
Psychological Need Satisfaction to Intentional Behaviour: Testing
a Motivational Sequence in Two Behavioural Contexts. Personality
and Social Psychology Bulletin, 32(2), 131-148.

Hayward, G. (1975). Home as an environmental and psychological
concept. Landscape, 20(2-9).

Heft, H. (2001). Ecological Psychology in Context: James Gibson, Roger
Barker, and the Legacy of William James's Radical Empiricism.
London: Lawrence Erlbaum Associates, Inc.

Hernandez, M., & lyengar, S. (2001). What Drives Whom? A cultural
perspective on human agency. Social Cognition, 19(3), 269-294.

Hershberger, R G. (1969). A study of meaning and architecture. Paper
presented at the EDRA 1. Proceedings of the First Annual
Environmental Design Research Association Conference (pp. 86-
100), Raleigh: North Carolina State University.

Herzog, T. R, & Shier, R L (2000). Complexity, Age, and Building
Preference. Environment and Behaviour, 32(4).

Hewson, C. (2003). Conducting research on the internet. The
Psychologist, 16(6), 290-293.

Hogg, M. A, & Abrams, D. (1988). Social Identifications: A Social
Psychology of Intergroup Relations and Group Processes. London:
Routledge.

Housing Forum (2000) Six Guiding Principles to improve the
Sustainability  of  the Housing Construction Industry,
http://www.thehousingforum.org.uk/rc/publications/reports/HF E-
Factor.pdf

Hubbard, P. J. (1994) Diverging evaluations of the built environment:
planners versus the public, In Neary, S.J., Symes, M.S. and
Brown, F.E. (ed.), The Urban Experience - A People-Environment
Perspective (Proceedings 13th International Conference of the
IAPS), ISBN 0-419-20160-2, Manchester (UK) 13-15 July 2004.

276


http://www.thehousinqforum.org.uk/rc/publications/reports/HF_E-

Hubbard, P. (1996). Conflicting Interpretations of Architecture: An
Empirical Investigation. Journal of Environmental Psychology, 16
75-92.

Hubbard, P. (1997). Diverging Attitudes of Planners and the Public: An
examination of Architectural Interpretation. Journal of Architectural
and Planning Research, 14(A), 317-328.

ICLEI (International Council for Local Environmental Initiatives) (2002).
The Johannesburg Call, 30 August 2002, A statement by local
governments of the world at the World Summit on Sustainable
Development, Johannesburg, South Africa. 2002.

Jackson, T. (2003). Models of Mammon - A Cross-Disciplinary Survey in
Pursuit of the 'Sustainable Consumer'. In Craig, T. (Ed.), Crossing
Boundaries - The Value of Interdisciplinary Research, Proceedings
of the Third Conference of the EPUK (Environmental Psychology
in the UK) Network, The Robert Gordon University, Aberdeen,
23rd-25th June, p174-195.

Jackson, T. (2005). Motivating Sustainable Consumption - A review of
evidence on consumer behaviour and behavioural change: a
report to the Sustainable Development Research Network, from
http://www.sd-research.orqg.uk/documents/MotivatingSCfinal.pdf

Johnson, J. F. (1971). Revovated Wastewater: An alternative source of
municipal supply in the US. Chicago, IL: University of Chicago,
Department of Geography Research Papers, 135.

Kaiser, F., & Fuhrer, U. (1996). Dwelling: Speaking of an Unnoticed
Universal Language. New ldeas in Psychology, 14(3), 225-236.

Kaiser, F., Hubner, G., & Bogner, F. (2005). Contrasting the Theory of
Planned Behaviour With the Value-Belief-Norm Model Explaining
Conservation Behavior. Journal of Applied Social Psychology,
35(10), 2150-2170.

Kaiser, F. G., & Scheuthle, H. (2003). Two challenges to a moral
extension of the theory of planned behavior: moral norms and just
world beliefs in conservationism. Personality and Individual
Differences, 35(5), 1033-1048.

Kaplan, R. (1983). The Role of Nature in the Urban Context. In I. Altman
& J. F. Wohlwill (Eds.), Behaviour and the Natural Environment
(pp. 127-161). New York: Plenum Press.

Kearns, A., Hiscock, R., Eliaway, A., & Macintyre, S. (2000). 'Beyond
Four Walls'. The Psycho-social Benefits of Home: Evidence from
West Central Scotland. Housing Studies, 15(3), 387-410.

Kelly, G. (1955). The Psychology of Personal Constructs. New York:
Norton.

Kempton, W., Darley, J., & Stern, P. (1992). Psychological Research for
the New Energy Problem. American Psychologist, 47(10), 1213-
1223.

Kilbourne, W. E., Beckman, S. C, Lewis, A., & Van Dam, . (2001). A
multinational examination of the role of the dominant social
paradigm in environmental attitudes of university students.
Environment and Behavior, 33(2), 209-228.

Krause, D. (1993). Environmental Conciousness: An Empirical Study.
Environment and Behaviour, 25(1), 126-142.

277


http://www.sd-research.orq.uk/documents/MotivatinqSCfinal.pdf

Kuhn, T. (1970). The structure of scientific revolutions (2nd ed. Vol. 2,
Number 2). Chicago: University of Chicago Press.

Kyng, M. (1994). Scandinavian Design: Users in Product Development.
Human Factors in Computer Systems, April 24-28.

Lang, J. (1988). Symbolic aesthetics in architecture: toward a research
agenda. In J. L. Nasar (Ed.), Environmental Aesthetics - Theory,
research, and applications (pp. 11-26). New York: Cambridge
University Press.

Lanwehr, K. (Ed.) (1990) Ecological Perception Research, Visual
Communication, and Aesthetics, Springer-Verlag, Berlin.

Lawrence, R. J. (1987). What Makes a House a Home? Environment and
Behaviour, 19(2), 154-168.

Lawrence, R. J. (1990). Learning from Colonial Houses and Lifestyles. In
M. Turan (Ed.), Vernacular Architecture - Paradigms of
Environmental Response (pp. 219-257). Aldershot: Avebury.

Lawrence, R. J. (1995). Deciphering Home: An Integrative Historical
Perspective. In D. N. Benjamin, D. Stea & D. Saile (Eds.), The
Home: Words, Interpretations, Meanings and Environments.
Aldershot: Avebury Publishing Limited.

Lawrence, R. J. (2001). Human Ecology. In M. Tolba (Ed.), Our Fragile
World:  Challenges and  Opportunities for  Sustainable
Development, vol 1 (pp. 675-693). Oxford: EOLSS Publishers.

Lawrence, R. J., & Despres, C. (2004). Futures of Transdisciplinarity.
Futures, 36(4), 397-405.

Lee, S.-A. (1973). Environmental perception, preferences and the
designer. Paper presented at the Architectural Psychology
(Proceedings of the Lund Conference) 26-29 June 1973.

Lee, S.-A. (2001). "Chuck Out the Chintz"? Some Observations on
Aesthetics, Well-being and Health. In B. Cold (Ed.), Aesthetics,
Well-Being and Health: Essays within Architecture and
Environmental Aesthetics (pp. 157-172). Aldershot: Ashgate.

Lee, T. (2003). Schema Theory and the Role of Socio-Spatial Schemata
in Environmental Psychology. In M. Bonnes, T. Lee & M. Bonaiuto
(Eds.), Psychological Theories For Environmental Issues (pp. 27-
61). Aldershot: Ashgate.

Leishman, C., Aspinall, P., Munro, M., & Warren, F. J. (2004).
Preferences, quality and choice in new-build housing. Report to
the Joseph Rowntree Foundation: Heriot-Watt University.

Lewin, K. (1951). Field Theory in Social Science. New York: Harper.

Lind, E. A., & Tyler, T. R. (1988). The social psychology of procedural
justice. New York: Plenum Press.

Linneweber, V. (1988). Norm Violations in Person X Place Transactions.
In D. Canter, J. Correia Jesuino, L. Soczka & G. Stephenson
(Eds.), Environmental Social Psychology (pp. 116-127). Dordrecht:
Kluwer Academic Publishers.

Lofstedt, R. (1998). The Role of Trust in The North Blackforest: An
Evaluation of a Citizen Panel Project: Centre for Technology
Assessment in Baden-Wurttemberg, Stuttgart.

278



Lovell, H. (2004). Framing sustainable housing as a solution to climate
change. Journal of Environmental Policy and Planning, 6(1), 35-
55.

Lovell, H. (2005). Supply and Demand for Low Energy Housing in the UK:
Insights from a Science and Technology Studies Approach.
Housing Studies, 20(5), 815-829.

Lutzenhiser, L., & Janda, K (1999). Residential New Construction:
Market Transformation Research Needs. CIEE Market
Transformation Research Scoping Study, from
http://ciee.ucop.edu/docs/res new cons.pdf

Macgregor, D. (1991). Worry over technological activities and life
concerns. Risk Analysis, 11(2), 315-324.

Madigan, R., & Munro, M. (1999). The More We are Together - Domestic
Space, Gender and Privacy. In T. Chapman & J. Hockey (Eds.),
Ideal Homes? - Social Change and Domestic Life (pp. 61-73).
London: Routledge.

Maloney, M. P., & Ward, M. P. (1973). Ecology: Let's hear from the
people. An objective scale for the measurement of ecological
attitudes and knowledge. American Psychologist, 28, 583-586.

Marrow, A. J. (1969). The Practical Theorist: The Life and Work of Kurt
Lewin. New York: Basic Books.

Marsh, R. A. (1997). Sustainable Housing Design: An Integrated
Approach. Unpublished PhD Thesis, University of Cambridge,
Cambridge, UK.

Matthies, E. (2003). One to bind them all: How the modified moral
decision making model can be used for the integration of
measures to promote pro-environmental travel mode choices. In
Craigp T. (Ed), Crossing Boundaries - The Value of
Interdisciplinary Research, Proceedings of the Third Conference of
the EPUK (Environmental Psychology in the UK) Network, The
Robert Gordon University, Aberdeen, 23rd-25th June, p103-109.

McNally, 1. (2001). The Internet as a Method of Psychological
Questionnaire Delivery. Paper presented at the Psychology and
the Internet: A European Perspective, Conference of the Wessex
and Wight branch of the British Psychological Society, 07-09
November 2001, QinetiQ, Farnborough, UK.

Meir, I. A., & Roaf, S. (2006). The future of the vernacular: towards new
methodologies for the understanding and optimisation of the
performance of vernacular buildings. In L. Asquith & M. Vellinga
(Eds.), Vernacular Architecture in the Twenty-First Century:
Theory, education and practice (pp. 215-230). Abingdon, Oxon:
Taylor and Francis.

Michelsen, A., McGuckin, J., & Stumpf, D. (1999). Nonprice Water
Conservation Programs as a Demand Management Tool. Journal
of the American w ater Resources Association, 35(3), 593-602.

Milbrath, L. W. (1989). Envisioning a Sustainable Society: Learning Our
Way Out: SUNY Press.

Milbrath, L. W. (1994). Stumbling Blocks to a Sustainable Society:
Incoherences in key premises about the way the world works.

Futures, 26(2), 117-124.

279


http://ciee.ucop.edu/docs/res_new_cons.pdf

Moore, J. (2000). Placing Home in Context. Journal of Environmental
Psychology, 20, 207-217.

Moscovici, S. (1996). The Invention of Society. Cambridge: Polity Press.

Moscovici, S. (2001) Social Representations: Essays in Social
Psychology, New York: New York University Press.

Moser, G. (2000), Applying General Psychology or Doing Environmental
Psychology, Newsletter of the Environmental Psychology Division
of the International Association of Applied Psychology (IAAP),
Spring 2000.

Moskowitz, G. B., Li, P., & Kirk, E. R. (2004). The Implicit Volition Model:
On the Preconscious Regulation of Temporaly Adopted Goals.
Advances in Experimental Social Psychology, 36, 317-413.

Mozingo, L A. (1997). The Aesthetics of Ecological Design: Seeing
Science as Culture. Landscape Journal, 16(1), 46-59.

Naisby, C. (1997). Greywater Recycling & Rainwater Harvesting: A Viable
Means of Domestic Water Conservation? Unpublished Masters
Thesis, Department of Geography and Civil Engineering,
University of Leeds.

Nasar, J. L (1983). Adult Viewers' Preferences in Residential Scenes - A
Study of the relationship of Environmental Attributes to Preference.
Environment and Behaviour, 15(5), 589-614.

Nasar, J. L. (1989). Symbolic Meanings of House Styles. Environment
and Behaviour, 21(3), 235-257.

Nasar, J. L. (1994). Urban Design Aesthetics - The Evaluative Qualities of
Building Exteriors. Environment and Behaviour, 26(3), 377-401.

Nasar, J. L. (2000). The Evaluative Image of Places. In W. B. Walsh, K
H. Craik & R. H. Price (Eds.), Person-Environment Psychology -
New Directions and Perspectives (2nd ed., pp. 117-168). Mahwah,
New Jersey: Lawrence Erlbaum Associates.

Nassauer, J. I. (1992). The appearance of ecological systems as a matter
of policy. Landscape Ecology, 6(4), 239-250.

National Trust. (1996). from http://www.ntenvironment.com

NOSWA (North of Scotland Water Authority: Customer Services) (1999),
Personal Communication.

Nordlund, A. M., & Garvill, J. (2003). Effects of values, problem
awareness, and personal norm on willingness to reduce personal
car use. Journal of Environmental Psychology, 23, 339-347.

Norman, K L., Freidman, Z., Norman, K, & Stevenson, R (2001).
Navigational Issues in the Design of Online Self-Administered
Questionnaires. Behaviour and Information Technology, 20(1), 37-
45.

O'Hanlon, A., & Coleman, P. G. (2001). Collecting Data Via the World
Wide Web and by Pen and Paper: No Differences in terms of
Responses or Respondents, but many Benefits to the Former.
Paper presented at the Psychology and the Internet: A European
Perspective, Conference of the Wessex and Wight branch of the
British Psychological Society, 07-09 November 2001, QinetiQ,

Farnborough, UK.

