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Abstract

A review of the pubiished literature revealed that although obsolescence in buildings has
been the subject of academic interest for a number of decades, existing research into the
subject is limited. There have been a number of empirical studies into property depreciation,
which have resulted in statistical models for explaining variation between the value of
buildings based on differences in their physical and locational characteristics. However, ,.
these models are intended for use by property owners and investors. This study therefore
developed comparable models for occupiers, using data from a sample of 64 office
buildings spread across five English local authorities. The primary contribution of this study
is in the theoretical framework and research methods that were used to develop the models.

Data were collected in respect of the physical characteristics of the sample buildings, the
characteristics of the buildings' occupants and the characteristics of the occupier
organisations. These characteristics were employed as explanatory variables in the
analysis. Data were also collected in relation to the utility (functional performance) and
operation costs (financial performance) of the buildings. These performance measures were
employed as outcome variables in the analysis. One of the key contributions of this study
was the development of a valid and reliable scale for evaluating utility. Derived from
“exhaustive focus group research with building occupants, the scale indicated that utility
could be measured along 22 attributes and four distinct factors: configuration, environment,

appearance and functionality.

The results of the statistical analysis lend support to the premise that the physical
characteristics of a building and the characteristics of its occupants can be used to explain
its utility relative to a group of similar buildings. The statistically significant relationships
provided an insight into which combinations of building and occupant characteristics were
associated with higher or lower scores on particular factors and attributes. By and large, the
relative contribution of the two groups of explanatory variables varied across the four
factors, a finding that might have implications for the management and refurbishment of
buildings. Nevertheless, the inclusion of other additional explanatory variables, such as
cultural indicators, might improve the level of explanation provided by the regression

models.

The level of explanation provided by the operation cost models was found to be higher than
for the utility models. Measures of cost efficiency were found to be correlated with building
characteristics and occUpancy characteristics. The results of the analysis were therefore an
improvement over those from previous research, which had concluded that there was little



correlation between costs and building characteristics. This improvement might be attributed
to the wider range of building characteristics analysed in this study. Moreover, by modelling
utility and operation costs in tandem, it was possible to identify areas of divergence between
functional and financial performance. Such information could be of use during the design
and refurbishment of buildings. For instance, design characteristics or utilisation strategies
that are associated with higher costs but lower utility could be changed or omitted.
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Chapter 1 Introduction

1.1 Background and rationale

Local authorities ih the UK have been encouraged time and again to utilise their property
assets more effectively (Smith et al., 1984; SOLACE, 1986; Clark, 1988; Loring, 1993;
Ching, 1994; DOE, 1994; Audit Commission, 1988a & 1988b; CIPFE, 1988; Deakin, 1999;
Audit Commission, 2000). Collectively, local authorities in England and Wales own non-
residential property valued in excess of £75 billion, including thousands of office buildings
that they use for delivering front-line services and carrying out administrative activities. The
way that these buildings are used is central to the ability of local authorities to deliver Best
Value' (Audit Commission, 2000). Nevertheless, a recent review of local authority property
management by the Audit Commission (2000, p.8) concluded that 'too many authorities still
devote insufficient attention to the use and cost of property assets'. Consequently, many
buildings were found to be in poor physical condition, unfit for purpose and unnecessarily

costly to run.

One of the key problems identified by the Audit Commission was that there was insufficient
data to inform decisions about how best to manage local authority property assets. Indeed,
a recent study conducted on behalf of the Royal Institution of Chartered Surveyors (Bootle
and Kaylan, 2002) found that that this was a common problem amongst occupiers in the
UK's commercial property sector. However, partly due to central Government initiatives,
such as Comprehensive Performance Assessment, an increasing number of local
authorities are beginning to benchmark the performance of their property assets against
those of peers, particularly in relation to occupancy costs®. Nevertheless, whilst such
benchmarking can provide a general insight into whether office buildings are ‘good’ or ‘bad’
from a particular aspect, there has been less focus on identifying factors that are associated
with higher or lower levels of performance (DEGW, 2002).

Office buildings are designed and constructed to satisfy particular occupier requirements
and, as such, possess certain physical and locational characteristics. These characteristics
generally reflect standards of design and performance that were deemed acceptable at the

' Best Value was introduced under the Local Government Act (1999) as a replacement for Compulsory
Competitive Tendering. The rationale behind Best Value is continuous improvement in the delivery of local
authority services (Kelly and Hunter, 2003).

2 Comprehensive Performance Assessment is a framework for evaluating the performance of local
authority service delivery and the potential for continuous improvement (Audit Commission, 2003).

® This has been facilitated by benchmarking associations, such as the Local Government Property and
Facilities Management Forum (Clark et al., 2003) and National Best Value Benchmarking Scheme (IPF,

2000).
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time of construction. Over the building life cycle, however, occupier requirements are liable
to change and the performance of buildings may decline, relative, that is, to contemporary
standards of design and construction (Ohemeng and Mole, 1996). Such a decline in the
performance of a building is referred to in this thesis as 'obsolescence™. The process of
obsolescence means that buildings require regular injections of capital investment to
improve their performance® (Bryson, 1997). Buildings that do not receive regular investment
are likely to become out-dated and redundant. According to Nutt (1997, p.113), ‘demand-
side changes have resulted in unprecedentedly high levels of underutilisation, long-term

vacancy and redundancy... particularly in the office sector’.

In the UK, a number of studies have examined the impact of different office building
characteristics on rental and capital values (Salway, 1986; Jones Lang Wootton, 1987,
Baum, 1991; Khalid, 1994; Barras and Clark, 1996; Baum, 1997; Yusof, 1999; Dixon et al.,
1999; Bottom et al, 1999; Dunse and Jones, 2002). These studies have focused on
developing models for explaining why office buildings with certain physical and locational
characteristics experience higher rates of depreciation than others®. For instance, Baum's
(1991) analysis of office buildings in the City of London suggested that the physical
characteristics with the most significant impact on property depreciation were space
configuration, internal specification and external appearance. Moreover, the relative
importance of these physical characteristics was found to vary over time due to changing
occupier requirements. Baum's (1997) follow-up study found that internal specification had

become more important than configuration in explaining property depreciation.

The rationale behind the research in this thesis was that the analytical approach employed
in the property depreciation studies described above could be used to explain the
obsolescence, or variability in performance, of local authority office buildings. It was
anticipated that models developed using this approach could then be used to determine the
performance of office buildings using a small number of significant explanatory variables.
Such models could be utilised by local authorities to inform Best Value reviews and the

* The issue of obsolescence in buildings is a long-standing issues, having first come to the fore in the UK
during the 1960s, owing to the growth in interest in urban decay, renewal and conservation (Switzer, 1963;
Cowan, 1965; Lichfield & Associates, 1968; Medhurst and Lewis, 1969). The issue re-emerged during the
1980s, as the impact of information and communications technology caused certain types of office facilities
to become prematurely obsolete (Bowie, 1983; Duffy, 1983; Bernard Williams Associates, 1994). .

® The increasing frequency of such investments reflects a growing demand amongst occupiers' for
occupational flexibility and shorter lease terms. For instance, average new lease terms in the UK property
market have fallen to around eight years, with largest fall being amongst public sector occupiers (Nelson
Bakewell and OPD, 2003; ODPM, 2004).

® The term 'depreciation’ is used in this study to refer to the decline in value of property.
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development of asset management plans’ by identifying office buildings that are under-
performing and in need of refurbishment or disposal. The research method underpinning

the development of these models is explained below.

1.2 Structure of the thesis

The following thesis comprises seven 6hapters (Figure 1.1). Atfter this introductory chapter,
Chapter 2 provides a critical review of the key studies into property depreciation and
obsolescence and identify gaps in the existing body of knowledge. The first part of Chapter
2 (Section 2.2) discusses the background theory behind the two groups of studies, focusing
particularly on defining and explaining concepts such as building performance, utility, value,
service life, obsolescence and depreciation. Section 2.3 provides a critical review of
research that has been conducted into obsolescence. This is followed by a critical review of
research into property depreciation (Section 2.4). Chapter 2 concludes by reconciling the
findings from both sets of studies, highlighting gaps in knowledge and identifying areas for
further research (Section 2.5).

Chapter 3 describes the research method that was used in this study. The first part of the
chapter discusses the conceptual and theoretical frameworks that underpin this study, and
provides operational definitions of key concepts (Section 3.2). It also explains the research
design, data requirements and sample selection. The second part of the chapter describes
the survey techniques that were used to collect empirical data for use in this study. Section
3.3 describes the collection of data, by means of walk-through surveys, relating to the
physical characteristics of a sample of 64 local authority office buildings. This is followed by
Section 3.4, which explains the collection of occupancy cost and occupancy characteristics
data for the sample buildings. The final section in Chapter 3 describes the collection of data
relating to the utility of the sample buildings and the characteristics of the buildings’
occupants. This involved: focus groups with building occupants to identify the criteria by
which they evaluate the utility of their workplace; a preliminary online questionnaire survey
of 1,800 occupants of a pubiic sector office building to identify attributes and factors with
which to measure workplace utility; and an online questionnaire survey of the sample
buildings’ occupants (approximately 5,000 office users) to collect data on their workihg
practices and the utility of the sample buildings. The results of the surveys are discussed in
Chapter 4.

7 Local authorities are required, as part of the Government's capital allocation strategy, to develop and
implement asset management plans, which outline how the authority utilises its assets and how they
contribute to improvement in service delivery (DTLR, 2002).
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Figure 1.1: Structure of the thesis

The first section in Chapter 4 provides a profile of the sample buildings using data relating to
their physical characteristics (Section 4.2). It focuses particularly on the site, location,
construction and workspace characteristics of the sample buildings. The second section in
Chapter 4 examines the occupancy costs and occupancy characteristics of the sample
buildings, and addresses problems of missing data (Section 4.3). Finally, Section 4.4
describes the utility of the sample buildings and provides a profile of the buildings’
occupants using data relating to their demographics and working practices. The variables
described in this chapter are subjected to further analysis in Chapters 5 and 6.

Chapter 5 examines the significant relationships between the different groups of explanatory
and outcome variables. The first section focuses on the relationships between the physical
characteristics and utility of the sample buildings to determine whether their utility varies in
accordance with differenbes in their physical characteristics (Section 5.2). This is followed
by an analysis of the relationships between the utility of the sample buildings and the -
characteristics of the buildings’ occupants (Section 5.3). Section 5.4 focuses on the
relationships between the operation costs and physical characteristics of the sample
buildings to determine whether operation costs vary in accordance with differences in
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physical characteristics. The final section in Chapter 5 examines the relationships between
the operation costs and occupancy characteristics of the sample buildings (Section 5.5).

The relationships described in Chapter 5 form the basis of the statistical modelling
described in Chapter 6. Chapter 6 explains the modelling procedure and selection of
variables for inclusion in the analysis (Sections 6.2.1 - 6.2.3). It also discusses the
assumptions underpinning the analysis, the results of modelling and validation of the
models (Section 6.2.4 - 6.2.6). Chapter 7 brings together the main findings from the
preceding chapters and draws conclusions about the overall outcomes of this study. It also '
discusses the limitations of this study, outlines areas for further research and refiects on the

research process.
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Chapter 2 Literature review

2.1 Introduction

Occupier organisations utilise buildings, in conjunction with other services and resources, as
workplaces® (Haynes et al., 2000). Workplaces are created to support people in the delivery
of goods, services or knowledge to clients and customers. Feedback from clients and
customers will ultimately impact on the activities of an occupier organisation and, in turn, its
property requirements (Figure 2.1). However, as an organisation’s property requirements
~ change over time there is a possibility that the performance of the building(s) that it occupies
will decline. Such a decline in the performance of a building is referred to in this study as

obsolescence.

Occupier |2 Property || Workplace |> People ->| Customer

A ‘ - N2

Figure 2.1: Occupiers' property chain and customer feedback
(adapted from Haynes et al., 2000; p.6 and McLennan, 2000; p.169)

Anecdotal evidence suggests that obsolescence can have an adverse impact on the
performance of an occupier organisation, for instance through decreased operational
efficiency, reduced output or declining morale in the workplace (Building Research Board,
1993). However, difficulties in establishing a causal relationship between the performance of
buildings and either individuals' productivity or organisational outcomes mean that this claim
is hard to substantiate (Haynes ef al., 2000; EKOS Limited and Ryden Property
Consultants, 2001). What has been easier to establish is the negative impact that
obsolescence has on the value of buildings. By and large, as the performance of a building
declines, so does its value: This decline in value is more commonly known as depreciation.
Depreciation is problematic because it undermines the ability of property to show long-term
growth in rental and capital values (Salway, 1986). Property owners are therefore faced with
the choice of accepting lower financial returns or incurring the costs of upgrading their

buildings to satisfy changing occupier requirements.

® The term 'workplace' is used in this study to refer to the entire physical environment for work, whether it

be an entire floor, building or campus (Brill et a/,, 2001},
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Previous empirical studies into property depreciation and obsolescence have primarily been
grounded in the real estate and planning disciplines, respecfively (Figure 2.2). In the
planning discipline, researchers have tended to adopt a demand-side approach and
examine the impact of changing occupier requirements on obsolescence at an urban or
regional level (Medhurst and Lewis, 1969; Hendry, 1970; Cowan et al., 1970c; Emery,
1971; Nutt et al., 1976; Fuicher and Gallagher, 1977; Williams, 1985; Bryson, 1997, EKOS
- Limited and Ryden Property Consultants, 2001). By contrast, researchers in the real estate
discipline have tended to adopt a supply-side approach and analyse the impact of
obsolescence on the depreciation of property values in specific locations, such as the City
of London (Baum, 1991; Khalid, 1994; Dixon et al., 1999; Bottom ef al., 1999; Yusof, 1999,
Dunse and Jones, 2002). The purpose of this chapter is to critically review the key studies
from each discipline and identify gaps in the existing body of knowledge.

Real estate &
planning

y |~ Workplace | People | Customer

i

Occupier = Propert

\1/.

/[\

Figure 2.2: Scope of previous research into property depreciation and obsolescence
(adapted from Haynes ef al., 2000; p.6 and McLennan, 2000; p.169)

The next section in this chapter (Section 2.2) discusses the background theory behind the
two groups of studies described above (Figure 2.3). It focuses particularly on defining and
explaining concepts such as building performance, utility, value, service life, obsolescence
and depreciation. Section 2.3 provides a critical review of research that has been conducted
into obsolescence. The review focuses on the research methods employed and the findings
arising from the research. This is followed by a critical review of research into property
depreciation (Section 2.4). The focus here is on the analytical techniques that have been
developed for estimating the impact of property depreciation over time. This chapter
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concludes by reconciling the findings from both sets of studies, highlighting gaps in
" knowledge and identifying areas for further research (Section 2.5).

Section 2.1
Introduction

v

Section 2.2
Background theory

\Z

Section 2.3
Occupier research

N

Section 2.4
Property research

\2

Section 2.5
Conclusion

Figure 2.3: Structure of Chapter 2

- 2.2 Background theory

221 Building performance

When constructed, buildings are presumed to be state of the art, having been built to

contemporary standards of construction and appropriately located (Tiesdell et al., 1996).

After commissioning, they typically operate at or near optimum performance (Figure 2.4).
~ According to Williams (2003), there are three interrelated facets of building performance

(Figure 2.5). These are:

« physical performance;
« functional performance; and

« financial performance.

