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The City of Perth in Western Australia is a relatively modern city and was founded in 1829. A considerable
amount of its built stock will become redundant in the near future. An issue that will face many building
owners, designers, property developers and planners will be to adapt or demolish existing buildings to
meet changing economic and social needs and issues related to sustainability. The rhetoric associated
with the benefits of adaptive reuse has been widely espoused. It would appear in reality; however, that
owners and practitioners are only embracing this sustainability strategy in a piecemeal manner within
Perth. This paper examines owners’ and practitioners’ views and experiences associated with adaptive
reuse. In conjunction with the normative literature and the research findings, a building viability process
model is presented that can be used by owners, occupiers and planners to determine the strategy needed
to meet changing commercial and regulatory demands being required of buildings.
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Introduction

As buildings appreciate in years their operational and commer-
cial performance decreases until eventually they fall below the
expectations of owners and occupiers (Haakinen, 2007). Apart
from the natural depreciation of fabric and systems, the effective-
ness of buildings is impacted by constantly changing market
demands (Petersdorff et al., 2006). The resultant declining com-
mercial and operating performance is a critical issue that owners
and operators have to deal with throughout the lifecycles of their
buildings. Responding to declining performance has resulted in
decisions to purely demolish and redevelop buildings based on
economic grounds (Pearce, 2004). The decision to demolish may
be premature if it ignores the residual utility and value of buildings
that could be optimised by adapting and refurbishing using the
process of adaptive reuse (Ellison et al., 2007). Failing to optimise
buildings can result in their residual lifecycle expectancy not being
fully exploited, which is not a sustainable use of built stock.

Adaptive reuse has been identified as a process to ameliorate
the financial, environmental and social performance of buildings
(Langston et al., 2007; Bullen, 2007). It is best described as “a pro-
cess that changes a disused or ineffective item into a new item that
can be used for a different purpose” (Department of Environment
and Heritage, 2004). Thus, the adoption of this process for build-
ings can contribute to sustainability and climate change through
mitigation of CO, emissions (Bullen, 2007). This can occur through
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reusing the functionality of the building, components, materials
and recycled materials and therefore reduce the amount of embod-
ied energy' needed to suit the purpose of facility that is required.
There is a growing acceptance that a process of adaptive reuse
can be used as a responsive strategy that can attend to the chang-
ing needs of owners and occupiers (Wilkinson et al., 2009). A key
decision that many owners and occupiers are confronted with is
whether to adapt and reuse their building or demolish. Itard and
Klunder (2007), for example, have suggested that the longevity of
buildings can be detrimental because of their negative environ-
mental impact, and the relative technical problems associated with
renovating and refurbishing. According to Ellison et al. (2007)
refurbishing a building to meet the standards needed to make a
contribution to sustainability may be 12% more expensive than a
standard reuse project. In a similar vein Kohler and Yang (2007)
proffer that the costs of reusing buildings are lower than the costs
of demolition. According to Thomsen and van der Flier (2006), an
adaptive reuse strategy is only preferable to demolition if the
objectives of environmental sustainability and reduced energy
consumption can be attained. Building owners and practitioners,
however, have been reluctant to embrace adaptive reuse because
of the perceived problems associated with health and safety, in-
creased maintenance, increased rental returns that may be re-
quired, inefficiencies in building layout and the commercial risk

! Embodied energy is the energy required to extract, process and manufacture, and
transport a product. It is considered over a material’s life cycle from extraction to
installation. CO, emissions are generated during energy consumption and embodied
CO, is based on specific energy sources of a process. CO, emissions leading to green
house gases that cause climate change typically occur in embodied energy.
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and uncertainty (Shipley et al., 2006; Remoy and van der Voordt,
2007; Kurul, 2007; Bullen, 2007).

While the rhetoric associated with the benefits of adaptive re-
use has been widely espoused, it would appear in reality that own-
ers and practitioners are only embracing this sustainability
strategy in a piecemeal manner within Perth, Western Australia
(WA) (Bullen, 2007). Perth is chosen as a City as a significant pro-
portion of its existing building stock is approaching the end of its
life cycle. Land is not as scarce as many other major cities and so
demolition has been an option rather than refurbishment or reno-
vation in the past, irrespective of the consequences on the environ-
ment. With increasing pressure to examine life cycle costs and
adhere to the sustainability, adaptive reuse has come to the fore-
front of owners’ and practitioners’ agendas. In contrast to studies
that have examined the costs associated with adaptive reuse
(e.g., Shipley et al., 2006), this paper examines owners’ and practi-
tioners’ views and experiences associated with adaptive reuse from
a sustainability and social perspective. In conjunction with the nor-
mative literature and the research findings, a building viability
process model that can be used by owners, occupiers and planners
to determine the strategy needed to meet changing commercial
and regulatory demands being required of buildings in Perth is
presented.