280


http://www.ntenvironment.com

Olson, B. H., & Bruvold, W. (1982). Influence of Social Factors on Public
Acceptance of Renovated Wastewater. In B. H. Olson & W.
Bruvold (Eds.), Water Re-Use: MiddleBrookes.

Olson, G. M, & Olson, J. S. (2003). Human Computer Interaction:
Psychological Aspects of the Human Use of Computing. Annual
Review of Psychology, 54, 491-516.

Oom Do Valle, P., Rebelo, E., Reis, E., & Menezes, J. (2005). Combining
Behavioural Theories to Predict Recycling Involvement.
Environment and Behaviour, 37(3), 364-396.

Oliver, P. (2006). Raising the roof. In L. Asquith & M. Vellinga (Eds.),
Vernacular Architecture in the Twenty-First Century: Theory,
education and practice (pp. 262-268). Abingdon, Oxon: Taylor and
Francis.

Palmer, R. (1973). The Water Closet: A New History. Newton Abbott:
David and Charles.

Parker, D.J. and Penning-Rowsell, E.C. (1980) Water Planning in Britain.
London: George Allen & Unwin.

Pateman, C. (1970) Participation and Democratic Theory, London:
Cambridge University Press.

Pearson, D. (1991). The Natural House Book. London: Gaia Books
Limited.

Poortinga, W., Steg, L., Vlek, C. A.,, & Wiersma, G. (2003). Household
Preferences for Energy-Saving Measures: A Conjoint Analysis.
Journal of Economic Psychology, 24, 49-64.

Popper, K. (1974). The Centre of the Dispute: The Problem of
Demarcation. In P. A. Schlipp (Ed.), The Philosophy of Karl
Popper. lllinois: Open Court.

Preckel, F., & Thiermann, H. (2003). Online- versus Paper-Pencil-Version
of a High Potential Intelligence Test. Swiss Journal of Psychology,
62, 131-138.

Priemus, H. (1986). Housing as a Social Adaptation Process - A
Conceptual Scheme. Environment and Behaviour, 18(1), 31-52.

Prior, J., & Bartlett, P. (1995). Environmental Standard: Homes for a
Greener World: Building Research Establishment, Garston UK.

Raats, M., Sheperd, R., & Sparks, P. (1995). Including moral dimensions
of choice within the structure of the theory of planned behaviour.
Journal of Applied Social Psychology, 25, 484-494.

Rapoport, A. (1971). Some Observations Regarding Man-Environment
Studies. Architectural Research and Teaching, 2. In A. Rapoport
(Ed.), (1995) Thirty three papers in Environment-Behaviour
Research, (pp. 99-124). Newcastle upon Tyne: Urban International
Press.

Rapoport, A. (1980). Vernacular Architecture and the Cultural
Determinants of Form. In A. D. King (Ed.), Buildings and Society
(pp. 283-305). London: Routledge & Kegan Paul.

Rapoport, A. (1982). The Meaning of the Built Environment: A Nonverbal
Communication Approach. London: Sage Publications.

Rapoport, A. (1995). A Critical Look at the Concept "Home". In D. N.
Benjamin, D. Stea & D. Saile (Eds.), The Home: Words,

281



Interpretations, Meanings and Environments. Aldershot: Avebury
Publishing Limited.

Rapoport, A. (2001). Theory, culture and housing. Housing, Theory and
Society, 17(4), 145-165.

Reips, U.-D. (2001a). Internet-Based Psychological Experimenting. Paper
presented at the Psychology and the Internet: A European
Perspective, Conference of the Wessex and Wight branch of the
British Psychological Society, 07-09 November 2001, QinetiQ,
Farnborough, UK.

Reips, U.-D. (2001b). The Web Experiment Method: Advantages,
Disadvantages, and Solutions. In M. H.  Birnbaum (Ed.),
Psychological Experiments on the Internet (pp. 89-117). San
Diego: Academic Press.

Reips, U.-D. (2003), Web Experimental Psychology Lab, Homepage
http://www.psvchologie.unizh.ch/genpsy/Ulf/LabAA/ebExpPsvLab. h
tml

Reis, A. (2001). Housing appearance as an indicator of housing quality.
Paper presented at the 32nd Conference of the Environmental
Design Research Organization, Edinburgh.

Renn, O. (1990). Risk Perception and Risk Management: A Review. Risk
Abstracts, 7, 1-9.

Renn, O. (1998). The Role of Risk Communication and Public Dialogue
for Improving Risk Communication. Risk, Decision and Policy,
3(1), 5-30.

Ritterfeld, U. (2002). Social Heuristics in Interior Design Preferences.
Journal of Environmental Psychology, 22, 369-386.

Roaf, S. (2004). Closing the Loop: Benchmarks for Sustainable Buildings.
London: RIBA Enterprises.

Rohrmann, B., & Bishop, I. (2002). Subjective responses to computer
simulations of urban environments. Journal of Environmental

Psychology, 22, 319-331.
Rokeach, M. (1972). Beliefs, Attidudes and Values. London: Jossey-Bass

Inc.

Sadalla, E. K., Vershure, B., & Burroughs, J. (1987). Identity Symbolism
in Housing. Environment and Behaviour, 19(5), 569-587.

Sadalla, E. L., & Sheets, V. L (1993). Symbolism in Building Materials -
Self Presentational and Cognitive Components. Environment and
Behaviour, 25(2), 155-180.

Saegert, S. (1985). The role of housing in the experience of dwelling. In 1.
Altman & C. M. Werner (Eds.), Home Environments: Human
Behaviour and Environment. Advances in Theory and Research
(Vol. 8). New York: Plenum.

Saunders, P. (1989). The Meaning of Home in Contemporary English
Culture. Housing Studies, 4, 177-192.

Sayers, D. (1998). A Study of Domestic Greywater Recycling: National
Water Demand Management Centre, Environment Agency, West
Sussex.

Schlumpf, C., Behringer, J., Durrenburger, G., & Pahl-Wostl, C. (1999).
The Personal C02 calculator: A modelling tool for Participatory

282


http://www.psvcholoqie.unizh.ch/genpsy/Ulf/LabAA/ebExpPsvLab._h

Integrated Assessment methods. Environmental Modelling and
Assessment, 4, 1-12.

Schumaker, E. (1974). Small is Beautiful. London: Abacus.

Schwartz, S. H. (1977). Normative Influences on Altruism. In L. Berkowitz
(Ed.), Advances in experimental social psychology (pp. 221-279).
New York: Academic Press.

Schwartz, S. H. (1992). Universals in the content and structure of values:
Theoretical advances and empirical tests in 20 countries.
Advances in Experimental Social Psychology, 7, 649-658.

SEPA. (2004). Catchment pollution reduction programme under Directive
78/659/EEC on the quality of fresh waters needing protection or
improvement in order to support fish life: Programma to achieve
Guildeline standards under Article 5 of the Directive, DEVERON,
UGIE & YTHAN CATCHMENTS, from
http://www.sepa.orq.uk/data/fish/reports/pdf/25.pdf

Sheppard, S. R. J., Achiam, C., & D'Eon, R. G. (2004). Aesthetics: Are
We Neglecting a Critical Issue in Certification for Sustainable
Forest Management? Journal of Forestry, 102(5), 6-11.

Shields, J. (1999), Living Water. Edinburgh, UK: Personal
Communication, May 1999.

Shifflett, D. (1997). Public Approval of Interior Plumbing Systems Using
Recycled Water. Monteray Regional Water Pollution Control
Centre, Monterey, California.

Sime, J. (1999). What is Environmental Psychology? Texts, Content and
Context. Journal of Environmental Psychology, 19, 191-206.
Sixsmith, J. (1986). The Meaning of Home: An Exploratory Study of
Environmental Experience. Journal of Environmental Psychology,

6, 281-298.

Slovic, P. (1993). Perceived Risk, Trust and Democracy. Risk Analysis,
13(6), 675-682.

Smith, M., Whitelegg, J. and Williams, N. (1997) Life Cycle Analysis of
Housing. Housing Studies 12(2), 215-229.

Smith, M., Whitelegg, J. and Williams, N. (1998) Greening the built
environment. London: Earthscan Publications Ltd.

Somerville, P., & Knowles, A. (1991). The Difference that Tenure Makes.
Housing Studies, 6(2), 112-130.

Sparksman, G., Groak, S., Gibb, A., & Neale, R. (1999). Standardisation
and pre-assembly: adding value to construction projects (No. 176):
CIRIA.

Staats, H. (2003). Understanding Proenvironmental Attitudes and
Behaviour: An Analysis and Review of Research Based on the
Theory of Planned Behaviour. In M. Bonnes, T. Lee & M. Bonaiuto
(Eds.), Psychological Theories For Environmental Issues (pp. 171-

201). Aldershot: Ashgate.
Starr, C. (1969). Social Benefit Versus Technological Risk. Science, 165,

1232-1238.
Staufer, J. (1996). Safe to Drink: The quality of your water.
Machynlleth: Centre for Alternative Technology Publications.
Steg, L. (2003). Motives and behaviour in social dilemmas relevant to the
environment. In L. Hendrickx, W. Jager & L. Steg (Eds.), Human

283


http://www.sepa.orq.uk/data/fish/reports/pdf/25.pdf

Decision Making and Environmental Perception. Understanding
and Assisting Human Decision Making in Real-Life Settings (pp.
83-102). Groningen: University of Groningen, Department of
Psychology.

Stern, P. (2000). Towards a Coherent Theory of Environmentally
Significant Behaviour. Journal of Social Issues, 56(3), 407-424.

Stern, P., & Dietz, T. (1994). The Value Basis of Environmental Concern.
Journal of Social Issues, 50(3), 65-84.

Stern, P., Dietz, T., & Kalof. (1993). Value Orientations, Gender, and
Environmental Concern. Environment and Behaviour, 25(3), 322-
348.

Stern, P., Dietz, T., Ruttan, V. W., Socolow, R. H.,, & Sweeney, J. L
(1997). Environmentally Significant Consumption; Research
Directions. Washington DC: National Academy Press.

Stern, P., & Oskamp, S. (1987). Managing Scarce Environmental
Resources. In D. Stokols & I. Altman (Eds.), Handbook of
Environmental Psychology (pp. 1043-1088). Malabar, Florida:
Krieger Publishing Company.

Stirling, S. (2005), Residential design and the difference between the
planning systems of Bavaria and Scotland, Presentation to the
Aberdeenshire Design Forum, March 5th 2005.

Stokols, D. (1995). The Paradox of Environmental Psychology. American
Psychologist 50, 821-37.

Stokols, D. and Schumaker, S. (1981) People in Places: A Transactional
View of Settings. In: Harvey, J., (Ed.) Cognition, Social Behaviour
and Environment, pp. 441-488. Hillsdale, NJ: Lawrence Erlbaum

Structure  Plan  Area  Forecasts (1999), Aberdeen City and
Aberdeenshire Councils, 1998-2016.

Sugiyama, T. (2001). The Perceptual Aspect of Sustainable Design:
Environmental Preference and Unresolved Issues. MERA journal,
7(1), 1-10.

Sugiyama, T. (2002). Perception of Sustainable Design: An empirical
examination of environmental preference and evaluation of
sustainability. Journal of Architectural Planning and Environmental
Engineering., AlJ, 552, 93-99.

Sundstrom, E., Bell, P., Busby, P. & Asmus, C. (1996). Environmental
Psychology: 1989-1994. Annual Review of Psychology 47 485-
512.

Syme, G., & Eaton, E. (1989). Public Involvement as a Negotiation
Process. Journal of Social Issues, 45(1), 87-107.

Syme, G., & Nancarrow, B. (1992). Predicting Public Involvement in
Urban Water Management and Planning. Environment and
Behaviour, 24(6), 738-758.

Syme, G., Nancarrow, B., & McCreddin, J. A. (1999). Defining the
components of fairness in the allocation of water to environmental
and human uses. Journal of Environmental Management, 57, 51-
70.

Taylor, S. M., & Konrad, V. A. (1980). Scaling Dispositions Toward the
Past. Environment and Behaviour, 12(3), 283-307.

284



THB (Traditional Housing Bureau) (1999a) Traditional Built Houses are
Best Confirms MORI survey. Publicity Flyer.

THB (Traditional Housing Bureau) (1999b) The Public Don't Care How
their Houses are Built. Publicity Flyer.

THB (Traditional Housing Bureau) (1999c) New technology makes quiet
in the home even more important. Publicity Flyer.

Thogersen, J. and Olander, F. (2003), Human values and the emergence
of a sustainable consumption pattern: A panel study, Journal of
Economic Psychology (23), 605-630

Thomas, R. G. (1996). Indemnities for long-term price risk in the UK
Housing Market. Journal of Property Finance, 7(3), 38-52.

Tognoli, J. (1987). Residential Environments. In D. Stokols & I. Altman
(Eds.), Handbook of Environmental Psychology. New York: Wiley
Interscience.

Triandis, H. C. (1995). Individualism and Collectivism. Boulrer, CO:
Westview Press.

Twigger-Ross, C. (1997). Book Review - House as a mirror of self:
exploring the deeper meaning of home. Journal of Environmental
Psychology, 17, 175-179.

Ulrich, R. S. (1983). Aesthetic and Affective Response to Natural
Environment. In I. Altman & J. F. Wohlwill (Eds.), Behaviour and
the Natural Environment (pp. 85-125). New York: Plenum Press.

UN (1987) World Commission on Environment and Development, Our
Common Future (The Brundtland Report). Oxford:  Oxford
University Press.

Uzzell, D. (2000). Environmental Psychology and the Environmental
(Design) Professions. I1AAP, Newsletter, 12(1).

Uzzell, D. and Jones, E. (2000), The development of a process-based
methodology for assessing the visual impact of buildings., Journal
of Architectural and Planning Research, 17(4) 330-343.

Uzzell, D. (2001). Conversations on Aesthetics. In B. Cold (Ed.),
Aesthetics, Well-Being and Health: Essays within Architecture and
Environmental Aesthetics (pp. 271-289). Aldershot: Ashgate.