Physical performance is the behaviour of a building's fabric, services and finishes (Williams,
2003). Although buildings are, in general terms, very durable, they are inevitably subject to
physical deterioration and, consequently, declining performance (Chanter and Swallow,
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the extent of physical deterioration and decay over time, allowing more accurate estimation
of a building’s physical life (Cook and Hinks, 1992; Douglas, 2002).

space layout
fabric comfort
services image
finishes ambience
occupancy costs

value
rental income
contribution to profitability

Figure 2.5: Facets of building performance and their interrelationships
(adapted from Williams, 2003; p.A-22)

Environmentél
factors
Physical
deterioration
Use

Figure 2.6: Causes of physical deterioration
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It is important, however, to distinguish between a building’s physical life and its service life.
Service life is the period of time over which a building functions above a minimum
acceptable level of performance (Figure 2.7). Whatever the cause, any building that has
reached the end of its physical life has, in fact, failed and must be renewed. In contrast, a
building that has reached the end of its service life can continue to function, albeit at less
than-acceptable performance, and may or may not be renewed (Building Research Board,
1993). Service life is therefore affected by the rate of physical deterioration of the building
and the standard of maintenance practices (Figure 2.7). It is also affected by increasing
expectations created by changes in equipment, materials, style, laws, standards and the
many other extraneous factors that cause a building to lose performance in the eyes of its
user (Trowbridge, 1964). The impact of such factors is obsolescence (Figure 2.8).

Obsolescence is discussed further in Section 2.2.2.

---------------------------------------------- Optimum
/ performance
\ Likely aging with
\ normal .
Likely aging without ——/ \\ maintenance
o normal maintenance \
(&)
g \\; ! Minimum
T ———— Armmime — acceptable
S A ' performance
o ] ] .
[} ]

'1

Ti Service  Physical
me —— life life

Service life lost

emmmememmae Judgement criteria to poor

maintenance
Building performance

Figure 2.7: Conceptual view of service life
(adapted from Building Research Board, 1993; p.19)

Functional performance is a measure of the attributes afforded by a building to the benefit,
or otherwise, of its occupier (Williams, 2003). It is, in effect, a measure of a building's utility
for those people that use it (Aronoff and Kaplan, 1995). Utility is a subjective concept and
has been defined in numerous ways. The Concise Oxford Dictionary defines utility in broad
terms, as ‘the state of being useful, profitable or beneficial’ (Pearsall, 2001; p.1580). By
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contrast, in the field of economics utility has been defined more narowly as the ‘the
pleasure or satisfaction derived by an individual from being in a particular situation or from
consuming goods or services’ (Bannock ef al., 1992; p.437). In this research, as in previous
studies of property depreciation and obsolescence, the word 'utility’ is taken to mean

'usefulness' (Salway, 1986).
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Figure 2.8; Conceptual view of obsolescence
(adapted from Building Research Board, 1993; p.20)

Measuring utility has often proven problematic, not least because it is such a subjective
concept. For instance, in economics debate about the measurement of utility has
traditionally revolved around the competing theories of cardinal utility, an absolute
measurement made through direct judgements, and ordinal utility, a relative measurement
that is based on consumer preferences (Rutherford, 1992; Abdellaoui et al., 2001). In the
context of the built environment, the measurement of utility is complicated by the fact that
buildings often have multiple user interests. For example, the users of an office building
typically include occupants (employees who work in the building), senior managers or
executives in the organisation (who may not necessarily work in the building) and visitors,
including members of the public, who have business in the building (Gray and Tippett,
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1992). Each of these groups have different objectives and will therefore assess the utility of
the building in different ways (Williams, 1985).

The physical performance and utility of a building will affect its financial performance
(Williams, 2003). As with utility, what constitutes the financial performance of a building will
depend on who is evaluating it. For an occupier organisation, be it a tenant or owner-
occupier, a building's financial performance will depend on its costs-in-use and contribution
to the proﬁtability of the core business, although the latter is particularly difficult to measure
(Haynes et al., 2000; Salway, 1986). The costs-in-use, or occtjpancy costs, of a building
include all the day-to-day costs associated with meeting occupier requirements, but exclude

the costs of business activities conducted within the buildihg (Clift and vButIer, 1995).

For a property owner, financial performance is likely to be measured in terms of rental
income and market value. In the everyday meaning of the word, 'value' is the 'worth of
something to its owner' (Bannock et al., 1992§ p.438). In this research, value is taken to
mean the price that a building might reasonably be expected to be sold for at a given time
(Jones Lang Wootton, 1987). In a market where there is zero inflation® the value of a
building will decline in accordance with its utility. This loss in value is known as depreciation.
If the market is not balanced, however, changes in supply and demand will have a distorting
effect (Figure 2.9). For example, in markets where there is excess demand, a building with a
low level of utility may have a‘value close to that of a state of the art building (Khalid, 1992).
Likewise, if the assumption of zero inflation is invalid, depreciation will not always be
apparent and a building’s value will fail to provide a reliable indication of its usefulness
- (Salway, 1986). Inflation can therefore conceal depreciation, as property owners found to
their cost in the 1980s when a sustained period of inflation was followed by deep recession
and a crash in property values (Bowie, 1983). As leases ended, property owners were left
with buildings requiring extensive refurbishment (Bryson, 1997). For owner-occupiers, the
decline in property values meant that buildings that were once assets became liabilities
(Gibson, 1994). Concerns over the costs of property depreciation stimulated a sefies of

empirical studies into the issue. These studies are reviewed in Section 2.4.

° ‘The general increase in prices and fall in the purchasing value of money’ (Pearsall, 2001; p.726).
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2.2.2 Obsolescence

One of the earlier explanations of obsolescence was by Burton (1933), who argued that if it
were possible to hold stationary the physical conditions of a building, obsolescence would
be the difference between the existing demand for the characteristics of the building and the
demand that was anticipated when the building was constructed. The building may not
necessarily be dilapidated, worn out, or otherwise dysfunctional; although these factors may
accentuate the obsolescence, the building simply does not measure up to contemporary
expectations (Building Research Board, 1993). According to Nutt et al. (1976) obsolescence
increases as the performance provided by the building decreases relative to changing
requirements. Equally, a building that has lost performance because of changing
requirements may benefit from further change (Weatherhead, 1999). For example, many
office buildings that became redundant during the 1980s because they were unable to
accommodate information and communications technology (ICT) have since come back

into use because of further technological innovation.
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According to Nutt et al. (1976) any change that reduces the ability of a building to meet
occupier requirements, relative to other buildings in its class, will contribute towards its
obsolescence. The causes of obsolescence are therefore wide-ranging,. embracing
changes that relate to buildings, the sites that buildings occupy and their surroundings
(Mansfield, 2000b). Examples include:

« Changes in aesthetics and architectural style. A building may lose utility if its
appearance becomes out-dated, incompatible with the occupier's image or tarnished
due to physical deterioration (Khalid, 1992; Salway, 1986).

'« Changes in law. The enactment of new legislation, new standards in health and safety,
or changes in building regulations can cause a building to exhibit diminished utility or
financial performance (Tiesdell et al., 1996). A recent example is the introduction of the
Disability Discrimination Act (1995), which required service providers in all sectors to
make their buildings accessible to disabled people. The scope of the Act included the
provision of ramps and automatic doors to entrances, modification of WC facilities,
improvements to emergency warning systems and the installation of stair lifts
(Mansfield, 2001). In extreme cases legal changes of this kind may render a building
obsolete because of the costs of compliance (Salway, 1986). -

« Changes in technology. A building may be physically sound, but exhibit a lower level of
utility or financial performance relative to newer buildings that have benefited from
technological progress (Salway, 1986). Examples include the introduction of air-
conditioning into office buildings in the 1980s to cope with growth in the use of ICT.
Office buildings that did not have air-conditioning, or could not accommodate it, were .

technologically obsolete.

« Changes in functional requirements. The performance of a building may decline
because of changes in the functions or activities of its users. An example of functional
change is the inability of some warehouses and industrial buildings to cope with
changes in manufacturing and logistical processes, due to inadequate eaves heights,
restricted dock design and closely-spaced structural columns (McKnight, 1999).

« Changes in development economics. A building may experience a relative decline in
performance when the site on which it stands becomes more suitable for a use that the
building cannot accommodate, due to new planning policies, re-zoning or. changing
economic conditions. An extreme example was 'Tokyo in the 1980s, 'where
comparatively new hotels were demolished to make way for office buildings (Brand,
1994).
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From this list of changes, it is possible to identify two distinct forms of obsolescence:
building obsolescence and locational obsolescence (Figure 2.10). Building obsolescence is
caused by aesthetic, functional, legal or technological changes. It is the performance of a
building relative to the stock of similar buildings (Nutt ef al., 1976). Building obsolescence is
a function of physical characteristics; two buildings in the same location may exhibit different
levels of performance because of differences in their physical characteristics; one building
will be less obsolescent than 'the other (Bryson, 1997). Locational obsolescence is caused
by changes in development economics or local environmental conditions. It is the degree of
usefulness of a location relative to other locations; two buildings with the same physical
characteristics may have different levels of performance because they are in different

locations.

Locational
obsolescence

Changing environmental conditions. In particular, negative environmental changes,
such as detrimental neighbouring land uses or unsightly adjacent buildings (Baum,
1991). What was once considered a prime location for a particular building may lose its
attractiveness, thereby causing a decline in the utility and financial performance of the
building (Khalid, 1992).

Economic
changes

Obsolescence

>
-
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obsolescence

Environmental
changes

Aesthetic
changes

Technological
changes

Figure 2.10: Causes of obsolescence
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The distinction between building obsolescence and locational obsolescence is an important
one. In most cases, it is not feasible for a property owner to remedy locational
obsolescence, since this usually involves large-scale capital investment in order to improve
infrastructure or reverse urban decay. Nomally, regeneration on this scale can only be
realised with co-ordinated investment and long-term planning by local authorities and other
government agencies (EKOS Limited and Ryden Property Consultants, 2001). Although

local authorities may be able to improve the environs of land in their ownership, this is

usually outside the scope of most other property owners (Debenham Tewson & Chinnocks,
1985).

2.2.3 Flexibility and building renewal

Two characteristics of buildings mean that they are particularly susceptible to obsolescence
(Raftery, 1991). The first is longevity. When buildings are carefully designed,' constructed
and maintained, their physical life spans can be almost indefinite (Ashworth, 1997).
Buildings are therefore trapped in a social, technological and physical frame, as defined by
standards acceptable at the time of construction (Ohemeng and Mole, 1996). This places
limits on the capacity of buildings to accommodate changing demands over time. The
second characteristic is that buildings have a fixed location, which means that buildings
cannot move to accommodate changing demands (Raftery, 1991); Flexible design has,
therefore, long been seen as an important factor in reducing the risk of obsolescence in
buildings (Switzer, 1963; Cowan, 1965; Building Research Board, 1993; Slaughter, 2001).
Flexibility is the capacity to accommodate new or more intense uses (Building Research
Board, 1993). Examples of flexible building design include the provision of unconstrained
interior spaces, accessible service areas and overcapacity in engineering services'®
(Building Research Board, 1993).

Anecdotal evidence suggests that the growth in importance of obsolescence is due to
increasing rates of change in society (Building Research Board, 1993). For example,
obsolescence appears to increase during periods of rapid technological change
(Weatherhead, 1999). Whatever the reason, the predominance of obsolescence over
“physical deterioration is significant because unlike the gradual process of physical
deterioration, obsolescence can occur at irregular and unpredictable intervals, causing step

changes in the performance of a building. For example, the introduction of new legislation or

' The comparative costs and benefits of flexible design were highlighted by Slaughter (2001), who
analysed the construction costs, physical characteristics and refurbishment costs of 48 buildings. The
analysis revealed that on average flexible design strategies added less than two per cent to construction
costs, reduced overall construction time and provided a two per cent saving on future refurbishment costs.
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technology may resultin a sudden rise in the minimum level of acceptable performance and
a decrease in service life (Figure 2.11). This unpredictability means that the scope for
preventative action is limited (Salway, 1986). Obsolescence is also more likely to be
incurable. Whereas physical deterioration can usually be remedied through the replacement
- of like with like, the treatment of obsolescence often requires introducing new features into a
building. This may not be feasible because of economic or technical constraints (Salway,
1986).

Efforts to counteract obsolescence are called renewal. Renewal involves increasing the
performance of a building or site by reconciling the mismatch between its characteristics
and the needs of its occupier. Periodic renewals can extend a building’s service life (Figure
2.12). According to Tiesdell ef al. (1996) there are three main types of renewal. These are
refurbishment, conversion to a new use (adaptive reuse), and demolition and

redevelopment.
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Figure 2.11: Impact of rapid changes on service life
(adapted from Building Research Board, 1993; p.21)

Demoalition and redevelopment takes place when a building is obsolete for any use, and
involves replacement of the building by a new construction, for a similar or different purpose,
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resulting in the start of a new physical life on the site (Lichfield, 1988). There have been
many points of criticism regarding this approach (Ohemeng, 1998), not least that the capital
and physical resources sunk in buildings are significant, and that simply writing them off
should be a last resort (Smith ef al., 1998; Rydin, 1992; Freer et al., 1999). Where
demolition and redevelopment are precluded or undesirable, renewal will focus on retarding
obsolescence and extending a building’s service life through refurbishment (Tiesdell et al.,
1996).
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Figure 2.12: Impact of periodic renewals on building service life
(adapted from Building Research Board, 1993; p.22)

Refurbishment is the process by which an existing building is substantially upgraded
through restoration or improvements, or both. It usually involves work to the fabric and
services (Bernard Williams Associates, 1994). Refurbishment provides a positive remedy
for the negative processes of physical deterioration and obsolescence (Mansfield, 2000a).
The economics of refurbishment activity have become increasingly favourable in the UK
because refurbished buildings can offer facilities comparable to new buildings for a fraction
of the cost and technological innovation means that many redundant buildings can now be
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brought back into use (Ohemeng, 1998). As a result, refurbishment has become the
principal method for countering obsolescence (BS I1SO 15686-1, 2000). This is particularly
the case in marginal development locations, where the potential for demolition and

redevelopment is lower (Bryson, 1997).

Bryson (1997) suggested that refurbishment offered a number of advantages over
redevelopment as a remedy for obsolescence. Refurbishment is normally less expensive
than redevelopment. Although the difference may not be significant, it is a critical ’factor in
locations where redevelopment margins are low or non-existent. Planning permission for
refurbishment is usually easier and quicker to obtain than for redevélopment, and there are
usually fewer planning restrictions on refurbishment projects. Other benefits of
refurbishment include energy and resource conservation, preservation of historic fabric and
shorter construction periods, which means that a rental stream arrives sooner (Kwakye,
1994). There are, however, drawbacks associated with refurbishment projects. They are
often difficult to plan and cost, due to uncertainty about the scope of the works at the design
stage. Moreover, refurbishment is unsuitable when the physical constraints imposed by a
building mean that it can no longer accommodate existing activities. In these situations, a
building will either be demolished and redeveloped or undergo adaptive reuse (Nutt, 1997).

Adaptive reuse is a method by which a building is refurbished and adapted to accommodate
a new use (Nutt, 1997). Unless a building was designed for a very specific purpose, it is
usually technically feasible to increase its performance by converting it to another use
(Williams, 1985; Heath, 2001; Kincaid, 2002). An example of adaptive reuse is the
conversion of commercial office buildings into residential accommodation'' (Gann and
Barlow, 1996; Nutt, 1997; Freer et al., 1999). There are, nevertheless, a number of barriers
to adaptive reuse. They include the suitability of redundant buildings, the costs of
conversation relative to demolition and redevelopment, restrictive planning policies, lack of
experience of conversion amongst developers and concemn over the level of financial
returns from converted buildings (Freer et al., 1999; Heath, 2001). ‘

Determining which form of renewal to use to remedy obsolescence can be a complex
decision making process that involves evaluating the costs and benefits of different courses
of action (Ohemeng, 1998). The decision making process is dependent on a range of
factors, including market conditions, government incentives, planning policies and the
physical characteristics of the building in question (Kincaid, 2002). It is also dependent on
the objectives of individual stakeholders, such as users (owners, facility managers and

" Research by Nutt ef al. between 1994-1996 suggested this to be the most common form of adaptive
- reuse (Nutt, 1997). An analysis of planning applications for a sample of London boroughs revealed that

e mf o~

office-to-residential conversions accounted for 34 per cent of cases of adaptive reuse.
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~ occupants), investors, producers (architects, engineers and contractors), marketers
(property agents), regulators (planners and statutory authorities) and developers' (Nutt,
1997).