Vining, J., & Ebreo, A. (2002). Emerging Theoretical and Methodological
Perspectives on Conservation Behaviour. In R. Bechtel & A
Churchman (Eds.), Handbook of Environmental Psychology (pp.
541-558). New York: John Wiley & Sons Inc.

Viek, C., Reisch, L., & Scherhorn, G. (1999). Transformation of
Unsustainable Consumer Behaviours and Consumer Policies -
Problem Analysis, Solution Approaches and a Research Agenda.
In P. Vellinger (Ed.), Research approaches to support the
industrial transformation science plan, International Human
Dimensions Programme on Global Environmental Change,
Industrial Transformation Project, Report Number 19, December
1999, Amsterdam.

Walmsley, D. J.,, & Lewis, G. J. (1993). People and Environment:
Bevavioural Approaches in Human Geography. New York: John

Wiley & Sons, Inc.

285



Wapner, S. (1995) Toward Integration: Environmental Psychology in
Relation to Other Subfields of Psychology. Environment and
Behaviour 27 (1):9-32.

Wapner, S. and Demick, J. (2002) The Increasing Contexts of Context in
the Study of Environmental Behaviour Relations. In: Bechtel, R.B.
and Churchman, A., (Eds.) Handbook of Environmental
Psychology, pp. 3-14. New York: John Wiley & Sons Inc.

Warner, W. S. (1999). The Influence of Religion on Blackwater
Treatment. Paper presented at the Managing the Wastewater
Resource, Norway.

Werner, C.M., Brown, B.B. and Altman, I (2002) Transactionally
Oriented Research: Examples and Strategies. In: Bechtel, R.B.
and Churchman, A., (Eds.) Handbook of Environmental
Psychology, pp. 203-221. New York: John Wiley and Sons Inc.

Werner, C.M. (2003), Changing homeowners' use of toxic household
products: a transactional approach. Journal of Environmental
Psychology 23, 33-45.

Wilson, M. (1996). The Socialization of Architectural Preference. Journal
of Environmental Psychology, 16, 33-44.

Wilson, M., & Mackenzie, N. (2000). Social attributions based on
domestic interiors. Journal of Environmental Psychology, 20(4),
343-354.

Wohlwill, J. F. (1976). Environmental Aesthetics: The Environment as a
Source of Affect. In I. Altman & J. F. Wohlwill (Eds.), Human
Behaviour and Environment - Advances in Theory and Research,
Volume 1 (pp. 37-86). New York: Plenum Press.

WWF-UK (2002), One Million Sustainable Homes - Turning Words into

Action,
http://www.wwf.orq.uk/filelibrarv/pdf/sustainablehomes dec02.pdf

286


http://www.wwf.orq.uk/filelibrarv/pdf/sustainablehomes_dec02.pdf

8 Publications resulting from this research

8.1 Journal Articles

Burkhard, R., Deletic, A. and Craig, A.,(2000), Techniques for Water and
Wastewater Management: A Review of Techniques and their
Integration in Planning, Urban Water,2(3),197-221.

8.2 Book Chapters/Conference Proceedings

Craig, A., Abbott, L., Laing, R., & Edge, M. (2005). Assessing the
acceptability of alternative cladding materials in housing:
theoretical and methodological challenges. In R. Garcia-Mira, D.
Uzzell, J. Real & J. Romay (Eds.), Housing, Space and Quality of
Life (pp. 59-69). Aldershot: Ashgate.

Edge, M., & Craig, A. (2005). Internet Methodologies in Housing
Research. In D. U. Vestbro, N. Wilkinson & Y. Hurol (Eds.),
Methodologies in Housing Research (pp. 272-285). Gateshead:
Urban International Press.

Craig, A.,(2002), Overcoming Expertocracy Through Sustainable
Development: The Case of Wastewater, in: G. Moser, E. Pol, Y.
Bernard, M. Bonnes, J. Corraliza & V. Giuliani (Eds.) Places,
People & Sustainability (pp. 270-279), Gottingen, Germany:
Hogrefe & Huber.

8.3 Conference Presentations

Craig, A., Abbott, L., Laing, R. and Edge, M. (2002), Assessing the
acceptability of alternative cladding materials in housing:
theoretical and methodological challenges, Paper presented at
the 17th Conference of the International Association for People-
Environment Studies, La Coruna, Spain, 24th-27th July.

Abbott, L. and Craig, A. (2002), The functional and symbolic aspects of
building materials: a socio-psychological perspective, Paper
presented at the British Psychological Society Social Psychology
Section Annual Conference, University of Huddersfield,
September 2002.

Edge, M. & Craig, A., (2002),Change and Innovation in Housing Design:
Investment Characteristics of New Forms of Owner-Occupied
Housing, Proceedings of the ENHR 2002 Conference 'Housing
Cultures - Convergence and Diversity', Vienna, 1-5 July.

Laing, R. and Craig, A.,(2001), The Holistic Value Assessment of
Prefabricated Housing: Evolving Technologies and
Methodologies, Paper Presented at the 32nd conference of the
Environmental Design Research Association (EDRA)

287



Craig, A. and Laing, R.,(2001), Préfabrication and Standardisation in
Housing: Old Dreams Revisited, Paper presented at the 32nd
conference of the Environmental Design Research Association
(EDRA)

Laing, R., Craig, A. and Edge, M.,(2001), Prefabricated Housing: An
Assessment of Cost,Value and Quality., Paper presented on the
19th June at the International Conference on Construction, Hong
Kong

Craig, A., Laing, R. & Edge, M. ,(2000), The Social Acceptability of
Préfabrication and Standardisation in New Housing, Paper
presented at the 16th Conference of the International Association
for People-Environment Studies, Paris, 4th-7th July

Burkhard, R., Craig, A. and Deletic, A.,(2001), A Review of Rainwater
Management Techniques and their Integration in Planning, Paper
presented at the RIAS Convention in Dundee on May 17th - 19th
2001. Laying Siege to Toytown

Craig, A.,(2001), Selling Green - will the public buy it?,Developing
Sustainability: North East. Seminar of the Aberdeen
Sustainability Research Trust. 5th Dec, 2001

Burkhard, R., Deletic, A. & Craig, A. ,(1999), Evaluation of Holistic Water
and Wastewater Wanagement Strategies for New Housing
Developments: A Review, Paper presented at the 4th
SANHYGA99 conference in Piestany, Slovak Republic.

288



Appendices

289



Appendix 1: Water and Wastewater Study

290



Over the past few years, water pollution and water shortage have become important
issues in both Scotland and Britain as a whole. Water in our taps is treated to
extremely high standards (to make it safe to drink), and it is this water that we use
to flush our toilets with. At the moment, over a third of the total mains water we use
goes on flushing the toilet. It has been suggested that we can reduce many of these
problems by using water in a more environmentally friendly way.

This would mean using less water in general, and also possibly re-using some of the
water that we presently drain away down the plughole. This recycled water is not
suitable for drinking, but if treated could be used to flush toilets or water the
garden. This water would be treated to a safe standard, but would be slightly
cloudy in appearance. Only water from baths, showers and hand basins would be

used in such systems.

Another way of using less mains water would be to use rainwater collected from
roofs. The technology to collect, store, and use this water is fairly straightforward,
and has the potential for large water savings.

Listed below are some statements made by people about water issues. Could you
please read each one carefully and indicate the amount you personally agree with

each one by placing a tick in the appropriate box.

1) It rains all the time in this country, so we 3) / would be willing to use recycled water
don't need to worry about saving water. to water the garden with.
— "1 Strongly Agree I—m—) Strongly Agree
| Agree 1, ml Agree
1 Neither Agree or Disagree a Neither Agree or Disagree
n I Disagree 1. 1 Disagree

i—i  Strongly Disagree L. I Strongly Disagree

2) 1 would be willing to re-use water from 4) Recycling water in this way is good for
baths or showers toflush my toilet with. the environment

L -.> Strongly Agree 1..-1 Strongly Agree

1 > Agree 1 > Agree

i > Neither Agree or Disagree a Neither Agree or Disagree

1 I Disagree 1 I Disagree

F I Strongly Disagree l.i 1 StronglyDisagree
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5) Using rain water makes a lot of sense
given that it rains so much here.

i | Strongly Agree
1 I Agree
| | Neither Agree or Disagree
J I Disagree
k' "1 Strongly Disagree

6) We should value water more than we do.

I Strongly Agree

L.. I Agree
a Neither Agree or Disagree
| Disagree

i 1 Strongly Disagree

7) W ater companies should do more to stop
drought's happening

| 1 Strongly Agree
U.i 1 Agree

| | Neither Agree or Disagree
k 1 Disagree

L > Strongly Disagree

8) Things that make people more aware of
the amount of water they use are a good
idea.

| I Strongly Agree
1 > Agree
Neither Agree or Disagree
..... I Disagree
1.. 1 Strongly Disagree

9) [ would be willing to use recycled water
to water a vegetable patch with.

1 Strongly Agree

i Agree
| Disagree

|
1
a Neither Agree or Disagree
1
| I Strongly Disagree

10) Ifthe waterfront baths and showers was
called "Greywater™, this would put me off
using such a system.

1 > Strongly Agree

1 I Agree

I > Neither Agree or Disagree
l-i— | Disagree

l....Strongly Disagree

11) These “GREYWATER” systems need maintaining about once a year (about the

Sflmp pffnrf nc rhnnoino atan wnchnr® vvnnlH thic hnthpr vnn at gil?

Yes |
No |
Not Sure

Yes |
No [

12) If you think there might be any problems with using GREYWATER to flush

toilets or water the garden, please list them here:
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13) If you think there might be any problems with using RAINWATER for flushing
toilets or watering gardens, please list them here:

14) Have you ever come across RAINWATER systems before? Yes| 1

No Q

15) As with any home improvement, these systems cost money. Baring this in mind,
would you be willing to pay to have a water recycling system installed in your
property if it meant that you paid £50 a year less on council tax.

Yes | |

No O — —»GotoQuestion 17

16 ) How much would you be prepared to pay to have a water recycling system
installed in your property?

£0 [J  (Only if it was free)

less than £50 [] £200 |
£100 O £300 O
£150 O more than £300 []

17) Who do you think should pay for installing systems like this?

18) Why is this?
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As was described above, using rainwater and re-using water from our baths,
showers, etc. would cut down dramatically on the amount of mains water used.
However, some argue that to be truly environmentally friendly, it would be better to
reduce the need to flush so much water down the toilet. This would mean using a
different kind of toilet which does not have a water flush. While this can seem like a
strange idea, it is now seen as a good solution to a serious environmental problem.
In fact, the National Trust have started installing them at many of their sites around
the UK. These new toilets either have no water in them, or use very small amounts
of water. This not only saves wasting water, but also provides a useful compost
which can be used for agricultural purposes. A lot of work has gone into designing
these toilets, so they are hygienic and odour free.

19) Would you ever consider having such a toilet put in your house?

Yes
No
Not Sure

20) Please list any concerns you might have about such a toilet:

21) As with any home improvement, these systems cost money. Baring this in mind,
would you be willing to pay to have a composting toilet installed in your property if
it meant that you paid £50 a year less on council tax.

Yes O — —>¢ Go to Question 22

No O — — » Go to Question 23
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22 ) How much would you be prepared to pay to have a composting toilet installed
in your property?

£0 L1 (Only if it was free)

less than £50 £200 D
£100 £300 D
L more than £300 D

23) Do you know where sewage from your house gets treated?

£150

Yes O — — » Where is it treated?

No O

24) Do you know what the water authority in this region is called?

Yes 0 - —» Whatis itcalled?

No Q

25) What is your opinion about the use of WATER METERS to charge people for
the amount of water they use?

Thank you very much for taking the time to complete this questionnaire. Please write in

any comments or suggestions you have regarding the questionnaire here:

Please now fill in the back page and return the questionnaire in the FREEPOST
envelope provided.
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It would be useful for the purposes of this study, if you could provide some background
details about yourself. If you would prefer not to fill out this part, then leave it blank.

We would still be interested in your responses to the rest of the questionnaire.

Male |:| Which of the following age bands dg
Female D you fall into? Less than 20 | |
21-30 |
long have you lived in your present home ? 31-40 | |
Less than one year 41-50
1- 5 Years 51-60 |

Over 5 Years over 60 [ j

Do you know what year your house was built in?

Yes Q >« What year (approx.) |

No Q >m Approximately how old would you say your

house was?

How many people live in your household (including yourself)?

One O Two O Three O

Four[ 1 Five O Six [}

More than six [}
Is your home: Rented o
Owned [}

Other (Please Specify) O

THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNNAIRE



Appendix 2: Houses presented in study of attitudes
towards various house types
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Appendix 3: Surveys for study of cladding materials
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THE
ROBERT GORDON
UNIVERSITY

ABERDEEN

FACULTY OF DESIGN

SEARCH
Research Centre for:
Scott Sutherland School
Garthdee Road
Aberdeen
AB10 7QB
United Kingdom

Tel: 01224 263544
Fax: 01224 263737

-\Ze are doing a research project at the Robert Gordon University looking into
‘ QnOVative methods of constructing new houses, including the use of different wall and
Ofmaterials, We would be grateful if a member of your household could take the

i . . .
M to fill in the attached questionnaire.

T ) } )
he Purpose of this survey is to collect information about the attitudes people have
Ward the use of various wall and roof materials.

Iy .
Order to study this, we have modelled the houses on a computer, and placed them in
P Otograph of a real place, so as to create a realistic impression of each house. You

W ; . ..
el Notice that the background doesn’t change when the pictures do. This is because
e interested only in your opinions about the houses themselves.

A :
nOnymlty of responses is assured.
0
behalf of the project team, I would like to thank you for taking part in this project.

Sin()erely’

|
Iltholny Craig.