The decision to renew a building and counteract obsolescence can result in significant
capital costs. However, the failure to accommodate changing occdpier requirements can be
equally as costly. Aside from the costs of depreciation, there is anecdotal evidence to
suggest that obsolescence can have an adverse impact on building occupants, for example
through reduced productivity or on the job stress, and consequently the operational
performance of occupier organisations (Building Research Board, 1993). Obsolete buildings
can also blight the urban landscape and become a burden on the natural environmental
when demolished (Freer et al., 1999; EKOS Limited and Ryden Property Consultants,
2001). Dealing effectively with obsolescence in buildings therefore has potentially broad
benefits (Buildingf Research Board, 1993). It is for this reason that, over the years, a number
of studies have sought to develop a better understanding of the causes and consequences
of obsolescence in buildings*®. Grounded primarily in the planning discipline, these studies
have, for the most part, examined the impact of changing occupier requirements on the
demand for buildings at an urban and regional level. The next section provides a critical

review of the key studies.

2.3 Occupier research

Much of the background theory concerning obsolescence can be traced back to the 1960s,
when the issues of urban decay and redevelopment came to the fore in the UK (SWitzer,
1963; Cowan, 1965; Lichfield & Associates, 1968; Medhurst and Lewis, 1969). However,
little of this theory was grounded in empirical evidence, being based instead on anecdotal
evidence and conjecture. Cowan et al. (1970a) alluded to the fact that while the notion of
obsolescence had become established at a conceptual level, there was a lack of
operational techniques or research methods to help formalise and extend understanding of
the processes involved. Since then, there have been a number of empirical studies on the

subject. This section provides a critical review of the key studies.

2 For example, a survey by Nutt ef al. between 1994-96 revealed significant variations in the objectives
and priorities of different stakeholder groups in relation to adaptive re-use. Investors were primarily
concerned with risk (57%), marketers with value (81%) and robustness (71%), regulators with value (79%)
. and risk (62%), users with cost (84%) and value (65%), developers with risk (61%) and value (65%), and
producers with cost (54%) (Nutt, 1997).



2.3.1 Analysis of occupier requirements

Most of the earliest efforts at explaining the causes and consequences of obsolescence
were framed within the broader context of urban decay and renewal. Consequently, many
studies failed to distinguish between the processes of physical deterioration and
obsolescence. Those that did attempted to bring to light the causes of obsolescence by
examining the factors influencing occupier behaviour. For example, Medhurst and Lewis'
(1969) study involved a survey of occupier organisations to ascertain the reasons behind
the decision to vacate a building and movelto new premises. The survey revealed that most
organisations moved because of rising rents, lack of flexibility, inadequate parking and other
traffic problems. However, the usefulness of the results was limited by a small sample size
of 24 occupier organisations. Cowan et al. (1970b) adopted a similar approach towards
occupiers of office buildings. A survey of occupier organisations in London revealed that the
principal reasons for moving to new premises were spatial constraints, financial constrains

and constraints on organisational change (Table 2.1). .

Table 2.1: Factors behind office relocation decisions
(from Cowan et al., 1970b; p.7)

Factor Number of organisations Percentage
Too small 269 45

Expiry of lease 90 15
Inconveniently located 63 10
Demolished/rebuilding 62 10

Too expensive 50

Reorganisation 34

Inconvenient layout 21

Other 14

Total 603 100

Cowan et al. (1970b) viewed the measurement of constraints, and occupiers' responses to
them, as a potential proxy for obsolescence, arguing that if obsolescence was increasing it
could be measured by the tightening of the constraints imposed on occupiers by their
accommodation. Equally, if obsolescence was decreasing then it could be measured by the
degree of constraint relaxation. The principal objective of Cowan et al. (1970b) was to
develop techniques for measuring such constraints and occupiers' responses to them.
Constraints were classified as either acceptable (no complaints), just tolerable (complaints
are voiced but no remedial action taken) or unacceptable (complaints voiced and remedial
action taken) (Figure‘ 2.13). Cowan et al. (1970b) conducted a case study of an office-based
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organisation to test the validity of this approach. The authors concluded that constraints
could serve as indicators of obsolescence, but that further research was required to refine

the data collection techniques. The study served as a pilot for more extensive research by
Nutt et al. (1976).

Maximum utility

Satisfactory No action
Currentstandards | _____ ..
................................ Just tolerable Complaint made
Unacceptable Action taken

Maximum disutility

Figure 2.13: Disutility scale
(from Nutt et al., 1976; p.64)

Nutt et al. (1976) aimed to develop a method for assessing, simulating and remedying the
obsolescence of residential buildings. Based on the theoretical framework developed by
Cowan et al. (1970b), the central objective of the research was to identify factors, in terms of
the physical characteristics of buildings and market conditions, that gave rise to different
levels of constraint and dissatisfaction for particular types of households. The theoretical
framework was tested using secondary data from more than 10,000 residential buildings
and households in London, the West Midlands and Hampshire. These data were
supplemented with more detailed data frdm a questionnaire survey of 600 households and
then analysed using multivariate techniques. The research highlighted the thresholds
between the different levels of constraint identified by Cowan et al. (1970b) and exposed
factors that impacted on occupiers' responses to those constraints. These included the age
of the building, household size and property values. Nutt et al. (1976) concluded that
although most of the data had been collected by other researchers for different purposes,
the study had been successful in providing an insight into the processes behind

obsolescence.
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The notion of obsolescence developed by Cowan et al. (1970b) and Nutt et al. (1976) was
that of an increasing misfit between buildings and occupiers. Obsolescence was seen to
entail increasing costs and diminishing benefits over time, so that a building would be
obsolete when the cost to its occupier exceeded the benefits of occupation. This notion was
developed further by Fulcher and Gallagher (1977), in a study of obsolescence in industrial
buildings. The authors sought to examine how obsolescence of industrial buildings
influenced the operational performance of occupier organisations, measured in terms of the
constraints imposed by the layout of the buildings on the production process, the impact of
the working environment on employee productivity, and the costs incurred through running
and maintaining buildings. Fulcher and Gallagher (1977) surveyed 42 organisations and 87
bUildings in Sheffield. The survey revealed that 45% of buildings were perceived to be
having an adverse impact on productivity (Table 2.1), but that the costs of relocation were
acting as a barrier to moving to new premises. Although the age of buildings increased the
probability of an adverse effect on productivity, almost half of buildings constructed before

1914 were perceived to be having no effect.

Table 2.2: Effect of industrial buildings on perceived productivity
(from Fulcher and Gallagher, 1977; p.27 )

Perceived effect on productivity

Percentage of

Construction period buildings Very serious Mogierately Not serious  None
serious

Pre-1880 31 3 6 13

1881-1899 7 1 0 3

1900-1914 28 0 1 8 18

1915-1939 10 0 2 5

1940+ 24 0 1 2 21

Total 100 5 10 30 55

One of the main conclusions to arise from the study was the need to develop more sensitive
indicators of obsolescence, rather than simply relying on the age of buildings, and relate
these to the operational performance of the occupier organisation (Fulcher and Galiagher,
1977).

Williams' (1985) study of obsolescence also focused on industrial buildings. The aim of the
study was to identify the factors that lead to obsolescence in multi-storey industrial buildings
and develop a framework within which obsolescence could be remedied through adaptive
reuse. This was achieved through the use of case studies of buildings in Leicester and
London. The case studies provided an insight into the impact that social and economic
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changes were having on the utilisation of buildings, but also how buildings with different
physical and locational characteristics had accommodated these changes or been
converted fhrough adaptive reuse. Although the results of the research, like those of
Bryson's (1997) study of Nottingham, were largely anecdotal, they served to highlight the
importance of regularly assessing the capacity of buildings to satisfy occupier requirements

over time.

In 1993 the United States Building Research Board published the results of its research into
obsolescence. The aim of the study was to examine the causes of obsolescence, expose
factors that make buildings more susceptible to obsolescence and identify methods of
dealing with obsolescence. This was achieved through the use of case studies, and
interviews with expeﬁs from industry and academia. The principal conclusion arising from
the study was that obsolescence should be considered within the context of a building's
entire life cycle, from initial planning through to operations and maintenance. The Building
Research Board (1993) identified three interrelated strategies for dealing with obsolescence
in buildings. These were to minimise the risk of obsolescence through flexible design, avoid
or defer obsolescence by monitoring the utilisation of buildings, and remedy obsolescence

through renewal.

The Building Research Board (1993) suggested that the flexibility of buildings could be
improved by collecting information on the utilisation of buildings and feeding it back into the
design process (Figure 2.14). It recommended thét post-occupancy evaluations be
employed to gain insights into design configurations better suited to avoiding or delaying
obsolescence. Building evaluations were seen to offer other benefits. By repeating them at
regular intervals it would be possible to monitor trends that could hasten obsolescence. The
Building Research Board (1993, p.46) suggested that information from recurring building
evaluations be used to develop ‘an indicator — a multidimensional ‘obsolescence index’ —
that could alert building owners and managers to approaching problems’. It argued that the
development of ‘such an index might be a useful target for research’ (Building Research
Board, 1993; p.46). Applied in practice, such an index would enable obsolescence to be
forestalled, if not avoided, and the impact of any changes on the performance of a building
to be estimated in advance. A remedial strategy could then be formulated to counteract the

obsolescence.

1 Post-occupancy evaluations are used to evaluate the degree of ‘fit’ between a building and its occupier.
They can be designed by individual researchers and tailored to meet specific circumstances (Becker,
1990; Preiser, 1995). A number of standardised evaluation techniques have also been developed. ORBIT
2.1 (Becker, 1988), Serviceability (Davis et al., 1990), Real Estate Norm (1992), Building Quality
Assessment (Isaacs et al., 1993) and Design Quality Indicator (Construction Industry Council, 2002) all
enable comparisons between individual buildings and portfolios of buildings (Baird et al., 1996).
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Figure 2.14: Improving flexibility through building design and evaluation

The most recent study of obsolescence in buildings was undertaken on the behalf of the
Scottish Executive (EKOS Limited and Ryden Property Consultants, 2001). The aim of the
study was to estimate the scale of the obsolescence problem in Scotland and its impact on
the economy. This was achieved through consultations with key organisations to establish
their views on the scale, nature and causes of obsolescence, together with a quantitative
analysis of vacancy rates among older industrial and commercial buildings. The study
revealed that obsolescence was not yet putting a significant cdnstraint on the operation of
the Scottish economy, but the authors suggested that the situation could change if the
property market moved into recession. Nevertheless, the authors acknowledged that the
study had been constrained by the absence of a method for analysing the impact of

obsolescence on occupier efficiency.

At the outset of the study, the authors noted the paucity of research into obsolescence in
buildings, particularly when compared with other issues such as brownfield land and urban
regeneration, and suggested that the scale and nature of the issue was neither understood
nor appreciated. The literature review in this section has served to confirm this view. When
research has been conducted, it has, for the most part, been based on anecdotal evidence
derived from descriptive case studies of individual buildings or urban areas. Moreover, the
small number of quantitative studies into obsolescence, all of which were undertaken in the
1960s and 1970s, were constrained by a lack of primary data and analytical techniqués for
measuring obsolescence. This is in contrast to the growing body of research into property
depreciation, which has resulted in the development of statistical models for estimating the
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impact of property depreciation over time. The next section critically reviews this body of
research.

2.4 Property research

The first major empirical study of property depreciation in the UK was by Salway (1986).
Prior to this the issue was poorly understood (Baum, 1991). It had long been assumed that,
given that the loss in the rental or capital value of a bu’ilding is the result of it losing utility,
property depreciation was caused by a combination of physical deterioration and
obsolescence (Figure 2.15). However, it was only foIIoWing Salway’s (1986) study that this
assumption was tested using empirical data, and the relative impact of obsolescence and
physical deterioration on property depreciation established. Since then a number of
empirical studies have been undertaken™. This section critically reviews the key studies'®.

Obsolescence
Property
depreciation
Physical
deterioration

Figure 2.15: Causes of property depreciation

" 241 Exposing the factors behind property depreciation

In the UK, property depreciation was first raised as a serious issue by Bowie (1983). At a
time when many 1950s and 1960s office buildings were becoming obsolete, Bowie (1983)
argued that property depreciation was not well understood by property professionals and

S A summary of these studies is provided in Appendix B.

'® Note that for reasons of brevity this review focuses mainly on studies undertaken in the UK commercial
property market. A number of studies of depreciation have been undertaken in the US and elsewhere (See
for example: Chinloy, 1977; Leigh, 1979; Chinloy, 1980; Hulten and Wykoff, 1981; Cannaday and
Sunderman, 1986; Malpezzi et al., 1987; Baer, 1991; Shinnick, 1997; Smith, 1994; Nelson, 2004) but are
excluded from this review because they focus either on economic depreciation or residential property, both
of which lie beyond the scope of this study. See Jorgenson (1996), Dixon et al. (1999) and Mansfield
(2001) for reviews of this literature.
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suggested that this could have serious implications for property valuation and management
practices. To raise awareness of the issue, Bowie (1983) constructed hypothetical models
highlighting the impact of property depreciation on the capital and rental values of office
buildings. Acknowledging the limitations of the models, Bowie (1983) recommended further
research to refine the models and identify the factors that influence the onset of property

~deprecation.

This recommendation was the driver behind Salway’s (1986) study of depreciation of
commercial buildings. Salway (1986) sought to analyse property depreciation and develop
techniques that could be used to account for depreciation in property valuations. The
underlying premise of Salway's (1986) study was that building age was a primary factor
affecting the differential impact of property depreciation, that is to say why some properties
experience higher rates of depreciation than others. The age of a building was considered
to be a proxy for buildings’ physical characteristics. As in subsequent studies, the physical
characteristics of buildings, such as layout and construction, were assumed to follow distinct
trends over time in line with changes in materials and technology (Dunse and Jones, 2002).
Experience had suggested that a building's physical characteristics influence its physical
deterioration and obsolescence, and consequently its susceptibility to depreciation (Bowie,
1983).

Table 2.3: Annual rates of property depreciation
(Salway, 1986; p.22)

Age of property (years) Offices (% p.a.) Industrial (% p.a.)

0-5 3.3 3.1
5-10 3.4 3.9
10-20 27 3.2
0-20 3.0 3.3

Salway (1986) conducted a cross-sectional analysis of office and industrial buildings at 32
locations across the UK. Property depreciation was measured as the difference between
the rental value of each building and the rental value of a new, state of the art building. The
analysis revealed that depreciation rates were highest during the early stages of buildings’
service lives (Table 2.3). This was surprising because it had been expected that
depreciation rates would be lowest during this period and would accelerate thereafter, as
the buildings aged. The results suggested that depreciation could have costly implications

' Data collected at one point in time had the advantage of eliminating the effects of market fluctuations on

A oA
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for property owners because the early stages of a building’s service life is the period during
which financial returns are normally greatest. They also raised doubts as to whether the
prices being paid for buildings fully reflected the impact of depreciation.

Of equal significance was the fact that there was no direct relationship between building age
and property depreciation'®, which implied that there were other, more significant factors
affecting the onset of property depreciation. Salway (1986) advocated further research to
identify these factors and to develop analytical models that would enable decision makers to

- take account of them. In doing so, Salway (1986) distinguished between two components of
property depreciation (Figure 2.16). These were:

+ the depreciation of land (locational depreciation); and
« the depreciation of buildings (building depreciation).
This distinction was considered important, because the factors affecting the depreciation of

land were assumed to be different from those affecting the depreciation of buildings. Any
analysis of property depreciation must take account of this fact.

Locational
depreciation
Property
depreciation
Building
depreciation

Figure 2.16: Components of property depreciation

2.4.2 Analysis of locational depreciation

Much of the value of a property comes from the location of its site. The value of land is a
function of market forces, that is to say the demand for and supply of land for different uses
(Hoesli and MacGregor, 2000). At the same time, locational obsolescence can cause the
utility of a site to decline and, consequently, its value to depreciate. The resuit is locational

'8 A major limitation of Salway's (1986) research was that it was based on hypothetical rental data.
However, Salway's (1986) findings were later confirmed by Jones Lang Wootton's (1987) and Barras and
Clark’s (1996) studies, both of which used actuai rental data.
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depreciation (Figure 2.17). Two recent studies (Dixdn et al., 1999; Dunse and Jones, 2002)

sought to analyse the causes of locational depreciation.

Locational
obsolescence
Locational
depreciation
Market
forces

Figure 2.17: Causes of locational depreciation

Dixon et al. (1999) conducted a longitudinal analysis of property depreciation using rental
data for 728 office, industrial and retail buildings across the UK'. Multiple regression
analysis was used to estimate the relative impact of building age (construction period) and
location on property depreciation rates®. Building location was separated into two

components:

« geographical location, referring to the type of town in which the building was located, for

instance whether it was in a metropolitan area or minor region; and

« locational quality, whether the building was in a prime or non-prime location within a

particular town.

The analysis revealed that geographical location was the most significant factor affecting
property depreciation, with locational quality and building age having a much smaller

impact.

The importance of geographical location as a factor behind property depreciation was
confirmed by Dunse and Jones’ (2002) research, which focused on industrial buildings in
and around Glasgow. Like Dixon et al. (1999), Dunse and Jones (2002) conducted a

'® Longitudinal analysis is when a variable or a group of variables are analysed over time. It has the
advantage of being able to identify any changes in individual buildings over time (Dixon et al., 1999).

2 Multiple regression analysis is a statistical technidue ‘for evaluating the effects of more than one

explanatory variable on a outcome variable' (Vogt, 1999; p.183). In Dixon et al. (1999) the outcome
variable was property depreciation and the explanatory variables were building age and location.
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longitudinal analysis of rental data against building age (date of construction) and
geographical location. Hedonic price analysis was used to estimate the impact of the
variables on property depreciation®. Depreciation rates were again shown to differ

systematically according to geographical location.

Dunse and Jones (2002) also included additional variables in the analysis, in order to
estimate the impact of building-specific factors on property depreciation. The additional
variables related directly to buildings’ physical characteristics, for instance whether the
buildings were warehouses or factories, in godd or poor condition and finished or unfinished
internally. Buildings’ physical characteristics were shown to have some impact on property
depreciation, although there were inconsistencies with the relationship. This was because it
was not possible to hold location characteristics constant over time, which obscured the
measurement of building depreciation. It is only by removing the depreciating effect of
location that the impact of buildings’ physical characteristics on property depreciation can be

estimated accurately.

2.4.3 Analysis of building depreciation

Building depreciation is the varying impact of depreciation on different types of property
(Baum, 1991). In contrast to locational depreciation, building depreciation is a function of a
physical deterioration and building obsolescence (Figure 2.18). Following on from Salway’s
(1986) study, Baum (1991) sought to find out why some buildings experience higher rates of
building depreciation than others by: |

« exposing the forces behind building depreciation; and

« developing analytical techniques to enable decision makers to account of it.

The underlying-premise of Baum’s (1991, p.186) study was ‘that a model which classifies
the causes of depreciation provides a superior explanation of depreciation to one which
relates depreciation rate to age alone’. Baum (1991) tested this premise by introducing
buildings’ physical characteristics into the analysis of building depreciation.

The physical characteristics included in the analysis were selected using a panel of property
agents and included an assessment of physical detérioration (Table 2.4). To eliminate the
impact of market fluctuations and locational obsolescence, the analysis was based on a
cross-sectional survey of 125 office buildings in the City of London and 125 buildings from

2! Hedonic price analysis is an extension of multiple regression analysis, and involves determining the
relative influence that the intrinsic attributes of a product have in determining the value of that product
(Khalid, 1994).
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an industrial estate near London®. The panel of agents assigned a score to the physical
characteristics of each building using a five-point scale, ranging from ‘poor’ to ‘excellent’.
Depreciation was measured by comparing the rental value of each building to the prime
rental values in that location, expressed as a shortfall in rental value. The data were

modelled using multiple regression analysis.

Building
obsolescence
Building
depreciation
Physical
deterioration

Figure 2.18: Causes of building depreciation

The results of the analysis suggested that the physical characteristics of buildings were
superior to age as an explanation of building depreciation. Furthermore, the physical
characteristics with the greatest impact on building depreciation were related to
configuration, internal specification and external appearance, rather than the durability of
materials. This implied that building obsolescence was much more important than physical
deterioration as a cause of building depreciation. This was found to be the case for both

" office and industrial property.

Baum’s (1991) research had practical implications for property owners and their advisors.
The results suggested that making allowances for building depreciation would depend on
forecasting building obsolescence. However, this was considered problematic because the
causes of building obsolescence could not be predicted with any degree of confidence.
Baum (1991) argued that property owners should look to purchase buildings that were
flexible in terms of their physical characteristics. This argument was supported by Baum’s
(1997) study, which included office buildings from the original research. Building

2 Although limiting the generalisability of the research, the use of buildings from the same locality enabled
Baum (1991) to exclude the effect of site value variations within the value of a particular property and
focus solely on building depreciation. .
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obsolescence was again revealed to be more important than physical deterioration as a
cause of building depreciation, but the relative importance of the physical characteristics
had changed. For example, internal specification had become more important than
configuration. Baum (1997) attributed this to changes in occupier requirements.

Table 2.4: Physical characteristics used to estimate building depreciation
(Baum, 1994; p.37)

Category Characteristic

Configuration Plan layout
Floor-to-ceiling height

Internal specification Services
Finishes
External appearance Exterior

Common parts
Durability of materials Resistance to external deterioration

Resistance to internal deterioration

One of the limitations of Baum’s (1991) research was the small number of physical
characteristics used in the analysis of building depreciation. Baum (1991) suggested that
-future research could involve a more detailed analysis by breaking the physical
characteristics into further sub-categories. This approach was used by Khalid (1994) to
estimate the depreciation of office property in Kuala Lumpa, Malaysia. Like Baum (1991),
Khalid (1994) used the age and physical characteristics of office buildings to estimate the
impact of building obsolescence on building depreciation. Sixty-five physical characteristics
were identified from the literature and a questionnaire survey of 100 occupier organisations
and property managers. Data on the physical characteristics were then collected for 136
office buildings in Kuala Lumpa and subjected to hedonic price analysis, with rental

difference as the outcome variable.

The analysis revealed that 21 of the 65 physical characteristics had a significant impact on
building depreciation. These were related to appearance, flexibility and the quality of
engineering services (Table 2.5). The impact of age and location on office building
depreciation was much lower, which was expected because the analysis focused on a
restricted geographical area. Khalid (1994, p.44) concluded that the findings would be of
practical use to ‘decision-makers during the building design and cost planning stage and

property investment appraisals’.
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Table 2.5: Physical characteristics used in hedonic analysis of depreciatio
(Khalid, 1994; p.40) :

Category Characteristic

Flexibility Bay span
Building height
Column free
Additional space for storage
Net rentable area
Appearance ’ Main ceiling finish
Main floor finish
Main entrance ceiling finish
_ Main entrance finishes
Main entrance floor finish
Main entrance wall finish
Quality of finishes
Tenant’s image is compatible
High tenant’s image
Tenant’s image and its compatibility
Main wall finish
Quality of engineering Energy control using building automation
Capacity of lifts
Using automatéd control system
Lifts landing zone

'Stand-by generator

A common problem in multiple regression analysis and hedonic price analysis is when two
or more explanatory variables are highly correlated, making it difficult to determine their
separate effects on the outcome variable. This problem is known as multicollinearity (Vogt,
1999). Baum (1991) and Khalid (1994) both overcame the problem of multicollinearity by
combining or eliminating offending variables. However, this approach was criticised by
Yusof (1999) for being too subjective. Yusof (1999) sought to measure the financial impact
of building obsolescence on 100 office buildings in Kuala Lumpa, using a method similar to
that employed by Khalid (1994). Yusof's (1999) research was differentiated by the fact that it
used principal components analysis to eliminate multicollinearity. Principal components
analysis ‘is a statistical technique for fransforming a large set of correlated variables into a
smaller group of uncorrelated variables (Vogt, 1999). Yusof (1999) justified the use of
principal components analysis as means of deriving a more robust and parsimonious
analytical model. The principal components analysis resulted in eight physical
characteristics being included in the hedonic price analysis (Table 2.6).
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Table 2.6: Physical characteristics derived from principal components analyéis
(Yusof, 1999; p.235)

Characteristic Typical components

Quality of the building  Building automation systems, floor finishes, lift provision

Size and efficiency Lift efficiency, floor area

Design and layout Ceiling height, space utilisation, lobby finishes
Location Landscaping, parking provision

Appearance Exterior finishes, floor finishes
Complementary Common amenities, refreshment facilities
Facilities Gym, conferences facilities

Parking services Number of bays, parking-to-floor space ratio

The most comprehensive study of property depreciation to date was by Bottom et af (1999).
Bottom ef al. (1999) sought to introduce functional performance into the analysis of property
depreciation. The study was based on a theoretical framework derived from the literature,
.and semi-structured interviews with property owners and advisors (Figure 2.7). The
theoretical framework related to the ownership and‘ occupation of investment class office

buildings and suggested that:

« for the investment institution the physical characteristics of an office building produce a
return determined by market demand (estimated rental value);

. the tenant organisation, with particular organisational characteristics and property
requirements, interacts with the building’s physical characteristics, the interactive

relationship being a measure of functional performance; and

« on the basis that the property requirements of the occupier organisation may change
over time, there exists a risk to the investment institution that the functional performance

of the office building will decrease and that returns will also decrease.

To model these relationships, Bottom et al. (1999) conducted a cross-sectional study of 40
commercial office buildings and 76 occupier organisations in the City of London. The study

comprised three parts:

e a questionnairé survey of occupier organisations to elicit data on the functional
performance of their office buildings and their organisational characteristics. Functional
performance was derived from importance and satisfaction scores, provided by the
occupier organisation for 39 separate aspects of their office building. Organisational
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characteristics included such attributes as number of employees, core business and

working practices;

« a walk-through survey of each office building to collect data on 39 different physical

characteristics; and

« a questionnaire survey of investment institutions to acquire general information about

each office building, including its estimated rental value.

Office
building
Investment | ) Tenant
Institution organisation
Y Y Y
Estimated rental Physical interaction Organisational
< e -~ > s
value characteristics characteristics
A
Risk of Functional
Obsolescence  § performance

Figure 2.19: Property depreciation and functional performance
(adapted from Bottom et al., 1999; p.343)

Data were analysed using multiple regression analysis and neural network analysis®. Eight
-separate models, seven relating to aspects of functional performance and one for property
depreciation, were estimated using specific combinations of physical and organisational
characteristics. The research represented an important contribution to knowledge because
it demonstrated for the first time that functional performance could be incorporated into the
analysis of property depreciation. This was considered to be of potential value to property

2 Neural network analysis replicates the human brain's learning processes (Lenk et al., 1997). It is based
on densely interconnected networks of artificial neurons which can learn from experience and be used to
make models of the real world (McGreal et al., 1998).
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owners and their advisors, but also to those concerned with the design and management of

buildings.

2.5 Conclusion

The purpose of this chapter was to discuss the background theory regarding obsolescence
in buildings, provide a critical review of key studies of the subject, highlight gaps in the
existing body of knowledge and identify areas for further research. Much of the background
theory relating to obsolescence has its roots in literature from the 1950s and 1960s, when
the issues of urban decay and regeneration came to the fore in the UK. In most of the
literature from that time, obsolescence in buildings is considered to be a function of physical
deterioration and ageing. It is only in later studies that researchers begin to differentiate
obsolescence as a relative decline in performance that is caused primarily by changing
occupier requirements, rather than wear and tear arising from physical deterioration, the
action of the elements and use. At the same time, there has been growing awareness in the
literature about the impact of obsolescence on the depreciation of property values.

Empirical research into property depreciation has primarily been grounded in the real estate
discipline. As a result, research has focused on analysing the impact of obsolescence on
- the values of commercial properties, based on their physical and locational characteristics.
A number of studies have estimated locational depreciation using data relating to the
geographical location and locational quality of buildings, though the majority of studies have
focused on the issue of building depreciation using data relating to the physical
characteristics of buildings. These studies have resulted in the development of statistical.
models for assisting property owners and investors in measuring and estimating the impact
of obsolescence on depreciation rates, enabling them to take account of it in their financial
decision-making. However, no comparable methods have been developed for use by

occupiers.

A review of published literature revealed a general lack of empirical research into the issue
of obsolescence from an occupier perspective. The small number of studies that have been
undertaken are largely grounded in the planning discipline and have tended to focus on the
impact of changing occupier requirements on demand for property at an urban and regional
level. Collectively, these studies span a range of property sectors, from residential buildings
through to commercial office and industrial buildings. Nevertheless, despite some
commonalities, there is little coherence in the methodological approaches employéd. A
number of studies have focused on the impact of changing occupier requirements on
individual buildings; however, these studies are based largely on what Lizieri (2003, p.1165)
describes as 'assertion, anecdote, poorly theorised case study work and abstract models
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untroubled by empirical verification’. Other studies have attempted to move beyond this
largely descriptive approach by employing quantitative methods, but have been
~ constrained, either by a lack of suitable data or analytical techniques for measuring

obsolescence.

In summary, therefore, previous studies into obsolescence have traditionally focused on -

either:

« the physical performance of buildings, measured in terms of physical deterioration;
. the impact of changing occupier requirements on the demand for buildings; or

« the financial performance of buildings from the perspective of the property owner,

measured in terms of depreciation.

In doing so, previous research has tended to overlook the downstream 'impact of
obsolescence on the workplace, people and the client or customer (Figure 2.20). This is
partly because there has traditionally been an absence of techniques for measuring the
utility of buildings or their financial performance from an occupier perspective. It is also
because the issue of obsolescence has largely been overlooked in the facilities
management (FM), workplace and business performance disciplines?*. This is despite
anecdotal evidence which suggests that obsolescence can have an adverse impact on the
performance of occupier organisations, for instance through decreased operational

efficiency, reduced productivity or declining morale in the workplace.