RESEARCH SURVEY

On each of the following pages, you will be presented with two views of a
Particular house, followed by a series of questions about that house. Please
answer as many questions as possible, leaving blank any that are unclear,
~member that there are no right or wrong answers, and that all opinions are

taken seriously.

of the houses presented in this survey are built using timber frames. |If you have
alv opinions about the use of timber frame construction in house-building, please
rte them in the following box:



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

\]*/ £ f

1 2 3 4 5 6 7

I would consider buying this house Ol Q| Q Ql Q| Ql Q|

This house has a pleasant

appearance g A a [ O O O
The house style is “traditional” 0 0O Or Q| Q| Q QI

This house strikes me as being

medl 0 0 Q Qi Qi Q

This house looks boring 0 Q Q Qi

e wowsovereei O QI Q] Qi Q 0 Qi
ThishouseIookslikeit\lfgirI]gI?isr':]g Ol Ql QJ Ql Q| Q| Q|
dietasemrE Q] Qi Qf Q] Qi Qi Qi
oddsyteraze it Q Qi O Qi Qi Qi Qi

I think developers could easily sell

hosestiketiis 51 Q o o1 Qi Qi Qi



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1 would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

I find this house unappealing

I would say the house style is
“modem”

I think developers could easily sell
houses like this

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here

/

7agree or disagree with the following statements:

miZ / <
2
[ I | |
Oi Qi Oi
On O i
Qi Qi i
OpF O O
Onf O O
Oi Oi Qi
Oj O Qi
Qi Qi [i
Oi Qi Qi

J- A

W ~vle~/11 li> w/l/c/lyou

6

a1 ol
O] O
Ol O
Oy Q
Qi Oj
Oy Q
O] a
ol Os
O On



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following staterments:

/ .
S I
_ _ _ 1 2
Iwouldcor:ld:rbuy:gthlslhouse QI QJ Q] Q] QI QI QI
This house has a pleasant
appearance Q| Q Q |:|] QI QI QI

The house style is “traditional” O] |:I] |:|] QJ QJ Qi Qi

This house strikes me as being

unusual QJ Q i Q] Q] Q i Q i Q i

This house looks boring Q i QJ Q i Q Q I Q I Qj'

M ompemntexnoter Q1 0 Qi Q@ Qj Q] Qi
This house looks like it \Ilgirl]lgliiisr;[g Q Di Q I Q : Q] Q] Q]
I find this house unappealing Qj Q] Q] Q i Q I Q] Q I

I would say the hou‘s‘ﬁ]zté/é?ni’s’ Q I Q I Q I Q I QJ Q i Q]

I think developers could easily sell

houseslikethis 7 Q] Qi Qi Qi Qi Qi



*me /7i1f/At /1/cYil/c-</, p>/e&se INncflc a ie the extentto w /iic/i yoo

agree or disagree with the follow ing statements:

/ 4
1 2 3 4 5 6 7

I would consider buying this house Pl Pl Pl P Pl Pl PJ

This house has a pleasant

appearance L] 1 [0 [ P O O
The house style is “traditional” Pl O 1 0 [ 0 O P |
This house strikes me as being
msdl PjPs Pi O Pj Pi Pj
This house looks boring |i Eh mH u Pi P : P_]

The colours of the materials : .
complement each other O o o Q P' [ P I

This house looks like it will last a . . . . . . .
longtime P P_] Pi Pi1 Pi Pi Pi

I find this house unappealing T ] Q ] 1 ] 1 [ P |

I would say the house style is | 1 O 1 PJ P i P ;

)

“modem”

I think developers could easily sell

houses like this |:|j [] PJ |:|1 H Pi ]

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following staterments:

I would consider buying this house

Q) Q) b1 QI Qi

0
O Qi Qi O1 QI Ql
The house style is “traditional” Q Qi Q1 01 QI QI
This house strikes me as being Qi Qj Ql o1 O O

unusual
Qf Qi O Qi Q Qj Qi
T ompementennoher Q1 Q1 Qi Qi QO Qi
This house looks like it \:\;i!]lglfisr;: |:| QI Ql D | Ql QJ Q|
I find this house unappealing Ql QJ |:| Q Q Q Q|
I would say the houfrenzt;/;]i’s’ QI QJ QJ |:| Dl Ql QJ

I think developers could easily sell i

houses like this 13 Ql QJ O QI Q QI

This house has a pleasant
appearance

This house looks boring

Ifyou have any other comments
you would like to make about the
appearance of this house, then
please write them in here



Y /1. HCi<yAC— [-»1€.v<//c.-t. 11/l IIT Q% - *am -rtif <> vwv/i/eViy ‘tem

7 agree or disagree with the following statements:

A# <
/1 S ff s

1 2 3 4 5 6 7
I would consider buying this house
B B Qi
This house has a pleasant «
appearance i Qi O O B O B

The house style is “traditional” D D
3 =] 18 B b

This house strikes me as being

unusual o o g o tha U 1

This house looks boring |

The colours ofthe materials I l
complement each other o o] o] [}

This house looks like it will last a
A

longtime 0O j O i
I find this house unappealing R
DlHi DHi . . = . o i
I would say the house style is ] l:l-
« S o 0 j D i
modem Hi ] ]

I think developers could easily sell

houses like this O i o] o] |:| |:|

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



The houses shown on the left hand side of this page are the same as the houses in this
survey (feel free to look back over the survey to see larger versions of the pictures)

Please rank the houses in order of preference (1= most preferred, 6=least preferred). Do this by

writing “1” in the box next to the house you like the most, “6” next to the house you like the
least, and so on.

In general, if you were in the process of buying a house, what factors would you consider to be
the most important in influencing your choice of property (most important first)?

4
5

6

It has been suggested that the price of a house could include some sort of maintenance fund
which would cover any necessary maintenance requirements over a period of 10 years. So, if for

example the external walls of the house needed painting, then this would come out of this
fund.

In relation to such afund, please indicate the extent to
which you agree or disagree with thefollowing statements: £

70 I think the idea of a maintenance fund

included in the price of a house is a good idea l:l] Q- Q- Q Q D' Q
|

71 I would prefer to not have a maintenance fund,

but pay less for the house instead Q Q Q Q Q Q Q

72 lwould rather pay for required maintenance if

and when itwas needed [ ] n @) J O ] Q Q ] Q]



It would be useful if you could provide some background details about yourself. If you would prefer not to fill out this part,
just leave it blank. We would still be interested in your responses to the rest of the survey.

Sex Q  Male Is your home: Q  Owned outright
Female ] Owned with mortgage
How long have you Q Less than 1 year ] Part owned
lived in your present i—i
home? 1 1D Years ] Rented
-1 r
5-10 years ] Other
Over 10 Years What type of property 1 | House
_ _ is your home? —
Which of the following | 16-20 Bungalow
age bands do you fall —. U]
into? O 21-30 o Flat
31-40 ]  Maisonette
41-50 []  Other
0 51-60 Approximately, when Pre 1900 Q 1960-1990
was your house built?
Over 60 O 1900-1939 Q Post 1990
How many people live [ One Q Four O 1940-1959
in your household r—,
(including yourself)? 1 1 Two O Five Would you consider | i, w [
buying a house in —' Yes ' Maybe
. Three Q More than 5 a new housing | | Ngq
development? &+

Many thanks for taking the time to complete this. Please now return the survey using the freepost envelope provided.
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ROBERT GORDON
UNIVERSITY

ABERDFEN

FACULTY OF DESIGN

SEARCH
Research Centre for:
Scott Sutherland School
Garthdee Road
Aberdeen
AB10 7QB
United Kingdom

Tel: 01224 263544
Fax: 01224 263737

We are doing a research project at the Robert Gordon University looking into
nnOvatlve methods of constructing new houses, including the use of different wall and
“f materials. We would be g grateful if a member of your household could take the
lime to fill in the attached questionnaire.

1
the Purpose of this survey is to collect information about the attitudes people have
Ward the use of various wall and roof materials.

"order to study this, we have modelled the houses on a computer, and placed them in
photograph of a real place, so as to create a realistic impression of each house. You
Notice that the background doesn’t change when the pictures do. This is because
“are interested only in your opinions about the houses themselves.
"onymity of is assured
~ y of responses is assured.

0
"behalf of the project team, I would like to thank you for taking part in this project.

&incerely,

kxnthOHy Craig.



RESEARCH SURVEY

On each of the following pages, you will be presented with two views of a
Particular house, followed by a series of questions about that house. Please
answer as many questions as possible, leaving blank any that are unclear,
member that there are no right or wrong answers, and that all opinions are

taken seriously.



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

/ r X /!
1 2 3 4 5 6 7
I would consider buying this house 0]ololo] Q . .
] QI Qi

This house has a pleasant

@ oo Qi Qi Qf Qi Q] Qi
The house style is “traditional QJ Qi Qi - Qi Qi Qi

This house strikes me as being

med o Qi Qi Qf Qi Qi Oy
This house looks boring ) . . . ; . .
Q) QI QI Q) QI QI Qi
The colours of the materials . . - .
complement each other - O Qi O Q I Q I QJ
This h looks like it will last . . . ;

is house lool |e|\|/(\;|ng?isn£ 0j QI QI QI QI QJ QJ

| find this house unappealing Q i Q i QJ Q i %3 0 0
I would say the house style is - . . . . . .
Y “motgem” QJ Q I Q | Q' Q I Q I QJ

I think developers could easily sell

houseslikethis  Qj Qi Qj Qj Qi Q] Q]

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



13.

14,

15,

16.

17.

18.

19.

20.

21.

22.

I would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

1 find this house unappealing

I would say the house style is
“modem”

| think developers could easily sell
houses like this

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here

Pi
Pi

Pi

Pi

Pi

Pi
Pi

Pi

Pi

Pi
O

Pi

Pi

O]

O]

ni Q
pji P
HE .
p P
Oi Cm
P: P
P P
Q
O P
P P

13
Pi

P
Ql
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In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

1would consider buying this house

W -
W ~

This house has a pleasant
appearance

a
a

The house style is “traditional”

This house strikes me as being
unusual

U oo -
W w[]° W

W W

U Q

W °
W W W Ww W
W OWW W W W

This house looks boring

W Wwwwe-

|

The colours of the materials
complement each other

This house looks like it will last a
long time

Wwww ]2 [0 w-

" WO WO WWW W

| find this house unappealing

i3
3

W
]

I would say the house style is
“modem”

&
|
|
[y

I think developers could easily sell
houses like this

aln
|
O
a
H
vs)

Ifyou have any other comments
you would like to make about the
appearance of this house, then
please write them in here



35.

36.

37.

38.

39.

40.

42.

43.

Y/l f7 .11« Yt=>TF=—//0iAvc* /T/tTxil/fc/, /T1/c.v/.ver ///cffottto tfio oxtont to w'Jiic/t you
agree or disagree with the following statements:

1would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

I find this house unappealing

I would say the house style is
“modem”

I think developers could easily sell
houses like this

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here

1

Qi

Oi

Qi
O)
Oi
J

Qi Qi
Qi O

o o
O 0J
0o

0

O
L1

O |

5 6
3] Qi
31 O
0 O
3i Ol
ol
0
O O
DI

O]

Oi

O]
my



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following staterments:

I'would consider buyingthishouse | | | | [ | | H_OI ] Q

This house has a pleasant

wearere [ (P 3 [CILQi Qi Qj
The house style is “traditional” |:| |:| Eﬂ_l:ﬂ_Ql QI QJ

This house strikes me as being

unusial 3 Qi Qi D11 Qj

This house looks boring 3 Q ) Q

The colours of the materials . . .
complement each other Q Qj Qi

This house looks like it will last a ; = . ]
o I I\Ilgngtirne 3 Qi Ql:l g QJ Q:
I find this house unappealing 3 3 Q i |:| U |:| Q i
| would say the h lei . .
e 3 Q Q; Q B33

I think developers could easily sell

houses like this 3 Qi Qi [ i Qi Qi



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

i/ycf t-A/c-vi/ .

agree or disagree with the following statements:

NN

I would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

| find this house unappealing

I would say the house style is
“modem”

| think developers could easily sell
houses like this

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here

S

1

i

Qi
Qj

Qi Qi
Qi Qi
0 O

O] Qi
Q< Os

n n
O Dj
O; O]

Qu Cdu

0] O

Cd
Qi
0l

Q
mj
Qi

W J7IC Il V<>1/

i
O L
Qi O
0 0O
Qi Qi

o o
0. Qi
1, O



The houses shown on the left hand side of this page are the same as the houses in this
survey (feel free to look back over the survey to see larger versions of the pictures)

Please rank the houses in order of preference (1= most preferred, 6=least preferred). Do this by
writing “1” in the box next to the house you like the most, “6” next to the house you like the
least, and so on.

In general, if you were in the process of buying a house, what factors would you consider to be
the most important in influencing your choice of property (most important first)?

1 4
2 5
3 6

It has been suggested that the price of a house could include some sort of maintenance fund
which would cover any necessary maintenance requirements over a period of 10 years. So, if for
example the external walls of the house needed painting, then this would come out of this

fund.

In relation to such afund, please indicate the extent to / A A t A
which you agree or disagree with thefollowing statements’.

| think the idea of a maintenance fund
included in the price of a house is a good idea

71 I would prefer to not have a maintenance fund,
but pay less for the house instead

72 I would rather pay for required maintenance if
and when it was needed



It would be useful if you could provide some background details about yourself.

just leave it blank. We would still be interested in your responses to the rest of the survey.

Sex Q

74. How long have you Q
lived in your present i—i
home? %1

Which of the following |
age bands do you fall —.
into? O

6.  How many people live [
in your household }.
(including yourself)? 1 1

|

Many thanks for taking the time to complete this.

Male 7. Is your home:

Female

Less than 1year

1-5 Years
5-10 years
Over 10 Years 8. What type of property
is your home?
16-20
21-30
31-40
41-50
51-60 . Approximately, when
was your house built?
Over 60 Y
One O Four
F---1
Two O Five 80. Would you consider
buying a house in
Three Q More than 5 a new housing

development?