The aim of this study is to address these gaps in the of existing body knowledge by
examining the issue of obsolescence from an occupier perspective (Figure 2.20). In doing
so, this study has two objectives. The first is to develop a framework for measuring
obsolescence from an occupier perspective. The second objective of this study is to identify
factors that affect the differential impact of obsolescence from an occupier perspective, that
is to say, why some buildings exhibit lower levels of performance than others. Previous
empirical studies of obsolescence have tended to explain such differences through case
studies of individual buildings. However, research into property depreciation suggests that
variations in building performance might be explained through the use of statistical models
comprising the physical characteristics of buildings, together with other explanatory
variables. Such models might provide insights into design configurations that are better
suited to delaying or avoiding obsolescence. A theoretical framework to underpin this

approach is developed in Chaptér 3.

2* A comprehensive review of this iiterature was undertaken by Haynes ef ai. {2000).
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Figure 2.20: Gaps in the existing body of knowledge on obsolescence
(adapted from Haynes et al., 2000; p.6 and McLennan, 2000; p.169)
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Chapter 3 Research method

3.1 Introduction ]

The previous chapter (Chapter 2) provided a critical review of previous research into
obsolescence and highlighted gaps in the existing body of knowledge. One of the principal
findings of the literature review was the need to move beyond traditional approaches to
obsolescence, which are rooted primarily in the planning and real estate disciplines, and
pay heed to the downstream impact of obsolescence on the workplace, people and the
.client or customer, issues which have largely been overlooked in the facilities
management® (FM) and business disciplines. Hence, the aim of this study is to examine
the impact of obsolescence from the perspective of the building occupier. In doing so this

study focuses on the linkages between the occupier, property, workplace and people
(Figure 3.1).

Occupier -—> Property -> Workplace '% P%p!e ») Customer

S € & € K

i

/I\

Figure 3.1: Focus of this study
(adapted from Haynes et al., 2000; p.6 and McLennan, 2000; p.169)

This study has two principal objectives. The first is to develop a framework for evaluating
obsolescence from an occupier perspective, so that obsolescence can be measured over
time. This was deemed necessary because previous studies of obsolescence have been
constrained by the absence of such a framework. The second objective of this study is to
identify factors that explain variations in building performance and, consequently, the
differential impact of obsolescence. Previous research into property depreciation suggests

% The term facility management is also used extensively in the literature, particularly in North America.
Although the origins of these two terms are different (Price, 2002a), in the UK literature they are often used
interchangeably.
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that such variations might be explained through the use of statistical models. The purpose
of this chapter is to present a method for achieving those objectives (Figure 3.2)

Section 3.2 explains the research design underpinning this study. It explains the
philosophical foundations and describes a theoretical framework for the collection of
empirical data. The data requirements and sample selection are also discussed in Section
3.2. This is followed by Sections 3.3 - 3.5, which describe the collection of empirical data for
use in this study. Section 3.5 also describes the development of a technique for evaluating-
workplace utility. Conclusions from this chapter are discussed in Section 3.6.

Section 3.1
Introduction

v

~ Section 3.2
Research design

\Z

Section 3.3
Buildings survey

\Z

Section 3.4
Occupancy cost survey

v

~ Section 3.5
Occupant survey

v

Section 3.6
Conclusion

Figure 3.2: Structure of Chapter 3

3.2 Research design

3.2.1 Philosophical foundations

Research design involves establishing a process for carrying out a study. This includes
operationalising concepts so that they can be measured, specifying the type of data
required and selecting a sample (Kumar, 1999). However, before these design issues can
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be addressed in further detail it is necessary to explain the philosophical assumptions

underpinning this study. This is important because

".. how we come to ask particular questions, how we assess the
relevance and value of different research methodologies so that we can
investigate those questions, how we evaluate the outputs of research, all
express and vary according’ to our underlying eplstemologlcal
commitments" (Johnson and Duberiey, 2000; p.9).

Epistemology is the theory of knowledge, particulérly in relation to its methods, validity and
scope (Pearsall, 2001). In any discipline where knowledge claims are routinely made,
epistemology contributes by defining the conditions and limits of what is taken as justified

knowledge (Johnson and Duberley, 2000).

This study is grounded in the FM discipline, one root of which lies in the early workplace
management practices of the 1970s and 1980s (Price, 2002b). FM has since evolved to
cover a wide field of activities (Nutt, 1999). Nutt (2000, p.124) describes the objective of FM
as the "... effective management of facility resources and sérvices in providing shells of
support to us all; support to the operationis of organisations, their working groups, project
teams and individuals.' However, despite a rapid growth in FM literature over the last
decade, the discipline has been criticised for lacking a rigorous body of research (Nutt,
. 1999; Price, 2002a). Indeed, Cairns (2003, p.96) argued that ‘'much of what is current held
forth as theory in the field of FM is little more than slogans, sound bytes (sic) that have little
or no empirical or theoretical foundation'. Caims (2003) went on to suggest that the FM
discipline must pay more attention to epistemological issues if it is to develop as a true

management discipline.

Despite falling out of favour, at least in the UK, in the 1960s and 1970s, positivist
epistemology remains a major influence in the field of management research (Johnson and
Duberley, 2000). Positivism is 'the belief that an understanding of phenomena is solely
grounded on sense data; what cannot be tested empirically cannot be regarded as proven’
(Mayhew, 1997). According to Johnson and Duberley (2000) the central tenets of positivism
are that:

. the method of natural sciences, with its focus on internal validity, external validity,
reliability and operationalisation, is the only rational source of knowledge and should

therefore be applied to the social sciences;

« the purpose of research should be to identify causal explanations and fundamental laws

to explain regularities in human behaviour;

62



- the researcher exists independently of what is being observed, so that social

phenomena can be studied objectively;

. the choice of what to study and how to study can be determined objectively,
independently of human beliefs and interests; and

« theory can be tested against observable ‘facts'.

Positivism can therefore be described ‘as having an objectivistic epistemology and
objectivistic ontology®® (Figure 3.3). The former presupposes that it is possible to observe
the external world objectively, the latter that reality exists mdependently of human cognition
(Johnson and Duberley, 2000).

ONTOLOGY

objectivist _ subjectivist

objectivist k
Positivism Incoherence

Neopositivism

EPISTEMOLOGY

Critical theory

Conventionalism

subjectivist

Critical realism Postmodernism

Pragmatism

Figure 3.3: Epistemology and management research
(from Johnson and Duberley, 2000; p.180)

Critics of positivism argue that, inter alia, it is inappropriate to apply natural-scientific
methods to the social sciences because of the influence of human attributes, such as

consciousness cultural norms and symbolic meaning (Marshall, 1998). A further criticism

% Ontology is concerned with the way in which people understand the world and the assumptions about
what can or cannot exist (Marshall, 1998).
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concerns the positivist notion that empirical regularities®, that is to say two or more events
occurring together in similar conditions, are both necessary and sufficient for establishing a
causal law (Lawson, 1997). Critical realists suggest that in the social world empirical
regularities between observable events are the exception rather than the rule®. For them,
the social world is made up of open systems, rather than closed systems, in which
individuals respond differently in similar situations and on different occasions (Bache, 2003).
Closed systems are conditions where a causal sequence may be observed without
interference from extraneous causes (Johnson and Duberley, 2000). Experiments,
particularly those in the natural sciences, can therefore be seen as an attempt to close a
system by focusing on a limited number of variables and excluding possible disturbing
influences (Bache, 2003). ‘

It is evident from the previous chapter that, as a social phenomenon, the process of
obsolescence in buildings should be viewed as an open, rather than closed system.
Obsolescence is an open system because it is a consequence of social, economic and
technological changes, some of which operate at local, natidnal and at times international
levels, and are often interactive and self-perpetuating (Williams, 1985). However, according
to critical realist epistemology, the existence of open systems in the social world does not
preclude the analysis of causal relationships (Bhaskar, 1978). By adopting a critical realist
stance in this study, the author presupposes that causation in the social world is not
expressed solely through constant event regularities, but partial event regularities which
indicate the presence of occasional, but less than universal, mechanisms or structures that
govern events and human behaviour. It is therefore assumed that causation can be
analysed by éubjecting these partial event' fegularities to statistical modelling (Downward et
al., 2002). ' '

The modelling process underpinning this study is depictéd in Figure 3.4. The first four
stages of the modelling process, involving the development of a conceptual framework,
operationalisation of concepts, specification of data requirements and sample selection, are
discussed later in this section. Collection of empirical data for use in the modelling process
is described in Sections 3.3 - 3.5 of this chapter. Chapters 4, 5 and 6 describe the outcomes
of the data analysis and development of the statistical models. Potential applications of the
statistical models and reflections on the modelling process are discussed in Chapter 7.

27 Also described as constant conjunction of events (Johnson and Duberley, 2000).

%8 |n contrast to positivism, critical realism has an subjectivist epistemology which denies the possibility of
accessing the external world objectively (Figure 3.3). Critical realist epistemology therefore implies that
research should take account of the unobservable structures and subjectively experienced social
phenomena that generate human behavioural tendencies (Johnson and Duberley, 2000).
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Figure 3.4: Modelling process

3.22 Conceptualisation ;

Statistical models are representations of real world phenomena, created in order to facilitate
understahding and explanation (Mayhew, 1997). The development of a model involves
making simplifying assumptions by focusing attention on concepts and their
interrelationships (Marshall, 1998). The first stage of the modelling process therefore
involved establishing a conceptual framework for modelling obsolescence from an occupier
perspective (Bradley and Schaefer, 1998; Maki and Thompson, 1973). According to Maki
and Thompson (1973) the formulation of the cohceptual framework is crucial because it
involves deciding whether one formulation is better than another, when the implications of a

given form of conceptualisation are difficult to discern so early in the modelling process.

Obsolescence was defined in the previous chapter as a decline in the performance of a
building caused by changing occupier requirements. Overall building performance was seen
to comprise three interrelated componentsf physical performance, utility (functional
performance) and financial performance. However, previous studies of obsolescence have
tended to focus on either the physical performance of buildings, measured in terms of
physical deterioration, or the financial performance of buildings from the perspective of the
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property owner, measured in terms of depreciation. In doing so they have failed to take into
account the utility of buildings and their financial performance, as defined by the occupier.
From an occupier perspective, the financial performance of a building can be measured in
terms of its occupancy costs and contribution to business profitability (Williams, 2003),
whereas utility is a measure of the attributes afforded by a building to the benefit, or
otherwise, of the people that use it (Aronoff and Kaplan, 1995). The conceptual framework
underpinning this study therefore focuses on these aspects of building performance (Figure

3.5). Operationalisation of the conceptual framework is described below.

space flexibility
condition comfort
fabric image
services convenience

occupancy costs
contribution to profitability

Figure 3.5: Conceptual framework
(adapted from Williams, 2003; p.A-22)

3.23 Operationalisation'

Operationalisation involves selecting indicators, or variables, to represent abstract concepts
(de Vaus, 1996; Vogt, 1999). The indicators employed in this study, and the hypothesised
relationships between them, together comprise a theoretical framework (Figure 3.6). The
| theoretical framework was developed by reference to the literature and is an extension of
the occupiers' property chain introduced in the previous chapter (Figure 2.1). The underlying
premise of the theoretical framework is that obsolescence can be measured by evaluating
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the physical performance, utility and financial performance of buildings from an occupier

perspective.

The first stage of the theoretical framework addresses the issue of financial performance.
Since the contribution that buildings make to profitability is difficult to evaluate (Haynes et
al., 2000) this study focuses on occupancy costs as a measure of a building's financial
performance. Occupancy costs include all the day-to-day costs associated with meeting
occupier requirements, but exclude the costs of business activities conducted within the
building because these can be influenced by a wide variety of other factors (Clift and Butler,
1995). Occupancy costs are employed as outcome variables in the theoretical framework
because they are assumed to be affected by the occupancy characteristics of the occupier
organisation and the physical characteristics of the property that is being occupied (Aronoff
and Kaplan, 1995):

H,: There is a significant relationship between the occupancy costs of a
building, its physical characteristics and the characteristics of its occupier.

Occupancy characteristics are the composition and activities of the organisation occupying
the property. In combination occupancy characteristics can lead to a requirement for a
property with particular physical characteristics (Gray and Tippett, 1993). Occupancy
characteristics can change due to technological, legal, aesthetic and functional factors
(Chapter 2). Occupancy characteristics are employed as explanatory variables in the
theoretical framework because they are assumed to affect the costs of occupying a property
(Clift and Butler, 1995):

Hy: There is a significant relationship between the occupancy costs of a
building and the characteristics of its occupier

The physical characteristics of a property relates to its spatial attributes, such as floor area.
Physical characteristics are employed as explanatory variables in the theoretical framework
because they are assumed to affect property occupancy costs (Williams, 1985; Gray and
Tippet, 1992; Avis et al., 1993):

Hs: There is a significant relationship between the occupancy costs of a
building and its physical characteristics.

The second stage of the theoretical framework addresses the issue of utility (Figure 3.6).
Occupier organisations utilise property as workplaces. Workplaces are created to support
people in the delivery of goods, services or knowledge to clients and customers, the level of
support being a measure of the utility (functional performance) provided by the building.
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The utility of a workplace can vary over time due to changes in its physical characteristics or
the characteristics of its occupants. Utility is therefore employed as an outcome variable in

the model:

H,: There is a significant relationship between the utility of a building and
its physical characteristics.

The physical characteristics of the workplace include its spatial arrangement and the nature
and condition of its fabric and services (Williams, 1985). These characteristics may change
over time due to physical deterioration or renewal (Chapter 2). Physical characteristics are
employed as explanatory variables in the theoretical framework because they are assumed
to affect the utility derived by occupants:

Hs: There is a significant relationship between the physical characteristics
‘of the workplace and its utility.

Occupént characteristics refer to the demographics and activities of individual occupants.
The use of occupant characteristics as an indicator was based on the assumption that
occupants are the principal users of workplaces. In combination occupant characteristics
can lead to a requirement for a workplace with particular physical characteristics (Gray and
Tippett, 1993). Occupant characteristics can change due to technological, legal, aesthetic
and functional factors (Chapter 2). A change in occupant characteristics can affect the utility
derived from a workplace (Nutt et al., 1976; Williams, 1985). Occupant characterlstlcs are

therefore employed as explanatory variables in the theoretical framework:

Hs: There is a significant relationship between the utility of a building and
the characteristics of its occupants.

In order to model these hypothesised relationships it was necessary to collect empirical data
to represent each of the indicators. This was the fifth stage of the modelling process (Figure

3.2). The data requirements are explained next.

3.24 Data requirements

Obsolescence, like most other processes, can be modelled using either longitudinal or
cross-sectional data (Baum, 1991). Longitudinal data are collected from the same cases at
two or more points of time (de Vaus, 1996). The advantage of longitudinal data is that it
allows the researcher to detect changes in the outcome variable over time (McNeill, 1990).
However, collection of longitudinal data tends to be difficult and is demanding in terms of
time and resources (Robson, 1993). Longitudinal studies may also suffer from sample
atfrition and conditioning. Sample attrition is when cases become inaccessible or
unavailable (Hakim, 1987; Robson, 1993). Conditioning occurs when participants begin to
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adjust their responses to what they think is expected, thereby distorting the data over time
(Kumar, 1999).

Cross-sectional data are collected from two or more cases at one point in time in order to
compare the extent to which the cases differ on the outcome variable (de Vaus, 1996). They
are useful for obtaining a snap-shot of a population at a particular point in time (Robson,
1993). Cross-sectional data are usually cheaper to collect and easier to analyse because
they involve only one contact with the study population (Kumar, 1999). The principal
disadvantage of cross-sectional data is that they do not have a time dimension and cannot
be used to measure change (de Vaus, 1996; Kumar, 1999). According to Vogt (1999, p.65)
cross-sectional data ‘provide only indirect evidence about the effects of time and must be
used with great caution when drawing conclusions about change’. This problem is usually
overcome by statistically eliminating differences between cases (de Vaus, 1996).

Time and resource constraints precluded the use of longitudinal data in this study. Cross-
sectional data were therefore used instead. The use of cross-sectional data was based on

the assumption that:

« Buildings of the same type vary in the way they perform basic functions, such as
providing security or delivering fresh air to occupants (Gray and Tippet, 1993). Two
buildings may therefore have different utility and occupancy costs because of
differences between their physical characteristics. One building will be more

obsolescent than the other.

«  Even for generic activities, such as office work, certain tasks place special demands on
the buildings in which they occur (Gray and Tippett, 1993). These differences impact on
the costs of occupying a building. Two buildings with the same physical characteristics
may therefore have different occupancy costs because of differences in occupancy

characteristics.

« Occupants function in ways that are unique in certain respects and set them apart from
others (Gray and Tippett, 1993). They may also have different expectations regarding
the importance of particular workplace characteristics. Hence, the minimum standard of
accommodation may vary with each occupant; one may expect a high level of
environmental control and high quality finishes, whereas another may only expect the
minimum level of shelter and security. A workplace that is unsuitable for one occupant
may therefore yield a high level of utility for another because of differences in occupant

characteristics (Williams, 1985).
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These assumptions imply that individual buildings, occupiers and occupants provide the
basis of modelling obsolescence. These subjects were therefore selected as units of
observation and analysis. Units of observation are the subjects from which data were
collected (Babbie, 1998). Units of analysis are the subjects about which data were collected
(de Vaus, 1996). The units of observation and analysis for this research are summarised in
Table 3.1.

Table 3.1: Units of observation and analysis

Unit of observation Indicator Unit of analysis
Occupier Occupancy characteristics Occupier
Occupier Occupancy costs Building
“Building Physical characteristics Building
Occupant Utility Building
Occupant Occupant characteristics Occupant

The underlying premise of using cross-sectional data was that the obsolescence of a
building could be determined by comparing the building to a sample of similar buildings
(Nutt et al.,, 1976). This was achieved by focusing on portfolios of buildings. A portfolio is a
group of buildings owned or occupied by an individual organisation (Baird et al., 1995). The
advantage of using portfolios of buildings was that it facilitated data collection. The
disadvantage of this approach was that the model would only be applicable to the portfolios
from which data were collected. This was not considered problematic, however, since the
principal aim of this research was to establish a framework for modelling obsolescence,
rather than develop a universally applicable model. The selection of portfolios is discussed
next.

3.25 Sample selection

The first step in portiolio selection involved identifying a population of occupier
organisations. A population is a precisely defined set of subjects (de Vaus, 1996). The
population used in this research comprised the 409 local authorities in England and Wales
(Table 3.2). '

Local authorities in England and Wales are responsible for delivering a wide range of public
services and municipal amenities, accounting for approximately 25 per cent of government
expenditure. Collectively they employ over 2.6 million people (Kavanagh, 2000). Under the
two-tier system of local government in England county councils are responsible for strategic
planning, highways, traffic, social services, education, libraries, fire, refuse disposal and
consumer protection, and district councils are responsible local planning, housing,
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environmental health, markets and fairs, refuse collection, cemeteries and crematoria,
leisure services and parks, tourism and electoral registration (Municipal Year Book, 2001).
English and Welsh unitary councils, together with London and metropolitan borough
councils, are responsible for all local government services (Municipal Year Book, 2001).

Table 3.2: Research population
(Municipal Year Book, 2001; p.26)

Type of authority Frequency
English County Council 34
London Borough Council 32
Corporation of London 1
Metropolitan Borough Council 36
English District Council 238

- English Unitary Council - 46
Welsh Unitary Council 22
Total 409

Local authorities in England and Wales own non-residential property valued in excess of
£75 billion. This includes thousands of buildings which they use to deliver front-line services,
including 21,000 schools, 3,800 libraries and 1,800 leisure centres (Audit Commission,
2000). Local authorities also occupy a significant number of office buildings, which they usé
for carrying out administrative activities (Audit Commission, 2000). On average county
councils occupy 35,000m” of office space, metropolitan councils 22,000m? and district
councils 5000 m? (Audit Commission, 2000). This, together with the fact that their activities
are relatively homogeneous, suggested that local authorities would be a suitable research

population.

Given the size of the research population it was necessary to select a smaller sample of
local authorities from which to collect empirical data (Figure 3.7). There are two main
approaches to selecting a sample: probability sampling and non-probability sampling
(Babbie, 1998). Probability sampling involves the random selection of cases so that every
member of the research population has an equal chance of being selected. Non-probability
sampling involves the selection of cases on some basis other than random selection (de
Vaus, 1996). Probability samples are more likely to be representative of the research
population (Babbie, 1998). It is also possible to estimate how representative a probability
sample is, which is critical when making inferences about the research population. If a
research problem requires a representative sample some form of probability sampling
should be used (Punch, 1998).
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Figure 3.7: Population and sample
(from Punch, 1998; p.106)

Two factors precluded the use of probability sampling in this research. The first was that
whilst it was possible to randomly select local authorities from the research population, it
was assumed that many would be unable to participate in the study because of resource
constraints or concerns over confidentiality. This assumption was confirmed through
preliminary discussions with several local authorities. Random selection of local authorities
would have produced such a bias that the sample would not have been representative
despite the use of probability sampling (de Vaus, 1996). The second factor was that since
the aim of this study was to develop a framework for modelling obsolescence, rather than to
make inferences about the research population, a representative sample was not required.
Local authorities were therefore selected using non-probability sampling.

There are three principal methods of non-pfobability sampling: purposive, quota and
availability (Babbie, 1998). Purposive sampling involves selecting cases based on their
presumed typicality (de Vaus, 1996). This method can be used to maximise the chance of
observing a relationship or phenomenon (Punch, 1998). Quota sampling involves dividing a
population into categories and selecting cases within each category. Cases are usually
selected on the basis of convenience (Vogt, 1999). As with all non-probability sampling, the
disadvantage with quota sampling is that it is not possible to estimate the accuracy of the
sample (de Vaus, 1996). Availability sampling is where cases are selected simply because
they are available. This method is the least likely to produce representative samples and
should therefore be used with caution (de Vaus, 1996). ‘

Despite the drawbacks associated with availability sambling, it was stilil the most suitable
method for this research. Local authorities were selected according to their capacity to
provide access to buildings and data, rather than for being representative of the research
population. The selection process involved discussions with local authorities to negotiate
access to buildings, employees and occupancy cost data. Five local authorities agreed to
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participate in the research: three unitary councils, one county council and one metropolitan
borough council. The next three sections explain the research techniques used to collect

data from each of the local authorities.

3.3 Buildings survey

The previous section explained the research design which underpinned the empirical
research in this study. The empirical research was designed around ,tHe premise that
obsolescence of a given building is, amongst other. things, a function of its physical
characteristics. This section describes the techniques that were employed to collect the
physical characteristics data for use in the modelling process. The procedure that was used
to design and carry out the data collection is depicted in Figure 3.8.

The first stage of the procedure involved determining the type and number of buildings to
survey. This is discussed in Section 3.3.1. The second stage of the procedure entailed the
selection of physical characteristics to include in the survey. The selection criteria are
described in Section 3.3.2. Since existing survey instruments were unsuitable for the
purpose, a new instrument was designed for collecting the empirical data. The design and
piloting of the survey instrument are explained in Section 3.3.3. Stages 4, 5 and 6 of the
procedure comprised data collection. Data were collected by walk-through building surveys
using a handheld computer. Section 3.3.4 explains how the surveys were undertaken. The
final stage of the procedure involved analysing the data. The results of the data analysis of

discussed in Chapter 4, 5 and 6.

3.3.1 Building type and selection

Local authorities differ from many organisations in that they occupy a wide range of building
types, including schools, libraries, ofﬁces; and leisure centres. Since obsolescence of a
given building was to be determined by comparing it with a sample of similar buildings, it
was necessary to identify one particular building type as the unit of analysis. To facilitate
comparison with previous empirical research (Salway, 1986; Baum, 1991; Khalid, 1992;
Bottom et al., 1999), it was decided to focus on office buildings. A secondary factor behind
this decision was that office buildings have been shown to be particularly susceptible to
obsolescence (Gann and Barlow, 1996; Barras and Clark, 1996; Nutt 1997; Chilton and
Baldry, 1997). '

Collectively, the five local authorities selected for this research occupied 77 office buildings.
The number of office buildings occupied varied between each local authority (Table 3.3). To
maximise the size of the dataset, it was decided to survey all available buildings. However,
because some were inaccessible, a sample of 64 office buildings was surveyed (Table 3.3).
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Figure 3.8: Procedure for conducting building surveys

(adapted from the RICS, 1997; p.28)

Table 3.3: Number of office building_;s per local authority

Local authority Population Sample
A 16 16

B 7 5

o] 26 22

D 16 16

E 12 5

Total 77 64
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3.3.2 Scope of the survey

~ An office building is a complex assembly of components and sub-components, which
together comprise the physical characteristics of the building. The physical characteristics of
an office building can be examined at various levels of aggregation. At a basic level, office
buildings can be classified according to their site, shell, services, scenery and settings
(Duffy et al., 1993). More detailed classifications, such as those used by the RIBA (1976) or
ASTM (2000), comprise hundreds of physical characteristics, which are collated in groups:
Establishing the scope of the survey was therefore critical, since the collection of excessive
data at unnecessary levels of detail would have been wasteful and made subsequent
analysis more difficult (RICS, 1997).

The scope of the survey was defined by the number and type of physical characteristics to
be surveyed. Physical characteristics were selected on the basis that they were:

» assumed to impact on either the utility or occupancy costs of office buildings;

» accessible and could be subjected to visual inspection; and

« measurable during a walk-through survey.

The selection process was guided by previous empirical studies into property depreciation
(Baum, 1991; Khalid, 1992; Bottom et al., 1999). Sixty-seven physical characteristics were
selected and arranged under seven headings (Table 3.4). For example, reception and foyer

included four characteristics: draught exclusion, disabled accessed, s'ecurity and reception

desk. A complete list of physical characteristics is provided in Appendix C.

3.3.3 Design of the survey instrument |

The 76 physical characteristics identified above formed the basis of the instrument used for
conducting the building surveys. In order to ensure consistency and validity, and in view of
best practice guidance (RICS, 1997; Simpson, 1997) the survey instrument was designed
to:

« be highly structured,;

« request only relevant data;

» be flexible enough to account for buildings of non-standard construction;

« request data in the same sequence that the buildings would be surveyed; and

. - be easy to use, with lists, multiple-choices and blank lines where appropriate.
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Table 3.4: Scope of buildings survey

Heading Number of characteristics
Site and location 10
Building structure 4

Building enclosure
Reception and Foyer

Common services and amenities 9

Common areas and circulation 14
Working environment 22
Total 67

The survey instrument was structured in accordance with the headings in Table 3.4, with an
additional header section containing background information, such as the address of the
building and date of the survey. Characteristics were recorded using one of four response
formats. Nominal and ordinal data were recorded using yes/no responses, multiple-choice
menus and combination lists. Interval and ratio data were recorded using numeric
responses. The structure of the survey instrument and the level of measurement of each

physical characteristic are summarised in Appendix C.

In addition, condition data were collected for 12 physical characteristics relating to interior
and exterior finishes. These data were included to provide an indication as to the physical
condition of each building. Condition categories were adopted and clearly defined to ensure
data reliability (RICS, 1997). The condition of each characteristic was recorded on a five-

point scale, where:

» 1=Impeccable, new or like new. All surfaces are free from dirt, stains and defects. First

class condition, sparkling clean and fresh looking;

» 2= Above average condition or fairly new. All surfaces are free from marks, stains and
defects. Dirty or dusty in places (0-25% of surface area), some areas require additional

cleaning;

» 3= Functional in appearance and image, with no defects. Marks or stains in places (0-
25% of surface area), requiring specialist cleaning. Many areas (25-50% of surface

area) are dirty or dusty;

« 4 =Damaged or worn, with defects in places (0-25% of surface area). General marks or
stains (25-50% of surface area). Most areas are dirty, dusty or streaked (50-75% of

surface area); and
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« 5 = Extensively womn or badly damaged, with a significant number of defects (25-50%
surface area). Most areas have marks or stains (50-75% surface area). Surface is

uniformly dirty, dusty, streaked or grimy (75-100% of surface area).

The robustness of these categories was verified by undertaking a pilot study comprising five
office buildings. The pilot study was used to test the appropriateness of the survey

instrument on different building types prior to data collection (RICS, 1997).

3.3.4 Data collection

The survey instrument was administered using PowerSurvey software and a handheld
computer. PowerSurvey enabled the survey instrument to be designed and tested on a PC
before being uploaded to a handheld computer. When the survey was complete the data
were downloaded to the PC and imported into SPSS. The use of a handheld computer
enabled automatic data transfer and eliminated the errors and costs associated with manual
data entry (RICS, 1997). An additional advantage of using PowerSurvey was that it éllowed
verification routines to be included in the survey instrument, reducing the potential for errors
during data collection (Then, 1995; RICS, 1997)

Data collection involved conducting a walk-through survey of each office building. The
surveys took, on average, an hour to complete, although the duration of each survey varied
depending on the size'and layout of the building. Additional data were acquired from
photographs taken during the survey and as-built drawings provided by the local authority.
A decision was taken on-site about what spatial IeVeI at which to collect data (RICS, 1997).
For instance, some large, complex buildings were sub-divided into a smaller number of
spatial units, whereas smaller buildings were usually surveyed at the building level. A
balance had to be attained between the quality of data and time available to conduct the
surveys (RICS, 1997). The results of the buildings survey are presented in Chapter 4
(Section 4.2). The next section in this chapter describes the collection of occupancy cost

data.

3.4 Occupancy cost survey

The purpose of the occupancy cost survéy was to collect data relating to the occupancy
costs and occupancy characteristics of the sample of local authority office buildings.
Occupancy characteristics were employed as explanatory variables in this study and
occupancy costs were used as outcome variables. Traditionally, the collection of occupancy

cost data has been fraught with problems because:

- in many organisations responsibility for occupancy costs is dispersed across different

departments; and
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. thereis a lack of a universally applicable data structure (Tomlinson et al., 1996).

Before occupancy costs could be modelled it was necessary to overcome these problems
and collect data in a consistent manner (Tomlinson et al., 1996). This section describes {he
procedure that was used to accomplish the data collection. The stages of the procedure are
depicted in Figure 3.9.

3.4.1 Scope of the survey

The first stage of the procedure (Figure 3.9) involved defining the scope of the occupancy
cost survey by selecting which occupancy costs to collect data on. Occupancy costs can be
broken down into individual cost components. Various systems have been developed for
classifying these components, each comprising different cost headings and different cost
components. These classification systems have been developed to enable more consistent
data collection, facilitate meaningful cost comparisons and benchmarking, and assist in the
construction of other tools and techniques (Tomlinson et al., 1996).

The classification systems examined in this research were:

« Facilities Costs and Trends Survey (CFM, 1992). This was designed for collecting data
on the cost of occupying and running office buildings. Occupancy costs were defined
narrowly as the ‘sufn of rents, uniform business rates, premises and contents insurance
and service charges’ (CFM, 1992; p.7). Running costs were classified separately as the
sum of expenditure on building maintenance and utilities. In total, the survey covered
se\}en cost headings and 35 cost components. The principal drawback with this system
was that it lacked definitions of cost components.