(100"

[]
I

_OoOood do

HENENANEE

If you would prefer not to fill out this part,

Owned outright
Owned with mortgage
Part owned

Rented

Other

House

Bungalow

Flat

Maisonette

Other

Pre 1900 Q 1960-1990

sHH

1900-1939 Q  Post 1990
1940-1959

Yes 0 Maybe

No

Please now return the survey using the freepost envelope provided.
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THE
ROBERT GORDON
UNIVERSITY

ABERDEEN

FACULTY OF DESIGN

SEARCH
Research Centre for:
Scott Sutherland School
Garthdee Road
Aberdeen
ABI10 7QB
United Kingdom

Tel: 01224 263544
Fax: 01224 263737

i\zle are QOing a research project at the Robert Gordon University looking into

: fovative methods of constructing new houses, including the use of different wall and
Y0f materials. We would be grateful if a member of your household could take the

™Me to fil} in the attached questionnaire.

: The

t purpose of this survey is to collect information about the attitudes people have

"Ward the use of various wall and roof materials.

I . :
Torder to study this, we have modelled the houses on a computer, and placed them in
PhOtograph of a real place, so as to create a realistic impression of each house. You

M notice that the background doesn’t change when the pictures do. This is because
are interested only in your opinions about the houses themselves.

AHO“Ymity of responses is assured.

O behalf of the project team, I would like to thank you for taking part in this project.

ginc@re]y,

‘L\nthony Craig.



On each of the following pages, you will be presented with two views of a
Particular house, followed by a series of questions about that house. Please
answer as many questions as possible, leaving blank any that are unclear,
"member that there are no right or wrong answers, and that all opinions are

taken seriously.



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

1 2 3 4 5 6 7
I would consider buying this house Q] Q] Q i O Q I Q I Q I
This house has a pleasant
appearance  [J Q Oi O 0 QJ Q i
The house style is “traditional” 0 0 0 0 .
o Qi Qi

This house strikes me as being

unusual 0 0 0 Q1 Qi Q| Q|
This house looks boring ) . . ; .
Qi Qi Q o1 Qi Qi Qi

The colours ofthe materials 7 [ O 0 . .
complement each other O o Qi

This house looks like it will last i i Qi
is house loo Iel\llgng?ismg D] D] Ql O Ql QI Q]

1 find this house unappealing 13 QI Qj Q QI QJ QJ
O

I would say the house style is . .
‘modem” 31 QI Q

1 think developers could easily sell  «

houses like this 13 0 Q| 01 [&1 O qLH

1 1 Dj Di

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



I would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours ofthe materials
complement each other

This house looks like it will last a
long time

1find this house unappealing

I would say the house style is
“modem?”

I think developers could easily sell
houses like this

Ifyou have any other comments
you would like to make about the
appearance of this house, then
please write them in here

LJ]

[~~li

-

3i

3i

[~~1i

LJ]

B0

3 4
| | |
—. -—
LIj Ly,
[~ =

I -
Qj cli
=1~ -

Q i 3i
Q c3l
ol Q
Q1 0]

LJ

]
I:ll
o1
o
|

1
c 1



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

I would consider buying this house

/
1
Q Q Oi Qi Qi Qi Qj
This house has a pleasant
appearance. ] Or Q Q) Qi Q]
The house style is “traditional” Q QJ Q] |:|] O 0O
L]

1810101 Qi Qi Qi

This house strikes me as being
unusual

This house looks boring

The colours of the materials QJ Q| Q QJ

complement each other

This house looks like it will last a Q] O] QJ QJ

long time

I find this house unappealing . )
Q Q; Qi Qi

| would say the house style is QJ QJ QJ Q|

“modem”

O O O O
O

I think developers could easily sell

houses like this Q| QJ Q q

O

Ql Qi

Ifyou have any other comments
you would like to make about the
appearance of this house, then
please write them in here



//1 reYation to die house pictured, please indicate the extent to which you
agree or disagree with the following statements:

1 2 3 4 5 6 7
I would consider buying this house
P i P i Q i [} 3 Q i 0]
This house has a pleasant
appearance P s Qi O O 3 Qi Qi
The house style is “traditional”
o m] m] m] m] o - P
This house strikes me as being
unusual . . i O
P i Q i P i O Qi P
This house looks boring
Pi P Pi O B Bm P
The colours ofthe materials O O
complement each other P P P = P
This house looks like it will last a
long time 0] O Qi O o P i P i
I find this house unappealing []
Pi Pi O "4 o B P i
I would say the house style is 1
“modem” “! Cam1 o1 " P i Q1
I think developers could easily sell
houses like this ! . !
Pi Pi Q] O 0 8 o

Ifyou have any other comments
you would like to make about the
appearance ofthis house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

Y N

1 2 3 4 5 6 7

I would consider buying this house - . .
Q) Qi Pi

This house has a pleasant

appearance Q Q Q Q |:| |:| |:|
The house style is “traditional” D P | Q| Df) P | Q| P |
This house strikes me as being
unusual O ] ] ] P | P | QI

P P
P Q
PP

This house looks boring

The colours of the materials . .
Q) Qi Q] Ps
complement each other
This house looks like it will last a

meume Qi Pi Qi Qi

0 o 07T T

I find this house unappealing Pi Pi P | P | D D
I would say the house style is ] ] ] .
“modem” D D D D Ql P
I think developers could easily sell . . . .
houseslikethis P Pi1 P11 Pi Pi |:|]



/toi/sx-s/>/cYillc-</, /T1/tv/.vc- ///<//c.v/ic YTarc.vtent to w /i/c/7 you

| agree or disagree with the following statements:

$m
/ / / /
1 2 3 4 5 6 7
[577 I would consider buying this house
Qi Qi Qi Qi Qi Qi Qi
This house has a pleasant
i58. appearance m] m] O O m| m] O i
159 The house style is “traditional”
et m] m] o o m] O .
=
This house strikes me as being
60. unusual .
Qi Qi Q] Qi Qi Qi Q]
61 This house looks boring
Ql Qi Qi Qjj Qi Q o]
The colours ofthe materials
o 1 o i o ; ol o1
1627 complement each other ol
This house looks like it will last a
63. long time Omsa Bow P U T BBS O j
64 | find this house unappealing
: m] Qj o Q i Q i Qi Qi
I would say the house style is
m] o o m] m] m] =
65. «modem ™ 1 1 1 1
I think developers could easily sell
66.

houses like this O aHi HH Quel Qami O j

Ifyou have any other comments
you would like to make about the
appearance ofthis house, then
please write them in here



The houses shown on the left hand side of this page are the same as the houses in this
survey (feel free to look back over the survey to see larger versions of the pictures)

Please rank the houses in order of preference (1= most preferred, 6=least preferred). Do this by
writing “1” in the box next to the house you like the most, “6” next to the house you like the
least, and so on.

In general, if you were in the process of buying a house, what factors would you consider to be
the most important in influencing your choice of property (most important first)?

1 4

It has been suggested that the price of a house could include some sort of maintenance fund
which would cover any necessary maintenance requirements over a period of 10 years. So, if for
example the external walls of the house needed painting, then this would come out of this

fund.

In relation to such afund, please indicate the extent to Yy Yy * 4
which you agree or disagree with thefollowing statements: , a

y [ [ f f é y

1 2 3 4 5 6

70 I think the idea ofa maintenance fund _

included in the price ofa house is a good idea j_JI |_J LI L1 L L1 LI
73 I would prefer to not have a maintenance fund, i—i —i i—i —i i—i —i —i
but pay less for the house instead 1—1] L-J] L Jj LJ; LJ. L1 L1

72 I would rather pay for required maintenance if i—i —i  i—i i—i —i i—i i—i
and when itwas needed LJj L-l1; LJj LJ| LJ| L 1 LJ



It would be useful if you could

Sex |:|
L]

How long have you Q

lived in your present i—i
home? l l
[]
[]
Which of the following |
age bands do you fall }|-.
into? Ll
[]
[]
[]
[]
How many people live [
in your household r"T

(including yourself)?

[]

Many thanks for taking the time to complete this.

provide some background details about yourself. If you would prefer not to fill out this part,
just leave it blank. We would still be interested in your responses to the rest of the survey.

Male Is your home:
Female B H

Less than 1 year
1-5 Years
5-10 years

Over 10 Years What type of property

is your home?

16-20

21-30

31-40

41-50

51-60 Approximately, when

Over 60 was your house built?

One Q Four

wo O Five Would you consider
buying a house in

Three % U More than 5 a new housing

development?

[

I O O O O

]

Owned outright

Owned with mortgage

Part owned
Rented

Other

House
Bungalow
Flat
Maisonette

Other
Pre 1900

[

1960-1990

1900-1939 u Post 1990

1940-1959

Yes

No

Maybe

Please now return the survey using the freepost envelope provided.



2 %



THE
ROBERT GORDON
UNIVERSITY

ABERDFEN

FACULTY OF DESIGN

SEARCH
Research Centre for:
Scott Sutherland School
Garthdee Road
Aberdeen
ABI10 7QB
United Kingdom

Tel: 01224 263544
Fax: 01224 263737

We are doing a research project at the Robert Gordon University looking into
lnnOvatlve methods of constructing new houses, including the use of different wall and
"00f materials. We would be grateful if a member of your household could take the
me to fill in the attached questionnaire.

The purpose of this survey is to collect information about the attitudes people have
YWard the use of various wall and roof materials.

In order to study this, we have modelled the houses on a computer, and placed them in
photograph of a real place, so as to create a realistic impression of each house. You

Wil notice that the background doesn’t change when the pictures do. This is because
“are interested only in your opinions about the houses themselves.

A“()nymity of responses is assured.

On behalf of the project team, I would like to thank you for taking part in this project.

SinCerely,

/\“tllony Craig.






In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

I would consider buying this house

Ql QI Q]
This house has a pleasant
appearance [ n H Q O: O 0O

The house style is “traditional”

Ol Uq O O 0]
This house strikes me as being
unusual Qs O 0
This house looks boring
I Bj Q] O

The colours ofthe materials
complement each other

This house looks like it will last a . .
lngtime O 0O 0O 0O DO O] Qj

| find this house unappealing | 0O O

3 Qj Qj b O
| would say the house style is ) .
y “motgi/em” 3 Qj Qi o © |

I think developers could easily sell  r

houseslikethis 13 ] Qi 0.1 Hm Bl QJ

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



mhsiYrersTieTa7mor7zicSic7js™My7cri/r—cd, /?/c«7.vc' indicate? the? extent tc? which y'on

agree or disagree with the following statements:

1 2 3 4 5 6 7
I would consider buying this house | )
3 O] Qi O B3 Qi Q]
This house has a pleasant i
appearance L], L, U, L. bi O; O.
The house style is “traditional”
Y a a 0O Y 3 o O

This house strikes me as being
unusial O] O 0

O

This house looks boring

The colours of the materials .
complementeachother Q1 O O O B ]

This house looks like it will last a . . [ .
longtime O] Qi O O @ G Q

I find this house unappealing . . 1 ;
Q (- | O |:l\|lli a O QJ
I would say the house style is

“modem” O Qs Qj Q o] U O]

I think developers could easily sell

houseslikethis o Qi ol O O O g

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

»/ A A

1would consider buying this house Q| Ql Q 01 Q QI Q i
This house has a pleasant

appearance Q| ] Q| 0 O O O

The house style is "traditional ;
Q Ui o o1 o' Qi O
This house strikes me as being

wsE Qf O o p1 o010 Ql

This house looks boring

OF Qi Qi O o1o Qi
The colours of the materials . - . . . .
complement each other Q' Q' Oi o1 QJ Q' Q'

This house looks like it will last a

long time Oi Oi Oi Q QI QI QI
| find this house unappealin

O] Q1 Ot B e b. Qi
I would say the hou‘s‘?n f)t(}jltl:rinls 3 5 0 1 l QI QI

| think developers could easily sell i

houseslikethis D Qi Qi Q.. O Qj Qi

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



wvsT 7w 7IM7C?7imLNf7£2,7 T clLis7 INMfI=7 ceur™tf p 7 &asNiiicficcite the extent to which you

agree or disagree with the following statements:

Ss
1 2

I would consider buying this house

13 Qi Qi Qi oj Y Qi Q]
This house has a pleasant
nftT appearance  []1 p.] oj |:|] Oi Ooj 0Oj
37T The house style is “traditional i 0O O - 5 n
. This house strikes me as being
)38 wusel - Ff g g oo O] oi Qj
39, This house looks boring
oj O o oj d o ©
The colours of the materials .
40. complement each other QI y D] my D] QI |:l]
This house looks like it will last a
41. ongtme O] o1 O] oj Q] O] Q]
I find this house unappealing
42, oj e oi O] O] O] Os
I would say the house style is . ) . )
43. “modem” oot o Q;, oj Qi Qj
44 I think developers could easily sell

houseslikethis j Q] O o; O] O Q]
— 1

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following staterments:

I would consider buying this house O QI QI O i QI QJ
i
L]

This house has a pleasant
appearance O O Oj Qi Q)
The house style is “traditional” 0 0] 0] ] I Oif 0O

Eye

This house strikes me as being

vl Q5 Qi O O Oi Qi Oi

This house looks boring

O O O Oi O. Qi Qi
The colours of the materials . - . . .
complement each other QI QI Q IO QI Q QI

This house looks like it will last a

longtime [ i O O o1 Qi Qi

I find this house unappealing . .

QI Q Ql
| would say the h lei : . . . ) . .
roddsterose et Oi Q) Qi 0P Q) Q) Qi

I think developers could easily sell i

houses like this QJ Qi Qi 0 i Qi Qj

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



57.

58.

| 60.

61.

62.

63.

64.

65.

66.

I would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

I find this house unappealing

I would say the house style is
“modem”

I think developers could easily sell
houses like this

I1fyou have any other comments
you would like to make about the
appearance of this house, then
please write them in here

/
S 4
1 2

O]
i

O

Ql

O

O

0l
Qi
L]
Qi
L]

a

O]

3
O
O]
0

Q]
O]
Oi
rh
O,

O

-Egree or disagree with the following statements:

A4

O

Can

O]

extent

Ql O]

O
0

O 4
O]

O O
Q] T
[ I

Ql O

nicri

[

O]

4o

Qi

QJ



The houses shown on the left hand side of this page are the same as the houses in this
survey (feel free to look back over the survey to see larger versions of the pictures)

Please rank the houses in order of preference (1= most preferred, 6=least preferred). Do this by
writing “1” in the box next to the house you like the most, “6” next to the house you like the
least, and so on.