Determine scope of survey
(occupancy costs and
occupancy characteristics)

\Z

Design survey instrument

\Z

Pilot test survey instrument

v
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Undertake survey

\Z

Manually enter survey data
into spreadsheet

v

Validate data

\Z

Analyse data

Figure 3.9: Stages in the occupancy cost survey

« Performance and Cost Managed Building (Clift and Butler, 1995). This system was
developed to provide a framework for collecting detailed information on the performance
and costs of buildings in use. Occupancy costs were divided into property costs (rent
and rates), operating costs (cleaning, inspection, maintenance and repair), consumption
costs (utilities and other services) and administration costs (building management and
security). The classification system was designed to be applicable to all building types.

« Standard Form of Occupancy Cost Analysis (BMI, 1998). The purpose of this system
was to facilitate comparison between the cost of carrying out specific property-related
functions and maintenance activities by standardising data collection and analysis.
Occupancy costs were classified under nine defined elements and 30 defined sub-
elements. The system was designed to be applied to all building types, irrespective of

form or use.

« OPD Total occupancy cost code (OPD, 1999). This system was designed to provide a
common standard for helping occupiers and their advisors to compare cost outcomes.
Occupancy costs were broken down into five cost headings (occupational, adaptation,
operational, support and management costs) and 39 cost components. Detailed
definitions are provided for each component. The system is applicable to most standard

property types.

In defining the scope of the occupancy cost survey it was necessary to select one of the
above classification systems as the basis of the survey instrument. The OPD Total

80



occupancy cost code was selected for use in this research because it was the most up-to-

date, comprehensive and rigorous classification system. Its application in the survey

instrument is described below.

3.4.2 Design of the survey instrument

The survey instrument employed in the occupancy cost survey was designed to be

completed by the participating local authorities. A copy of the survey instrument is included

in Appendix D. The survey instrument comprised four sections:

Section A, in which local authorities were asked to provide general information about the

building, such as its address.

Section B, in which local authorities were asked to provide data about the physical
characteristics of the building, such as its gross interal area. These additional physical
characteristics were required to supplement data from the buildings survey described in
Section 3.3.

Section C, in which local authorities were asked to provide occupancy cost data under
the cost Headings and cost components taken from the OPD Total occupancy cost code
(Table 3.5) for the previous financial year (2000-2001). An additional categbry was also
included for net income received, for example from sub-let space.

Section D, in which local authorities were asked to provide information about the
occupancy characteristics of each building, such as whether it was owned or leased by
the local authority.

Table 3.5: Scope of occupancy cost survey

Cost heading Number of components

Property occupation 6
Adaptation and equipment 2

Building operation 17
Business support 5
Management

Net income received 4
Total 36

A glossary of terms was also included in the survey instrument to ensure that local

authorities were providing data based on a common set of definitions. Definitions were
taken from the OPD Total occupancy cost code and the RICS Code of Measuring Practice
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(RICS, 2001). The survey instrument was issued to each of the participating local authorities

for consultation prior to data collection.

3.4.3 Data collection

All five local authorities participated in the occupancy cost survey. Collectively, the local
authorities provided building-level occupancy cost data for 53 office buildings. Occupancy
cost data were unavailable for 11 office buildings (Table 3.6). Data received from the local
authorities were manually input into SPSS prior to analysis. The results of the data analysis
are presented in Chapter 4 (Section 4.3). The next section in this chapter describes the
collection of data relating to workplace utility and occupant characteristics.

Table 3.6: Buildings covered by occupancy cost survey

Local authority Population Sample
A 16 13
B 5 5
(o] 22 21
'D 16 10
E 5 4

Total 64 53

3.5 Occupant survey

Occupant surveys are designed to elicit occupants’ perceptions of buildings (Aronoff and
Kaplan, 1995). The use of occupant surveys for evaluating buildings has become
increasingly common in the last tWo decades (Aronoff and Kaplan, 1995; Baird et al., 1996).
A number of standardised instruments have been developed to provide valid and reliable
comparisons between buildings, organisations and time periods (Becker, 1990), the most
recent example being Design Quality Indicator (Construction Industry Council, 2002). These
instruments have principally been designed for the purpose of post-occupancy evaluation,
that is to say the ‘formal evaluation of a building by its occupants after it is completed’
(Becker, 1990; p.267). Bespoke instruments have also been developed by individual
researchers and tailored to the specific circumstances of a building and its occupants
(Becker, 1990).

In this study the purpose of the occupant survey was to collect data on the utility of the
sample buildings and the characteristics of the buildings' occupants. A new survey
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Develop scale for
measuring utility
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Determine occupant
characteristics’
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occupants to be surveyed
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instrument was therefore developed for this purpose®. This section describes the stages
involved in developing and administering the survey instrument (Figure 3.10).

2

Use paper questionnaire

Use online questionnaire

v

v

Pilot test questionnaire

Pilot test questionnaire

\Z

\Z

Undertake survey of
occupants

Undertake survey of
occupants

\Z

v

Manually enter survey
data into spreadsheet

Download survey data into
spreadsheet

\Z

v

Validate data

Analyse data

\Z

Figure 3.10: Stages in the occupant survey

% The preliminary study that was conducted to develop the scale was subsequently endorsed through
peer reviewed publication (Appendix P).
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3.51 Scale development

The first stage of the occupant survey (Figure 3.10) involved developing a scale for
measuring workplace utility. In Chapter 2 utility was defined as a measure of the attributes
afforded by a building to the benefit, or otherwise, of the people that use it. Utility is a
subjective concept (Vogt, 1999). According to Williams (1985) occupants form an opinion

about the utility of their workplace based on their:

« Expectations of what they think their workplace should be like. Occupants usually have
different priorities with regard to workblace attributes. This means that the minimum
standard of accommodation will vary with each occupant; one occupant may expect a
high level of environmental control and high quality finishes, whereas others may only

expect the minimum level of shelter and security.

Table 3.7: Factors influencing occupant perceptions
(adapted from Williams, 1985; p.13-15)

‘Factor Effect

Relativity Relative conditions are easier to perceive than absolute conditions, this
being in direct proportion to the magnitude of the relative difference. For
instance, it is easier to judge that one building is in better condition than
another than it is to judge the condition of a building in isolation.

Significant aspects Some aspects of a building are easier to perceive than others. For
example, the decorative state of repair and the internal thermal
environment are easier to perceive than structural performance or the
adequate provision of fire exits. These aspects may have a
disproportionate influence on the overall assessment of utility

Knowledge and past These are important where the occupant has particular knowledge relating
experience to the building itself or the activity in question. Occupants’ experience of
other buildings will also influence their perceptions.

Level of involvement Occupants who use the building infrequently are likely to perceive change
as being at a higher rate due to their discontinuous view of the building.
Occupants who use the building frequently may overlook lesser changes
that would be perceptible to infrequent users. They are also likely to
perceive different aspects of the building;

Social context Where judgements are made by an occupant, either as part of a group or
' individually, but with knowledge of the group consensus, then the
occupant’s perception will tend to concur with that consensus more than if
the occupant’s perceptual judgement was formed in isolation. Hence, if a
building has a poor reputation, it is likely to be perpetuated.

Tastes and fashions Fashion permeates all facets of life and experience suggests that whatever
the long term view about a particular style, it will invariably fall out of favour
in the medium term; changes in fashion provoke an adverse reaction
against styles that characterised the preceding era (Salway, 1986).

« Perceptions of their workplace. Occupants' pérceptions relate to all aspects of their
workplace and are affected by their individual characteristics, including knowledge and
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past experience, time spent in the building, personal tastes and social context (Table
3.7).

Since fhe interaction of these two factors may differ for each occupant, a workplace that is

unsuitable for one occupant may yield a high level of utility for another (Williams, 1985).

The utility of the sample buildings was measured using a multi-item scale. Multi-item scales
are composite measures where individual measures are used to tap an underlying concept

(de Vaus, 1996). A multi-item scale was developed to:

« Improve validity. A single measure of a concept cén be misleading. Multi-item scales

assist in conducting more valid measurements (Oshagbemi, 1999).

« Increase clarity. Utility is difficult to define explicitly. A multi-item scale helped to unrave!

the complexity of the concept (de Vaus, 1996).

+ Improve reliability. The use of a multi-item scale is better than relying on a single
indicator of a concept (Loo, 2002).

. Enhance precision. The use of multiple indicators assists in differentiating between

individual cases (de Vaus, 1996).

The scale was devised using Churchill's (1979) procedure for developing multi-item
measures of concepts (Table 3.8). This procedure is well established and has been
employed in previous empirical research, for example in the measurement of service quality

(Parasuraman et al., 1988).

Table 3.8: Procedure for developing multi-item scales
(adapted from Churchill, 1979; p.463)

Stage Description Technique or coefficient

1 Generate scale items Focus groups with building occupants
2 Collect data Survey of building occupants

3 Purify scale Cronbach'’s alpha, factor analysis

4 Assess scale reliability Cronbach’s alpha ’

5 Assess scale validity Split/multiple samples

3.5.2 Generation of scale items

The first step in Churchill's (1979) procedure (Table 3.8) involved generating a set of items
to tap into each aspect of the concept. ltem generation is an important part of scale
-development (Nassar-McMillan and Borders, 2002). Techniques that are typically used to

85



generate scale items include literature searches, interviews, experience surveys, critical
incidents and focus groups (Churchill, 1999). In this research, focus groups were used to
generate the scale items, the objective being to identify the criteria by which occupants

evaluate the utility of their workplace.

Focus groups are a qualitative research technique in which a small number of participants
discuss elected topics as a group for approximately one or two hours, whilst the moderator
focuses the discussion onto relevant subjects in a non-directive manner (Tynan and
Drayton, 1986). The technique is based on the premise that individuals’ attitudes and beliefs
do not form in isolation, and that people need to hear other opinions before forming their
own (Marshall and Rossman, 1999). Focus groups have the advantage of allowing large
amounts of data to be collected in a limited time period (Morgan, 1997). They are also a -
highly effective technique for generating scale items (Nassar-McMillan and Borders, 2002).

Following best practice guidance (Morgan, 1998), three focus groups, comprising a total of
| 20 people, were conducted with occupants.of a public sector office building. Participants
were self-selecting, in that they had responded to an invitation that had been sent to all
occupants of the building. The focus groups were conducted in the office building and an
interview guide, containing tén questions, was used to direct the discussion. Each focus
group lasted approximately one hour. The focus groups were recorded, transcribed, coded
and analysed. Collectively, the focus groups generated 87 items. A copy of the interview

guide and list of items are in Appendix E and F, respectively.

3.5.3 Data collection

The second stage of the procedure (Table 3.8) involved collecting data with which to purify
or refine the scale. Data were collected using a questionnaire comprised of the 87 items.
Each item was recast into two statements: one for occupants’ expectations and the other for
occupants’ perceptions. A seven-point scale accompanied each statement, ranging from
‘Strongly Agree’ (7) to ‘Strongly Disagree’ (1), with no verbal labels for scale points 2
through 6. An additional category, ‘Not Applicable’ (0), was also included. The expectation
statements were grouped together and formed the first part of the questionnaire, whilst the
corresponding perception statements formed the second half. A pilot study suggested the
number of statements be reduced from 174 to 110 by eliminating and combining items.

A revised 55-item questionnaire was developed for collecting data from building occupants.
The revised questionnaire was designed to be administered online. This had the advantage

of:
. avoiding the distribution and printing costs associated with paper-based surveys;
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» eliminating the time, resources and human error involved in inputting data into a

spreadsheet; and

» reducing the potential for respondent error.

An HTML® version of the questionnaire was placed on the intranet of the participating
organisation. A copy of the questionnaire is included in Appendix G. The URL®' of the
questionnaire was then e-mailed to the 1,800 occupants of a public séctor office building.
The e-mail also served to explain the rationale and background to the research. Recipients
were given two weeks in which to complete the survey instrument. Of the 1,800 recipients,
355 people responded within the specified time period, a 20% response rate. This could be
regarded as ‘low’. However, when placed into context with response rates from comparable
data collection techniques, for example the postal survey, it is to be expected. Factors
believed to have had an impact on the response rate include the length and repetitive
nature of the survey instrument and the inability to personalise the e-mail inviting recipients

to participate.

. 3.5.4 Scale purification

The objective of scale purification was to produce a more valid, reliable and parsimonious
scale. Scale purification involved examining the dimensionality of the 55-item scale using
factor analysis. Factor analysis is a statistical technique for condensing many variables
(items) into a few underlying factors or dimensions (Figure 3.11). This is achieved by
generating artificial dimensions that correlate highly with several of the variables, but are
independent of one another (Babbie, 1998). Raw data used in the factor analysis were in
the form of difference scores, with values ranging from 6 to -6. For each of the 55 items a
difference score U was defined as U = P - E, where P and E were the ratings on the
corresponding perception and expectation statements, respectively. The idea of using
difference scores to purify a multiple-item scale is not new and has been used in brevious
empirical research (Ford et al., 1975; Parasuraman et al., 1988; Hoxley, 2000).

Missing data®® were recoded and a missing value analysis was conducted in SPSS, which
revealed that missing data were randomly distributed across the data matrix. Mean series
values were then calculated and used to replace missing data, thereby maximising the

%0 Hypertext Markup Language. HTML is a document format widely used to create Web pages on the
Internet and intranets (Howe, 1993).

31 Uniform Resource Locator.'URLs are the standard way of specifying the location of a web page on the
internet and the form of address used on the World Wide Web (Howe, 1993).

%2 values of 0, representing ‘not applicable’, were recoded as ‘system missing’ to prevent extreme scores
skewing the results.
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number of valid cases (Hair et al., 1995). The replacement of missing data had the effect of
‘smoothing’ individual variables so that the influence of extreme values was diminished. This
approach could be regarded as ‘conservative’, but given the potential drastic decline in

cases due to the combined impact of missing values it was regarded as justifiable.

Variable 1

Variable 2

Factor 1

Variable 3

Variable 4

Variable 5

Factor 2

i

Variable 6

Figure 3.11: Graphical representation of factor analysis
(adapted from de Vaus, 1996; p.260)

Prior to conducting the factor analysis it was necessary to test the reliability or internal
consistency of the set of items using Cronbach’s alpha. Values of Cronbach’s alpha range
from O to 10 with higher figures indicating greater scale reliability. Scores higher than 0.7
suggest that the items in a scale are internally consistent, or measuring the same thing
(Vogt, 1999). A total scale Cronbach’s alpha of 0.96 indicated that the scale had very good
reliability. However, values of Cronbach’s alpha across the 55 items ranged from 0.35 to
0.66, suggesting that deletion of certain items could improve alpha values. Corrected item-
to-item correlations were used to decide whether to delete an item (Churchifl, 1979).
Corrected item-to-item correlations were plotted in decreasing order of magnitude (Figure
3.12). None of the items had very low correlations (near zero), nor did they produce a
substantial or sudden drop in the plotted pattern (Churchill, 1979). All 55 variables were

therefore included in the factor analysis.

The suitability of the data had to be determined before factor analysisbcould be used.
Inspection of the correlation matrix, which shows the correlations between the variables,
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Factor 1 was concemed with space ‘configuration’ attributes, such as the amount of
informal meeting space, potential for chance interaction and ease of circulation.

Factor 2 was loaded with six ‘environment’ related attributes, such as adequacy of
ventilation, degree of individual control of temperature and responsiveness to changes
in temperature. This grouping was not surprising, since previous research (Leaman and

Bordass, 2000) identified these as being key variables in the evaluation of offices.

Factor 3 was concerned with the ‘appearance’ of the office building, and includes
attributes such as the modernity of interior areas, exterior appearance and tidiness.

Factor 4 was comprised of six attributes that relate to the ‘functionality’ of the building,
including the level of conversational privacy, adequacy of workspace and potential to
work free from distraction. Again, many of these variables have also been shown to be
of importance in previous office workplace evaluation studies (Sundstrom, 1994;
Kupritz, 1998; Birill et al., 2001; Nathan, 2002).