In general, if you were in the process of buying a house, what factors would you consider to be
the most important in influencing your choice of property (most important first)?

1 4
2 5
3 6

It has been suggested that the price of a house could include some sort of maintenance fund
which would cover any necessary maintenance requirements over a period of 10 years. So, if for
example the external walls of the house needed painting, then this would come out of this

fund.

In relation to such afund, please indicate the extent to

which you agree or disagree with thefollowing statements’. 4* ' d f 4&
1 2 3 4 5 6 7

70 I think the idea ofa maintenance fund _ -

' included in the price of a house is a good idea [ _f L f L f |:| Q q Q
71 Iwould prefer to not have a maintenance fund, i—i i—i i— i " |:|

’ but pay less for the house instead LJy +3Jj L-1j Q
72 1wou|d rather pay for required maintenance if i—i —i —i i—i -

and when itwas needed L_J] LJj L_1] L_Jj D



It would be useful if you could provide some background details about yourself.

just leave it blank. We would still be interested in your responses to the rest of the survey.

Sex Q

How long have you Q
lived in your present i— i
home? 1-1

Which of the following |
age bands do you fall
into? O

How many people live |
in your household |,
(including yourself)? 1 |

O

Male

Female

Less than 1year

1-5 Years

5-10 years

Over 10 Years

16-20
21-30

31-40
41-50
51-60
Over 60
One O

Two

Three Q

Four
Five

More than 5

Many thanks for taking the time to complete this.

Is your home:

What type of property n
is your home?

Approximately, when

was your house built?

Would you consider
buying a house in

a new housing n
development?

Owned outright

If you would prefer not to fill out this part,

Owned with mortgage

Part owned
Rented

Other

House
Bungalow
Flat
Maisonette
Other

Pre 1900
1900-1939

1940-1959

Yes

No

1960-1990

Post 1990

Maybe

Please now return the survey using the freepost envelope provided.
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TH
ROBERT GORDON
UNIVERSITY

ABERDEEN

FACULTY OF DESIGN

SEARCH
Research Centre for:
Scott Sutherland School
Garthdee Road
Aberdeen
ABI10 7QB
United Kingdom

Tel: 01224 263544
Fax: 01224 263737

_We are doing a research project at the Robert Gordon University looking into
novative methods of constructing new houses, including the use of different wall and
foof materials. We would be grateful if a member of your household could take the
lime to fill in the attached questionnaire.

The purpose of this survey is to collect information about the attitudes people have
ward the use of various wall and roof materials.

In order to study this, we have modelled the houses on a computer, and placed them in
4 photograph of a rcal place, so as to create a realistic impression of each house. You
Will notice that the background doesn’t change when the pictures do. This is because
We are interested only in your opinions about the houses themselves.

Anonymity of responses is assured.

On behalf of the project team, | would like to thank you for taking part in this project.

Sirlcerely,

Aﬂthony Craig.

L o



RESEARCH SURVEY

On each of the following pages, you will be presented with two views of a
particular house, followed by a series of questions about that house. Please
answer as many questions as possible, leaving blank any that are unclear.
Remember that there are no right or wrong answers, and that all opinions are

taken seriously.



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

/ /I A?
#
'V
1 2 3 4 5 6 7
I would consider buying this house m m m
This house has a pleasant
appearance 1 Q i 3 QJ

The house style is “traditional” 0 0O . 01 0O 0 Q

This house strikes me as being

unusual Q) Qi Qi U1 Q 01 Qj

This house looks boring . . . . .
Oi Q] Qj i Qi Qi Qj
The colours of the materials 0 O H - Q J Q] Qi

complement each other

This house looks like it will last a

longtime O1 @ Qi O Q) Q] Q]

I find this house unappealing

Iwouldsaythehou‘s‘renzté/ée;niﬁ 3 QI QI n DJ Q] Q]

I think developers could easily sell ~ r

houses likethis  1Qj Qi Qj Oi Q] Qj Qj

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



717 I'/7T7/7TCT/T p/c-*ilic* indicate the extentto VW ilc/2 you

agree or disagree with the following statements:

1 2

3 4 5
I would consider buying this house Qi Q] Qi

6 7
O Qi Qi Q]
This house has a pleasant . . ]
appearance [] [ ]|:| ][] - RI Qi O
The house style is “traditional” .
Y Qo o o H O 0O

This house strikesme as being . ] ] )
unusual O J QI Q J Q QJ 01 QI
This house looks boring . . . . .
Qi Qj Q) TOi Qi 0i Qi
The col fthe material i i
" omplementeachoer @ 0 QO L Lail Qi

This house looks like it will last a

ongtime Q1 Qj Qi Q Oj Oi Qj
I find this house unappealing Q i Q i QJ 0 QJ Q] QJ
| would say the houitran %té/gnig Q i Q] Q.i O O Q i QJ

I think developers could easily sell i

houses like this Qi QG Qj 0l Gy Q Cofam

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statemernts:

AN ]
[ 1 z1 </// /

1 2 3 4 5

et e 01 0p Qi Q] Q QO]

This house has a pleasant

appearance D D D D Q Q | Ql
The house style is “traditional” |:| | Q| Q I O |:|S Q | Q |

This house strikes me as being

mesdl Q0 Qi QI Qi Qi Qi

This house looks borin . . . -
g Qi Q Q Qi Qi Qi
The colours of the materials QI D |:| OI’ Ql QI QJ

complement each other
This house looks like it will last a .
long time Q Q Q Q Q . Q | Q
I find this house unappealing . . . .
Qf Q Qi Q a QI Qi
I would say the house style is -
“modem?” Q QI Q

I think developers could easily sell

houses like this Q] Q QI



d hi relation to the house pictured, please indicate the extent to which you
\ agree or disagree with the following statements:

35 I would consider buying this house

Qi 0] QJ
This house has a pleasant

4
G
wpeaance Q1 Qi Q1 @ Q] Qi Qi

37, The house style is “traditional 0 0:

Di O 0O 0O
This house strikes me as being
38. unusual N Qi QJ ] O j H Q|
[39. This house looks boring QI QJ Qi Qi Q] QI Q]
The colours of the material
40. coml;JIZment each otlhe? = - D] = Q] = H

This house looks like it will last a . . . .
lngtime [0 Qi Qi Q Qi QI o1

4, I find this house unappealing ; . _ C O -

41.

2 Iwouldsaythehou‘s‘fngté/(lee;ni’s’ Qi Qi QJ Qi Qi QJ Qi

I think developers could easily sell
44. houses like this |3 Q i

I1f you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following staterments:

I would consider buying this house

0 g g Y 0O 0O

1

L]

This house has a pleasant ]

wpeaance [ Q) Qj Q1 Qi Qj Qi
D . .

The house style is “traditional”

This house strikes me as being
unusual

1 Qj Qi O1 Qi Qi Qi

Q
Q Qi Qj O Qi Qj Qi
O O O O Os Qj Qi

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a

long time [ Qi QJ Q
I find this house unappealing |QI Q] QJ Q Q QI Q

I would say the house style is . e . . .
“modem” [ B Hi O Q Q' QI

I think developers could easily sell

houses like this rg Q) Q] O QR Qi Qi

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

/N nefation ro t/ie fT0use pictured, please indicate the extent to which you

agree or disagree with the following statements:

I would consider buying this house .
Y o] ol 0t B gi Oi gj

This house has a pleasant
appearance ;. O3 O O Q] Oj
The house style is “traditional” .
Q O oi U
This house strikes me as being
unusual - ; 13 Oi Oj Q O O

This house looks boring
O Q] oi B 0Oj == Qi
The colours of the materials .
complement eachother  0-! 03 O] Uooj Q7 Q

This house looks like it will last a | ) .
ongiime O] 0! 0! Ol gi Q Qi

| find this house unappealing

I would say the house style is )
“modem” U Ol [ ] n. Q/n Q Q

I think developers could easily sell
houses likethis i 7 Ql Oj 11 Q Qi

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



68 The houses shown on the left hand side of this page are the same as the houses in this

survey (feel free to look back over the survey to see larger versions of the pictures)

Please rank the houses in order of preference (1= most preferred, 6=least preferred). Do this by

writing “1” in the box next to the house you like the most, “6” next to the house you like the
least, and so on.

69 In general, if you were in the process of buying a house, what factors would you consider to be

the most important in influencing your choice of property (most important first)?

It has been suggested that the price of a house could include some sort of maintenance fund
which would cover any necessary maintenance requirements over a period of 10 years. So, if for

example the external walls of the house needed painting, then this would come out of this
fund.

In relation to such afund, please indicate the extent to / A </
i #
& <

which you agree or disagree with thefollowing statements'.

* Lr
df # T of
70 I think the idea of a maintenance fund
' included in the price of a house is a good idea ] Ql |:|] Ol Ol QI Ql
71 I would prefer to not have a maintenance fund, - = =
' but pay less for the house instead q q Q q Q
7. I would rather pay for required maintenance if

and when it was needed Os O] Qi n O]



It would be useful if you could provide some background details about yourself. If you would prefer not to fill out this part,
just leave it blank. We would still be interested in your responses to the rest of the survey.

Sex Q
]

How long have you Q
lived in your present i— i
home? -1

[
[

Which of the following |
age bands do you fall
into?

I I W I B O

How many people live |
in your household |—,
(including yourself)? 1 1

[

Many thanks for taking the time to complete this.

Male

Female
Less than 1year

1-5 Years

5-10 years

Over 10 Years
16-20

21-30

31-40

41-50

51-60

Over 60

one [ Four

Two O Five

Three Q More than 5 a new housing

Is your home: Owned outright

Owned with mortgage

Part owned

Rented

Other

What type of property
is your home?

House

Bungalow

Flat

Maisonette

Other

Approximately, when Pre 1900 O 1960-1990
was your house built?

1900-1939 Q Post 1990

1940-1959
Would you consider
buying a house in Yes O Maybe
No

development?

Please now return the survey using the freepost envelope provided.
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THE
ROBERT GORDON
UNIVERSITY

ABERDEEN

FACULTY OF DESIGN

SEARCH
Research Centre for:
Scott Sutherland School
Garthdee Road
Aberdeen
AB10 7QB
United Kingdom

Tel: 01224 263544
Fax: 01224 263737

We are doing a research project at the Robert Gordon University looking into
innovative methods of constructing new houses, including the use of different wall and
roof materials. We would be grateful if a member of your household could take the
time to fill in the attached questionnaire.

The purpose of this survey is to collect information about the attitudes people have
toward the use of various wall and roof materials.

In order to study this, we have modelled the houses on a computer, and placed them in
a photograph of a real place, so as to create a realistic impression of each house. You
Will notice that the background doesn’t change when the pictures do. This is because
We are interested only in your opinions about the houses themselves.

Anonymity of responses is assured.

On behalf of the project team, I would like to thank you for taking part in this project.

Sincerely,

Anthony Craig.



RESEARCH SURVEY

On each of the following pages, you will be presented with two views of a
particular house, followed by a series of questions about that house. Please
answer as many questions as possible, leaving blank any that are unclear.
Remember that there are no right or wrong answers, and that all opinions are

taken seriously.

All of the houses presented in this survey are built using timber frames. Ifyou have
any opinions about the use of timber frame construction in house-building, please

Write them in the following box:



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

| A? <
/'// <// 2 <///'

12 3 4 5 6

O O Pi Pi O O] Qi
o O o O Qi O] Q]
O O O O P: Pi Pi

I would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being

uusill Pi Pi Pi Qj O O 0O

This house looks boring ] ]
oDJ]ololo]l Pi P] Pi
The colours of the materials

complement each other 0 O O Qi Pi Pi QJ

This house looks like it will last a l:l] Dj l:l] Dj Pi P] Pi

long time

I find this house unappealing Pi Pi Pi
J
I would say the house style is 3 ] D J D J Pi Pi Pi

“modem”

I think developers could easily sell

houseslikethis ) 0 Q] Qi L e Wi



/a relation to t/ie iiouse pictured, please indicate the extent to which you
agree or disagree with the following statements:

1 2 3 4 5 6 7
I would consider buying this house Q] QJ H Di .Qi Qi Qi

Q Q O
Ui o ®10

This house has a pleasant
appearance |:|j Q i
The house style is “traditional O 0

O
o

This house strikes me as being

unusual Q Oi Qj o o1 Oi O

This house looks boring | . )
Oi O Qi oi U La D
The colours of the materials : .
complement each other Q Q Q IO Q IO Q
This house looks like it will last a ] . ... ;
ngtime I QI Q O O Qi B

1find this house unappealing

Iwouldsaythehou‘s‘(renzté/leemi’s’ 0O Qi Qi 0O Di O Qi

I think developers could easily sell i

houses likethis  J1 OO0 O, @O 0O O Q

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

- SN~

0 ~
h‘-'fﬁ:
>

1would consider buying this house

=N

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

=N

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

I find this house unappealing

OS> o

D OO O VO O [V D

I would say the house style is
“modem”

I think developers could easily sell
houses like this

D DOVDY DY DYDY D OVD

D DO OO OO DYDY -
D OO DB YYD DVDDOY Do
D OO DY® YO D DD
D OO DHY® OO DT DOD

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



[ In relation to the house pictured, please indicate the extent to which you
f agree or disagree with the following statements:

SsSS/*S S
1 2 3 4 5 6 7
I would consider buying this house

* Qi Qi QI Qi Qi Qi Qj
This house has a pleasant

36. appearance [1 [ [ [ QJ Qi Qi

37. The house style is “traditional” n - - O- O o: oo

This house strikes me as being

. mssl Qi Qi Qi Qi Qi Qi O]

39 This house looks boring . .

| nlelolel Q) Qi Qj
The col f the material . . . . - . .

o " complementeacnoner Q1 Qi Qi Qi Qi Qi Qi

This house looks like it will last a

= ngire O] Q1 O] Q) Qj Qj Qj
I find this house unappealing Q i Q i Q i Q Q I Q I Q i
43 I would say the hou‘s‘fn Zté"eiﬁ O 0O Q i Q i Q i QJ

I think developers could easily sell

44 houseslietis Q] o1 o] Dj Qi Q Qi

42.

45,
If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

I would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

I find this house unappealing

I would say the house style is
“modem”

I think developers could easily sell
houses like this

Ifyou have any other comments
you would like to make about the
appearance of this house, then
please write them in here

Q] Qi Q Q Qi
Qi Qi o1 Id O
o o o O O
Oi Qi @ [ Qi
Qi Qi O 1 Qi
(b D o i
i i L O o
0 oi o L ai
Qi @ U q qi
Qi O

Qi Q Qi

Q
Q
Qi
Qi

Q
0

Q
0)
Qi
Qi



in relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

/
S4/At

I would consider buying this house . .
ying QI QI

Qi
This house has a pleasant

appearance 0 0 Qi Qi Qi Qi

The house style is “traditional”

ol o o O

o Oo: 0O O O 0 0O
This house strikes me as being

unusual QI 0] Q O 0 O QI

This house looks boring ~ j

Oi Qj o] o P o Q.

The colours of the materials . . . .
complement each other QI QI Ql ] H ol Qi

This house looks like it will last a

long time Qj O QI D3 Ehm. O O

I find this house unappealing

o o] Q Q] ¥ O Qi
I would say the house style is
“modem” O U g P o 0O O

I think developers could easily sell . .
houses like this  [gi 1.1 Qi 0 o O Qi

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



The houses shown on the left hand side of this page are the same as the houses in this
survey (feel free to look back over the survey to see larger versions of the pictures)

Please rank the houses in order of preference (1= most preferred, 6=least preferred). Do this by
writing “1” in the box next to the house you like the most, “6” next to the house you like the
least, and so on.

In general, if you were in the process of buying a house, what factors would you consider to be
the most important in influencing your choice of property (most important first)?

1 4
2 5
3 6

It has been suggested that the price of a house could include some sort of maintenance fund
which would cover any necessary maintenance requirements over a period of 10 years. So, if for
example the external walls of the house needed painting, then this would come out of this

fund.

In relation to such afund, please indicate the extent to
which you agree or disagree with thefollowing statements: /

| think the idea ofa maintenance fund ___
included in the price of a house is a good idea |

01 Q] O]
I would prefer to not have a maintenance fund, i—i —i i—i —i
but pay less for the house instead LJs LJ LJ LJ! O
I would rather pay for required maintenance if i—i —i —i i—i —i —i

and when itwas needed L -jj L_1] L Jj L_Ij L 1 1—Iji Q



It would be useful if you could provide some background details about yourself.

just leave it blank. We would still be interested in your responses to the rest of the survey.

Sex

O

How long have you Q
lived in your present i—i
home? 1-I

O

O

Which of the following
age bands do you fall
into?

D“l_

O

O
O

How many people live |
in your household
(including yourself)? 1 1

O

Male
Female
Less than 1year

1-5 Years
5-10 years

Over 10 Years

16-20
21-30

31-40
41-50
51-60

Over 60
One O Four

Two O Five

Three Q

More than 5

7.

78.

79.

80.

Is your home:

What type of property
is your home?

Approximately, when
was your house built?

Would you consider
buying a house in

a new housing
development?

OO dobodddod Oooo

If you would prefer not to fill out this part

Owned outright
Owned with mortgage
Part owned

Rented

Other

House
Bungalow
Flat
Maisonette
Other

Pre 1900 Q 1960-1990

1900-1939 Q Post 1990

1940-1959

Yes O Maybe

No

Many thanks for taking the time to complete this. Please now return the survey using the freepost envelope provided.
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THi
ROBERT GORDON
UNIVERSITY

ABERDFFN

FACULTY OF DESIGN

SEARCH
Research Centre for:
Scott Sutherland School
Garthdee Road
Aberdeen
ABI10 7QB
United Kingdom

Tel: 01224 263544
Fax: 01224 263737

We are doing a research project at the Robert Gordon University looking into
innovative methods of constructing new houses, including the use of different wall and
roof materials. We would be grateful if a member of your household could take the
time to fill in the attached questionnaire.

The purpose of this survey is to collect information about the attitudes people have
toward the use of various wall and roof materials.

In order to study this, we have modelled the houses on a computer, and placed them in
a photograph of a real place, so as to create a realistic impression of each house. You
will notice that the background doesn’t change when the pictures do. This is because
We are interested only in your opinions about the houses themselves.

Anonymity of responses is assured.

On behalf of the project team, I would like to thank you for taking part in this project.

Sincerely,

Anthony Craig.



On each of the following pages, you will be presented with two views of a
particular house, followed by a series of questions about that house. Please
answer as many questions as possible, leaving blank any that are unclear.
Remember that there are no right or wrong answers, and that all opinions are

taken seriously.

All of the houses presented in this survey are built using timber frames. 1fyou have
any opinions about the use of timber frame construction in house-building, please

write them in the following box:



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

I would consider buying this house
This house has a pleasant
woerance Q) Qi Q] QJ Qi Qi Qi
The house style is “traditional” . .
This house strikes me as being

el Q] Qi Qi QI Qi Qi Qi
This house looks boring . . ; )
Qj Q) Q] QI Qi Q] Qj
The col f the material . . : : : :
" complementezchoter Q1 Qi 01 Qi Qi Qi Qi
This house looks like it will last a . . . . . . .
ongtime Q] Qi1 QI QI Qi Qi Qj

I find this house unappealing Q IQ IQ JQ ] O O O

I would say the house style is ’ '
y v (i Chm O

“modem”

I think developers could easily sell

hosesliketis Q] Qi Qj Qj Q] Qj Qj



14.

15.

16.

17.

18.

19,

20.

21.

22.

23.

f In relation to the house pictured, please indicate the extent to which you

agree or disagree with the following statements:

/
S vV vy |

1 2 3 4 5 6 7

| Qi Qi Qi @ QI Qi Qj
This house has a pleasant

appearance [1 O 0 O Oj O O

I would consider buying this house

The house style is “traditional [ - . . Oj o' o

This house strikes me as being

unusual 0 0 0 0 QJ QJ QI

This house looks boring . . . ]
O QI Qi Qi Q] Q] Qj
The colours of the materials : : : : . . .
complement each other Q) Q) QJ Q) Qi Qi O
This house looks like it will last a . ] ; ; ; .
longtime QI Q1 QI Qi Q: Q] Qi
I find this house unappealin . . . .
N0 Qi Qi Qi o o1 o
I would say the house style is . . . . . . ;
y “moté/ern” Q' Q' QJ QI QI QI QI

I think developers could easily sell

houseslikethis - Qj Qj Qi QG O O Chm

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

I would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

I find this house unappealing

I would say the house style is
“modem”

I think developers could easily sell
houses like this

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here

/
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Q
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Qi
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QI

Q]

13

3 i

s /

O 3

Q
Ql

Q]

Qi

o>

Qi

Qj

Q]

/

1



............ r+

/ In relation to the house pictured, please indicate the extent to which you

F

39.

40.

41.

42.

43.

44.

agree or disagree with the following statements:

I would consider buying this house Q' . :
o Lj Q| o1
This house has a pleasant

appearance ;] Q| oi oj oj e
The house style is “traditional”

This house strikes me as being .
unustal Os Oi Q' Ql O Umim O i

This house looks boring

Ol oj os o oi 01 oj
The colours ofthe materials _ _ Q|
complement eachother ©1 0@ 0O oy oiool
This house looks like it will last a )
longtime o a Ol 0« = Q] H
| find this house unappealing . .
i I:“ a o j o o Q!
I would say the house style is .
“modem” ] o1 a o1 oj "
I think developers could easily sell
houses like this o 0] o 5i Q1 o1

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



In relation to the house pictured, please indicate the extent to which you
agree or disagree with the following statements:

I would consider buying this house

This house has a pleasant
appearance

Hpo-

This house strikes me as being
unusual

1
[]
[]
The house style is “traditional” ]

This house looks boring Q Q Q
The colours of the materials
complement each other D D Q q

This house looks like it will last a |:| ]D ]D ,|:| ]

long time

I find this house unappealing ] ]D ]D ] Q]

I would say the house style is ' '
“modem” D Q Q |:[l Q Q
I think developers could easily sell

sestiets QG 0 Q Q Q Q Q

o0 oo oolo-
OO0 0 00 OO

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here



57.

58.

59.

60.

61.

62.

63.

64.

65.

In relation to the house pictured, please indicate the extent to which you

agree or disagree with the following statements:

1would consider buying this house

This house has a pleasant
appearance

The house style is “traditional”

This house strikes me as being
unusual

This house looks boring

The colours of the materials
complement each other

This house looks like it will last a
long time

I find this house unappealing

I would say the house style is
“modem”

I think developers could easily sell
houses like this

If you have any other comments
you would like to make about the
appearance of this house, then
please write them in here

QQQ
QQQ

a O O
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The houses shown on the left hand side of this page are the same as the
survey (feel free to look back over the survey to see larger versions of the pictures)

Please rank the houses in order of preference (1= most preferred, 6=least preferred). Do this by
writing “1” in the box next to the house you like the most, “6” next to the house you like the
least, and so on.

In general, if you were in the process of buying a house, what factors would you consider to be
the most important in influencing your choice of property (most important first)?

1 4
2 5
3 6

It has been suggested that the price of a house could include some sort of maintenance fund
which would cover any necessary maintenance requirements over a period of 10 years. So, if for
example the external walls of the house needed painting, then this would come out of this

fund.

In relation to such afund, please indicate the extent to
which you agree or disagree with thefollowing statements.

70 | think the idea of a maintenance fund
included in the price of a house is a good idea

71 I would prefer to not have a maintenance fund, . . .
but pay less for the house instead DJ Q| 5 D] 5 Q| 5
72. I would rather pay for required maintenance if

and when it was needed Q| Ql QI Q] QI |:| '3



It would be useful if you could provide some background details about yourself. If you would prefer not to fill out this part
just leave it blank. We would still be interested in your responses to the rest of the survey.

Sex []  Male Is your home: . Owned outright
[] Female 0 Owned with mortgage
How long have you H_I Less than 1year O Part owned
lived in your present i i
home? l 1 15 Years O Rented
[] 5-10 years o Other
D Over 10 Years What type of property House
is your home? -
Which of the following l/\ 16-20 Bungalow
age bands do you fall H—' U
. 21-
into? 30 O Flat
|-I_-IlH 31-40 0  Maisonette
41-50
[] EH Other
[] s160 Approximately, when Pre 1900 EH 1960-1990
was your house built?
[1 Overéo 0 1900-1939 Q Post 1990
How many people live [ one [ Four 0 1940-1959
in your household pgX Ul
(including yourself)? 11 Two Five Would you consider v El Mavb
buying a house in O es aybe
[] Three BHH wore than 5 a new housing NG
]

development? o

Many thanks for taking the time to complete this. Please now return the survey using the freepost envelope provided.






Appendix 4: Detailed results of the correspondence
analysis for the combined data of the cladding survey

Note: ‘1-36’ simply means.... Survey 1, House Number 36

Factor 1 Factor 2

INR Co-Ord Reo CTR Co-Ord Reo CTR
1-36 -0.27 0.56 0.01 0.01 0.00 0
1-29 -0.02 0.01 0 -0.24 0.91 0.01
1-1 0.32 0.39 0.01 -0.22 0.18 0.01
1-15 1.12 0.82 0.10 0.53 0.18 0.07
1-22 -0.8 0.82 0.05 0.34 0.15 0.03
1-8 -0.35 0.35 0.01 -0.43 0.54 0.05
2-2 -0.17 0.08 0.00 -0.37 0.41 0.03
2-16 0.4 0.76 0.01 -0.09 0.04 0.00
29 -0.98 0.65 0.08 0.68 0.31 0.12
2-23 0.41 0.97 0.01 0.01 0.00 0
2-30 -0.18 0.15 0.00 -0.38 0.69 0.04
2-31 0.53 0.76 0.02 0.12 0.04 0.00
3-10 -0.93 0.75 0.07 0.52 0.24 0.07
3-24 -0.27 0.53 0.01 -0.2 0.31 0.01
3-17 0.5 0.65 0.02 -0.14 0.05 0.01
331 0.17 0.38 0.00 -0.12 0.17 0.00
3-26 0.2 0.77 0.00 0 0 0
3-3 0.32 0.60 0.01 -0.06 0.02 0.00
4-18 0.12 0.08 0.00 -0.33 0.58 0.03
4-32 -0.03 0.01 0.00 -0.24 0.40 0.01
4-11 -0.4 0.79 0.01 0.05 0.01 0.00
4-21 0.14 0.57 0.00 0.1 0.26 0.00
4-25 0.76 0.66 0.05 0.32 0.11 0.02
4-4 -0.56 0.73 0.03 0.17 0.07 0.01
5-19 0.91 0.84 0.07 0.37 0.14 0.03
5-16 -0.22 0.12 0.00 -0.56 0.80 0.08
5-5 0.05 0.01 0.00 -0.36 0.54 0.03
5-33 -0.6 0.67 0.03 0.29 0.16 0.02
5-12 -0.67 0.83 0.04 0.27 0.14 0.02
5-26 0.52 0.84 0.02 -0.03 0.00 0.00
6-6 -0.59 0.73 0.03 -0.16 0.05 0.01
6-11 -0.5 0.58 0.02 -0.31 0.23 0.03
6-20 0.09 0.01 0.00 -0.64 0.61 0.11
6-34 -0.77 0.72 0.05 0.44 0.24 0.05
6-27 0.81 0.82 0.06 0.3 0.11 0.02
6-13 0.95 0.83 0.08 0.37 0.13 0.04
7-28 0.36 0.75 0.01 0.08 0.04 0.00
7-6 -0.67 0.92 0.04 -0.03 0.00 0.00
7-21 0.18 0.48 0.00 0.08 0.09 0.00
7-35 -0.12 0.18 0.00 0.17 0.39 0.01
7-14 0.13 0.12 0.00 -0.08 0.04 0.00
7-7 0.1 0.14 0.00 -0.23 0.70 0.01

Factor 1 Factor 2

INR Co-Ord Reo CTR Co-Ord Reo CTR
1 0.83 0.82 0.41 0.35 0.14 0.22
2 0.41 0.62 0.10 0.01 0.00 0.00
3 0.04 0.1 0.00 -0.34 0.65 0.21
4 -0.20 0.28 0.02 -0.23 0.39 0.09
5 -0.25 0.25 0.04 -0.25 0.25 0.11
6 -0.85 0.77 0.42 0.46 0.23 0.37
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Appendix 5: Survey for study of house purchase
behaviour
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‘Uney http://rgusurvey.org.uk/Survey/index.html

Survey

THE

ROBERT GORDON
UNIVERSITY
AN

| am carrying out a research project at the Robert Gordon University looking at
what people think about different types of new houses. | would be grateful if a
member of your household could take the time to fill in this internet
guestionnaire.