Table 3.9: Factor loadings of variables

Variable (attribute) Factor1  Factor2 Factor 3 Factor 4

Access to informal meeting space 0.555

Amount of informal meeting space 0.552

Amount of space for team projects 0.437

Common areas allow chance interaction 0.384

Layout enables circulation movement 0.261

Comfortable temperature v . -0.884

Comfortable humidity ’ -0.813

Well ventilated -0.795

Responsive to changes in temperature -0.775

Control over temperature -0.692

Control over ventilation -0.631

Modern from the outside 0.816

Modern appearance ) 0.791

Visually appealing from the outside 0.732

Visually appealing 0.696

Tidy appearance 0.423
Conversational privacy 0.708
A place to work free from distraction 0.638
Visual privacy 0.638
Accessible storage space 0.452
Amount of storage space ' 0.377
Amount of workspace 0.367
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3.5.5 Reliability and validity of the scale

The final part of the scale development (Table 3.8) involved assessing' the validity and
reliability of the 22-item scale prior to its use in the occupant survey. Reliability was
evaluated by calculating Cronbach’s alpha for each of the four dimensions and for the scale
as a whole (Table 3.10). These figures were all high and comparable to those of other
scales developed using this procedure (Parasuraman et al., 1988; Nelson and Nelson,
1995; Hoxley, 2000). The total scale alpha of 0.93 indicated that the scale had very good
reliability. Validation of the scale involved splitting the sample into two sub-samples and re-
estimating the factor models to test for comparability and generalisability. The two. factors
solutions were by and large comparable across the four dimensions, boosting confidence in
the validity of the scale.

Table 3.10: Scale reliabiiity

Dimension Factor Number of items Cronbach’s alpha
Configuration 1 5 0.83
Environment 2 6 0.90
Appearance 3 5 0.87
Functionality 4 6 0.87
Entire scale All 22 0.93

3.5.6 Occupant characteristics v
The refined 22-item scale formed the basis of a revised questionnaire that was employed in
the occupant survey. A copy of the ‘questionnaire is included in Appendix H. The

questionnaire comprised three sections:

« Section A, containing 22 perception statements, each accompanied by a seven-point
scale. An additional category, ‘Not Applicable’, was also included.

. Section B, consisting of 20 questions designed to elicit data about occupant

characteristics.

« Section C, comprising 22 expectation statements, each accompanied by a seven-point
scale. Recipients were also asked to indicate what they considered to be the most

important and least important items.

- As explanatory variables in the model, occupant characteristics were selected on the
assumption that they would influence occupants' perceptions and expectations, and hence
workplace utility. The first set of questions were concerned with occupants’ demographics,
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such as their age, sex, pay scale, and the length of time that they had worked for the local
" authority, in the same office building and at the same desk position. A second group of
questions focused on o.ccupa'nts' working practices. Occupants were asked to indicate,
based on the their previous working day, the proportion of time spent doing various
activities, such as repetitive and routine tasks, working in grdups, or using a telephone. To
validate responses to these questions, occupants were asked whether the previous working

day had been typical or not.

A customised version of the questionnaire was constructed for each of the participating local
authorities, containing the local authority’s logo and a list of the buildings covered by the
survey. Occupants were asked to indicate which building they worked in so that their
responses could be correlated with the physical characteristics of that building.

3.5.7 Sample selection

Three of the five local authorities agreed to participate in the occupant survey. The research
population comprised 5172 occupants in 43 office buildings (Table 3.11). A census was
undertaken to ensure as large a dataset as possible. In local authorities A and C the
questionnaire was administered online, which involved placing an HTML version of the
questionnaire on the local authorities’ intranets and sending an e-mail to building occupants
inviting them to participate in the survey. Local authority B was unable to administer the
questionnaire online. A paper version of the questionnaire was therefore distributed instead,
together with a letter of explanation and an envelope for returning the questionnaire.
Occupants were given two weeks in which to complete the questionnaire. The results of the

oécupant survey are presented in Section 4.3.

Table 3.11: Research population for occupant survey

Local authority ~ Number of buildings Number of occupants

A 16 1839
B 5 821

Cc 22 2512
Total . 43 5172

3.6 Conclusion

The purpose of this chapter was to establish a method for measuring obsolescence from an
occupier perspective and establish a framework for explaining the differential impact of
obsolescence, that is to say why some buildings exhibit higher or lower levels of
performance than others. This was achieved by ‘developing a theoretical framework
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incorporating the three aspects of building berformance described in Chapter 2, namely:
physical performance; utility; and financial performance. The principal conclusions arising
from this chapter concemn the epistemological assumptions on which this theoretical
framework is founded, the selection of indicators of building performance and the

techniques used to collect empirical data.

Empirical studies into building performance measurement have traditionally been rooted in
the positivist epistemology, with its focus on the application of the scientific method and
causal explanation based on a closed-system ontology. However, whilst these principles
are compatible with measuring the physical perfomiance of buildings, it is questionable as
to whether it is valid to adopt the same approach towards the measurement of utility and
financial performance, both of which are essentially social phenomenon operating in open- -
systems. This study therefore adopts a critical realist stance, which presupposes that the
social world is made up of open-systems in which individuals respond differently in similar
situations and on different occasions. A key assumption underpinning this study is that the
interrelationships between the different aspects of building performance can be modelled
based on occasional, but less than universal, linkages that exist between the occupiers,
property, workplaces and people. The implications of the critical realist stance fdr the
findings of this study are discussed in Chapter 7.

In seeking to model obsolescence from an occupier perspective it was necessary to make a
series of simplifying assumptions by constructing a theoretical framework and focusing
attention on particular variables and their interrelationships. One such assumption was that
occupancy costs could be used as an indicator of a building's financial performance.. This
was justified by the fact that alternative indicators of financial performance, such as
contribution to business profitability, were considered to be difficult to measure empirically.
The indicators selected for inclusion in the theoretical framework were building
characteristics, occupant characteristics and occupier characteristics, as explanatory
variables, and workplace utility and property occupancy costs, as outcome variables. The
hypothesised relationships between these groups of explanatory and outcome variables are
explored in Chapters 4, 5 and 6 through the statistical analysis of empirical data.

Empirical data used in this study were collected using a cross-sectional research design,
thereby reflecting the approach used in previous studies of property depreciation and
obsolescence (Chapter 2). The research design was based on the premise that
obsolescence can be determined by comparing the physical performance, financial
performance and utility of a group of similar buildings. Empirical data were collected from a

sample of local authority office buildings, selected on the basis of availability and ease of
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access to data. Despite the limitations of availability sampling, particularly in terms of
producing representative samples, it was deemed to be the most suitable method because
it took into consideration the capability of participating occupier organisations to provide the
required property data. This was critical since many occupier organisations are still found
wanting when it comes to collecting property occupancy cost data, whilst missing data can
serve to undermine the validity and reliability of any statistical models. The treatment of

missing data is discussed in Chapter 4.

By using office buildings as units of observation and analysis, the results of this study can
be discussed in the context of previous studies of property depreciation, the majority of
which focused on the office sector, as well as the wider body of literature on office
workplace evaluation. This chapter has revealed; through exhaustive focus group research
and subsequent statistical analysis, that while the utility of office buildings spans a multitude
of different attributes, significant correlations between gfoups of these attributes means that
workplace utility can be evaluated along four dimensions and 22 attributes. Moreover, the
four dimensions appear to be theoretically meaningful, in that the importance of many of the
22 attributes has been confirmed in previous office workplace evaluation studies. The next
chapter (Chapter 4) describes the performance of the sample of local authority office
buildings along each of these dimensions, using data from the occupant survey. It also

presents the results of the occupancy cost and building surveys.
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Chapter 4 Survey resuits

4.1 Introduction

Following on from previous empirical studies (Chapter 2), the overall aim of this study was
to establish a framework for modelling obsolescence from an occupier perspective. A
theoretical framework for achieving this was established in Chapter 3. In order to be able to
model the hypothesised relationships in the theoretical framework, it was necessary to .
collect empirical data for a sample of buildings. The data collection comprised three
_ separate, but interrelated surveys (Chapter 3). The first was a walk-through survey of a
sample of local authority'ofﬁce buildings to collect information about their physical
characteristics. This was followed by a questionnaire survey of facility managers to
ascertain the occupancy costs of each building and occupancy characteristics. Finally, a
questionnaire survey of the buildings’ occupants was used to elicit information about the
occupants' working practices, as well as their perceptions and expectations of their
workplace. This chapter (Figure 4.1) presents the results of each survey, a prerequisite to

further bivariate and multivariate analysis in Chapters 5 and 6, respectively.

Section 4.1
Introduction

\Z

Section 4.2
Physical characteristics
data

v

Section 4.3
Occupancy cost data

\Z

Section 4.4
Occupant data

\Z

Section 4.5
Conclusion

Figure 4.1: Structure of Chapter 4
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The next section in this chapter (Section 4.2) presents data from the buildings survey. It
provides a profile of the sample buildings, focusing in particular on their size, construction
and condition. Section 4.3 examines the data from the occupancy cost survey and the
occupancy characteristics of the sample buildings. The fourth section of this chapter
(Section 4.4) presents data from the occupant survey. It provides a profile of the occupants,
their perceptions and expectations of their workplace, and the utility of the sample buildings.

A summary of the statistical tests used in this chapter are included in Appendix J.

4.2 Physical characteristics data

The purpose of the buildings survey was to collect data on the location, physical
characteristics and condition of the sample buildings (Chapter 3). These characteristics are
employed as explanatory variables in Chapters 5 and 6, in that they are used to explain
variations in the occupancy costs and utility of the sample buildings. Additional physical
characteristics data were collected in the occupancy cost survey (Chapter 3). The sample
comprised 64 office buildings from five local authorities (Table 3.3). The highest number of
buildings (22) was from local authority C, comprising more than a third (34%) of the sample,
and the lowest numbers (5) were from local authorities B and E, together comprising only
16% of the sample. A profile of the sample buildings is presented below.

4.21 Site and location characteristics

The sample office buildings were mainly located in town centres and urban areas, close to
public amenities. All but one of the 64 buildings were located within 200 metres of public car
parking (Figure 4.2). More than 60% of buildings were within 200 metres of a bus stop,
shops and park or open space. However, 12% of buildings were sited more than 1000
metres from shops and 44% more than 1000 metres from a train station. This reflects the
fact that these were predominantly buildings from local authorities A and C, the county and
metropolitan borough councils, and were therefore more likely to be geographically
dispersed. Only 6% of the sample buildings were located within 200 metres of a train

station.

More than half of buildings (70%) lacked any form of soft landscaping or had only minimal
provision, although 55% of these were sited within 200 metres of a public park or open
space (Figure 4.2). The other 30% of buildings had either a moderate amount of
landscaping (19%) or extensive grounds (11%). A majority (52%) of buildings had a site and
surroundings that were clean and tidy, with paved areas and exterior fumiture in good
condition and no litter or graffiti. More than a third (36%) of sites were very clean and tidy,
with paved areas and exterior furniture in as-new condition. None of the sites were very dirty
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One fifth of buildings had no on-site car parking provision (Figure 4.3), although a high
proportion of these buildings were located within 200 metres of public car parking (80%) or
-a bus stop (55%). Nearly half (46%) of buildings had between 1-20 car parking spaces and
only 10% had more than 50 car parking spaces. Of the 50 buildings that had on-site car
parking, the majority (75%) had outdoor- caf, parking provision and only 9% had indoor car
parking. A small propcrtion of buildings had either an attendant (11%) or automatic barrier
(17%) to control car parking.

4.2.2 Construction characteristics

The majority of office buildings in the sample were constructed either before 1900 (34%) or
between 1900 and 1939 (28%). Only four of the buildings were constructed in the 1980s
and none were constructed in the last decéde. This may reflect the traditional under-
investment in local authority capital stock (Clark et al., 2002), but also the fact that local
authorities tend to have historical public buildings in their property portfolios, such as
Victorian town halls (Audit Commission, 2000). Even so, the age profile of the sample
buildings was found to be consistent with the UK's office building stock as a whole, boosting
confidence in the validity of the sample data. Data published by the Office of the Deputy
Prime Minister (ODPM, 2002) reveal that 60% of office space in the UK was constructed

before 1939, with 39% having been constructed before 1900.

There were two main forms of construction in the sample. More than half (53%) of the
buildings were constructed from loadbearing walls and a further 44% used steel or concrete
frame. The remaining buildings were timber framed. A high proportion (59%) of buildings
had shallow depth floorplates, with an average distance of 4-5 metres between perimeter
and circulation space, and a quarter of the buildings had medium depth floorplates (6-10
metres between perimeter and circulation space). The remaining buildings had either a
deep plan (11-19 metres between perimeter and circulation) (1), atrium (2) or central
courtyard (11%).

Collectively the sample buildings represented 158,700m? of floor space® (Table 4.1). The
highest proportion of floor space was from local authority C, comprising almost half (47%) of
the sample, and the smallest proportion was from local authority E, forming just 5% of the
sample. These proportions reflected the number of buildings covered by the survey at each
local authority. The size of the local authorities’ office portfolios also varied considerably
(Table 4.1). The largest portfolio belonged to local authority C (86,600m?) and the smallest

* Floor space data were unavailable for 11 of the buildings. The treatment of miésing data from the
occupancy cost survey is discussed in Section 4.3.
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to local authorities B and E (12,600m? and 12,400m?, respectively). A high proportion of
each portfolio was represented in the sample, with values ranging from 69% to 100%.

Table 4.1: Number and net internal area of buildings, by local authority

zla'ﬁtcr?c')rity Frequency  NIA® (m") ?fn%in A Eaer:fsgtage S’éﬁ(fzno (m?) igﬁgﬁfge
A 13 24,600 1892 16 24,600 100

B 5 10,500 2100 7 12,600 83

c 21 75,000 3571 47 86,600 87

D 10 40,000 4000 25 39,900 100

E 4 8,600 2150 5 12,400 69

Total 53 158,700 2994 100 176,100

@ Net internal area

There was considerable variation in the size of the sample buildings, with floor areas
ranging from 239m? to 14,700m2 A majority of buildings had floor areas in the 1-5000m?
range (83%). The mean net intemal area® (NIA) of the sample buildings was 2994m?,
although this figure varied by local authority (Table 4.1). For instance, the mean NIA of
buildings from local-authority D was 4000m?, where as for local authority A this figure was
much lower at 1892 m? Floor plate efficiency, taken as the ratio of NIA to gross internal
area (GIA), also varied across the sample from 47% to 92%. The majority of buildings for
which data were available had efficient floor plate ratios of 80% of more (Figure 4.4), the

mean value being 81%.

As was expected, there was a moderate pbsitive correlation between the NIA of the sample
buildihgs and the travel distances between workspaces and circulation routes (Spearman
rho, p < 0.05). This indicated that as the NIA of a building increased, so did travel distances.
Half of the buildings had travel distances of between 1-20 metres, with the average distance
in the sample being 25 metres and the longest 70 metres. The average number of direction
changes between workspaces and circulation routes was three and the most was eight.
Only 6% of buildings in the sample were single storey, with the majority (84%) having
between two and four floors. The remaining 10% of buildings had between five and 13

floors.

A large proportion (58%) of buildings had masonry exterior walls and a further 29% had
either stone or stone and masonry walls. Other exterior wall types found in the sample
included timber cladding (5%), curtain wall systems (2%) or composite cladding panels

34 Refer to occupancy costs survey instrument in Appendix D for a glossary of terms used in this chapter.
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