The purpose of this survey is to collect information about the what kinds of
things are important to people when making decisions about houses.

All responses will be treated in confidence, and anonymity is assured. You are
free to withdraw from this study at any time.

| would like to thank you for taking the time to participate in this research.
Sincerely,

Tony Craig

| agree to take part in this study... 1

14/03/2006 20:38


http://rgusurvey.org.uk/Survey/index.html

http://rgusurvey.org.uk/Survey/pagel.php

Survey - Page 1

For the purposes of this survey, imagine you are in the process of looking for a new house
and are considering buying a detached house. The house shown above is currently on the
market. The house is described in the marketing materials in the following paragraph.
Please read this carefully and then press the ‘continue' button

This house is an extremely attractive four bedroom house. The lounge with connecting
dining room provides ample space for entertaining or relaxing with the family. There is a
ground floor bedroom which could easily be used as a study. Three generously sized
bedrooms are located upstairs, together with the family bathroom and en-suite to the main

bedroom.

Continue — >

| would like to withdraw from this study

14/03/2006 20:40


http://rgusurvey.org.uk/Survey/pagel.php

http://rgusurvey.org.uk/Survey/page2.php

Page 2 of 6

Description:

This house is an extremely attractive four bedroom house. The
lounge with connecting dining room provides ample space for
entertaining or relaxing with the family. There is a ground floor
bedroom which could easily be used as a study. Three generously
sized bedrooms are located upstairs, together with the family
bathroom and en-suite to the main bedroom.

In relation to the house pictured, please indicate the extent to which
you agree or disagree with the following statements:

agree
slightly

agree

neither agree
nor disagree
slightly
disagree
disagree
strongly
disagree

>q

This House has a pleasant
appearance

The house described here is
very similar to the house that (0] (0] (0] (0] (0] 0]
| currently live in

| find this house uninteresting o o 0] o o o

agree
slightly

agree

neither agree
nor disagree
slightly
disagree
disagree
strongly
disagree

This house looks boring (¢] o o] o] o o

| would say the house style is
traditional

In terms of the appearance of

this house, the materials (0] o] o o 0] o
complement each other well

There are very few houses like
this available to buy in my (o) 0] 0] (o) (o) (o)
area

14/03/2006 20:40


http://rgusurvey.org.uk/Survey/page2.php

http://rgusurvey.org.uk/Survey/page2.php

g8
59
> @© % [} (] = @
5 > 52 >0 g 5
B & & T ce S S BT
In general houses should be
built to last a long time 0 0 0 0 0 c
In general, doing something
9. positive for the environment is o) (o) (o) (0] (0] (o)
desirable
If I wanted to buy this house,
10.1think the price might be too 0 0 o) o) o) o)
high for me
Continue — >

| would like to withdraw from this study

14/03/2006 20:40


http://rgusurvey.org.uk/Survey/page2.php

12.

13.

16.

- it would last a long time

http://rgusurvey.org.uk/Survey/page3.php

Page 3 of 6

Reminder of description:

This house is an extremely attractive four bedroom house. The
lounge with connecting dining room provides ample space for
entertaining or relaxing with the family. There is a ground floor
bedroom which could easily be used as a study. Three generously
sized bedrooms are located upstairs, together with the family
bathroom and en-sulte to the main bedroom.

Please indicate the extent to which you agree or disagree with the
following statements:

—

%o 2 Zg g %g
58 8 EZ¢ . 5§ § &%
7 & T % 4 ke S B35
| believe we have a moral
responsibility to protect the
P yop 0 0 C 0 Cc 0 o

environment for the sake of
future generations

In general | try to live my life
in a way which is not harmful o) o) Cc @) o) (o) 0
to the environment

The decisions we make in our

lives often have a large 0 o) C 0] o) 0 o
impact on the environment

:. 0 > ;M 581 > | ih s
% é % r:n © % (E'): §>§1 ]IS gn T37
If 1 bought this house, | feel
that | would be doing
- something positive for the o 0 c 0o 0 0 0
environment
If I bought this house, | think
J 0 o) C 0 0 0 o)

If 1 bought this house, it

might be complicated to (0] 0 0 0 o) o) o)
operate efficiently
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What the government thinks
17. is important to me in deciding 0] 0 C (o) (o) (o) (o)
what sort of house to buy

When | buy my next house, |
18. do not intend to buy a house (0] 0 C (o) 0 (o) (0]
like this

Houses should be easy to

o 0
' operate efficiently o C 0] (0] o) o)
[]
2 @ @ o
3, o B 5O >0 o 30
59 o E0 = 0 22 = ==
5D > 25 T 5 S 3B o <]
® © D << = S B

What energy providers think is
20. important to me in deciding (0] (0] C 0 0 0 (o)
what sort of house to buy

If there were very few houses
21 like this in my area, | would
' be much less likely to
purchase one

If I bought this house,
22. environmental groups would 0 (o) C (0] (0] (o) 0
approve of my decision

Continue — >

lwould like to withdraw from this study
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Reminder of description:

This house is an extremely attractive four bedroom house. The
lounge with connecting dining room provides ample space for
entertaining or relaxing with the family. There is a ground floor
bedroom which could easily be used as a study. Three generously
sized bedrooms are located upstairs, together with the family
bathroom and en-suite to the main bedroom.

Please indicate the extent to which you agree or disagree with the
following statements:

eitheragree

©c : S5 § . s
Dco c ¢ ort TJ as s) TJ
If | buy this house, my energy
23 bills will probably be lower o 0 0 0 ; 0 ;
This house probably costs
24 more than an average house S 0 C 0 0 0 c
Many housing developers
‘currently sell houses like this 0 c 0 0 0 0
¢ %o E § s ]% 8"
21535 fc)o> l};o i g =™} T5 $e
I think most housing
developers would dissaprove
" of my decision to buy this S 0 c ° ° 0 °
house
What environmental groups
. 7 think is important to me in
" deciding what sort of house to O 0 c ° 0 0 0
buy
What housing developers
2 8 think is important to me in
i 1s imp ! o) ) C . ) ) C

deciding what sort of house to
buy
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In general, lowering energy

o o Cc o o o o

' bills is desirable

Energy providers would

30. probably dissaprove of my 0 (e} Cc o) Cc o) o)
decision to buy this house

If I wanted to buy this house
31 it would be easy as there are

‘' many housing developers 0 0 C o ) 0] o
selling houses like this

$3
58

= E % Q () = Q

g’(l! © %Qj o] %% %"_) a%

S5 b 5¢ £5 £3 g 58

% 8 @ G ge 55 5 8

If I bought this house, the
32. government would approve of (0] 0] C (o) o) (o) (0]
my decision

When | come to buying my

33 next house, | would consider
‘ buying this house, or a house
very much like it

House builders tend to build
34. houses that will be most likely 0] 0] C (0] 0 0 0
to sell easily

g3
S S)
= o ® Q Q >9
s © 2y 2 oz o ES
25 25 35 54 8 S&
2R} ® 7 & cc @ S S o
If enough people bought
35 ‘'sustainable houses', then 0
1house builders would be more 0 C 0 0 0 0
likely to build them
| think that in order for my
36 home to be ideal, | would
0] 0] C 0] (0] (0] 0]

' probably have to be involved
in its design

If you have any further comments you would like to make about the house described in this
study, please type them here:
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Continue--—->

| would like to withdraw from this study
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Please read the following before answering the questions
below:

Imagine that the house shown in the picture was previously bought
by someone who was transferred into this area by their employer,
who provides housing for all of their employees. When these houses
were being constructed, the developer offered each employee a
variety of houses, and this particular employee chose this house.
They are now moving away from the area and are trying to sell this
house.

Reminder of description:

This house is an extremely attractive four bedroom house. The
lounge with connecting dining room provides ample space for
entertaining or relaxing with the family. There is a ground floor
bedroom which could easily be used as a study. Three generously
sized bedrooms are located upstairs, together with the family
bathroom and en-suite to the main bedroom.

Using the following scales, please indicate what kind of personality you think the person
selling this house is likely to have:

warm C C 0 O O O C cold

emotional O 0 O O O C unemotional

artistic C 0 O O O C non artistic
individualistic conformist

formal O O O O O C informal

o o O O o
(@)
(@]
@]
o
@]
@]

similar to my personality O O O O O C not at all similar to my personality

Continue — >

| would like to withdraw from this study

14/03/2006 20:42


http://rgusurvey.org.uk/Survey/page5.php

http://rgusurvey.org.uk/Survey/page6.php

Page 6 of 6
It would be useful if you could provide some background details about yourself. If you

would prefer not to fill out this part, just leave it blank. We would still be interested in
your responses to the rest of the survey.

Gender Male
Female Q

Less than a Year o)

How long have you 1. 2 Years Q
lived in your current
home? 2- 5 years Q
5-10 Years o)

More than 10 years O

Under 18 o
Which of the following 1822 ¢
age bands do you fall  26-35 o)
into? 36-50 0
51-65 )
Over 65 O

One

How many people live Two

o
o
in your household Three 0]
(including yourself)? Four o)
o
@]

Five
More than five

Owned (outright) o]
Owned (with mortgage) O

s you home: Part/shared ownership

Rented (o)
Other (o)
Flat (o)
House (terraced) (o)

What type of home
do you currently live  House (semi-detached / end terraced) O

in?  House (detached) o
Bungalow 0]
Other 0]

Postgraduate Degree
What is the highest Degree or equivalent
level of education you Higher education qualification (below degi-ee level)
have obtained?  Higher or A level
Standard/O Grade or GCSE

Other qualification

© 00 O0O0
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No qualification @]

Less than £5,200 lessthen£100 perwe
£5,200 - £7,799 (£100.00 - £149.99 per week)

£7,800 - £12,999 (£150.00 - £294.99 per week) O
What is your gross  £13 0oo

) - £18,199 (£250.00 - £349.99 per week) O
annual income?

£18,200 - £23,399 (£350.00 - £449.99 per week) o
£23,400
£31,200 - £38,999 (£600.00 - £749.99 per week) o
£39,000 Or more (£750 or more per week)

£31,199 (£450.00 - £599.99 per week) O

If you would like to
hear more about this

eave blank if preferred. This information will be removed from the research data set as soon as your
research study, then | blank if oreferred. This information will b d from th hd

please enter your details are added to a separate database of people wanting more information about this study, so full
email address here: privacy and anonymity of responses remains assured)

Continue — >

| would like to withdraw om this study
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Appendix 6: Descriptive Statistics for study of house-
purchase behaviour

Descriptive Statistics

N Mean Std. Deviation
Pleasant 108 2.69 1.483
Similar to current house 108 5.79 1.697
Uninteresting 108 4.48 1.759
Boring 108 4.35 1.753
Traditional 108 3.71 1.675
Materials Complement
each other 108 3.02 1414
Few available to buy 108 273 1.817
Houses should be built to
last 108 1.39 .667
pos env = desirable 108 1.44 702
price prob. too high 108 2.94 1.582
AR (Env) 108 1.56 752
PN (Env) 108 2.11 .900
AC (Env) 108 1.94 1.061
If buy, then doing
something env. 108 3.41 1.504
If buy, then will last long
time 108 3.29 1.492
If buy, then poss. comp, to
op. 108 4.42 1.402
what gov. think, imp. 108 5.23 1.759
1do not intend to buy this 108 3.53 1.677
house should be easy to 108 189 021
op. : :
what energy pr. think, imp. 108 4.42 1.752
if few hou. then less lik. to 108 425 1708
buy . .
if buy, env. gp. would
appr)(,)v. * 108 3.56 1.178
:;‘t,)vue):, energy bills prob. 108 221 1529
Fh(;unsz\fmh costs more 108 296 1427
trE:ny dev. cur. sell.hs. Ik 108 247 1.867
most hs. dev. would 108 278 1561
disprv. of dec. . 8
\»NhL env. grps thk. is 108 420 1858
import. ’ :
wht. hs. dev. thk. is import.

108 5.19 1.993

in general, low. energ. is
desir. 108 1.44 .688
zscg: prov. prob. dissap. of 108 297 1649
if wntd to by, thr. are mny.
HD'’s slling 108 4.60 1.914
if buy, gvnmt wid approv. 108 3.27 1.330
1would consider buying
this 108 3.66 1.953
House Builders tend to
build houses that will be 108 1.47 814
most likely to sell easily
If enough people bought
‘'sustainable houses',
then house builders 108 1.98 1.184
would be more likely to
build them
1think that in order for my
home to be ideal, 1would
probably have to be 108 186 1.343
involved in its design
warm - cold 108 2.69 1.425
emotional - unemotional 108 2.94 1.536
artistic - unartistic 108 3.41 1.793
individualistic - conformist 108 3.18 1797
formal - informal 108 3.96 1.854
similar to me - dissimilar
to me 108 3.65 1.831
Valid N (listwise) 108

357
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