Adaptive reuse and demolition

The shift to building reuse and adaptation has become an
increasing trend within the last decade (e.g., Ball, 2002; Bon and
Hutchinson, 2000; Caccavelli and Gugerli, 2002; De Valence,
2004; Gallant and Blickle, 2005; Kohler, 2006; Bradley and Kohler,
2007; Van Beuren and de Jong, 2007; Wilkinson et al., 2009). In
many cases, increasing the life of a building through reuse can low-
er material, transport and energy consumption and pollution and
thus make a significant contribution to sustainability (e.g. Van
der Voordt, 2004; Velthuis and Spennemann, 2007; Bullen, 2007).
There is ubiquitous convergence among researchers that adaption
can make a significant contribution to the sustainability of existing
buildings (e.g. Brand, 1994; Pickard, 1996; Cooper, 2001; Balaras
et al., 2004; Bromley et al., 2005; Kurul, 2007). There is also a
growing perception that it is cheaper to convert old buildings to
new uses than to demolish and rebuild (e.g. Vanegas et al., 1995;
Ball, 2002; Department of Environment and Heritage, 2004; Doug-
las, 2002; Gregory, 2004; Pearce, 2004). Building longevity can
raise many technical problems, particularly with respect to the
durability of the external fabric and finishes. When the external
fabric of a building begins to deteriorate this can cause significant
problems when considering reuse. Ball (1999) suggests that such
technical challenges require a wide range of renovation and refur-
bishment techniques. In many cases, this involves finding innova-
tive solutions that can be applied within the constraints imposed
upon the design team and contractor (Shipley et al., 2006).

The relative costs, related benefits and constraints of reuse ver-
sus demolition and new build have received widespread debate.
Hall (1998), Douglas (2006) and Kohler and Yang (2007) have prof-
fered that the costs of reusing buildings are lower than the costs of
demolition. It is potentially cheaper to adapt than to demolish and
rebuild, inasmuch as the structural components already exist and
the cost of borrowing is reduced, as contract periods are typically
shorter (Shipley et al., 2006).

Buildings are generally demolished because they no longer have
any value (Kohler and Yang, 2007). In most cases, it is the market
that sets this value, even though such an assessment may be based
on incomplete information with no consideration given toward
externalities. Douglas (2006) maintains that there is considerable
value attached to retaining style and character and the so called

‘solid build qualities of buildings’. According to Ball (2002), it is
generally preferable to repair a building than replace it because
the value of the location and quality of a new building is not nec-
essarily better than the old one. In contrast, O’'Donnell (2004) sug-
gests that an adapted building will not completely match a new
building in terms of performance, but the shortfall should be bal-
anced against gains in social value.

Demolition is often selected when the life expectancy of an
existing building is estimated to be less than a new alternative; de-
spite any improvements that adaptive reuse may inject (Douglas,
2002). According to Mott Green Wall (2004), this would only jus-
tify limited investment on a short-term basis prior to disposal
and redevelopment. Certainly the life cycle expectancy of the
materials in an older building may well fall short of those in a
new building. The age of materials will also directly affect the
on-going maintenance costs of an adapted building, which, as a re-
sult, may well be higher than those for a new building. However,
adaptive reuse can offer a more efficient and effective process of
dealing with buildings than demolition. This is because it is
deemed to be safer as it reduces the amount of disturbance due
to hazardous materials, contaminated ground and the risk of falling
materials and dust. In particular, site work is also more convenient
because the existing building presents a work enclosure that re-
duces downtime from inclement weather. In a similar vein, Itard
and Klunder (2007) have stated that demolition should be re-
garded as being an environmentally unfriendly process. They
found from a renovation study that adapting buildings for a new
use generates less waste, uses fewer materials and probably uses
less energy than demolition and rebuilding. Evidence clearly sug-
gests that the opportunities created by adaptive reuse outweigh
those presented by demolition and rebuilding (e.g., Ball, 1999;
Brand, 1994; Cooper, 2001; Douglas, 2002; Kohler and Hassler,
2002; Petersen, 2002).

Heritage conservation and adaptive reuse in Australia

In the pursuit of sustainable development, there is growing
acceptance in Australia that the conservation of heritage buildings
provides economic, cultural and social benefits to an area (City of
Fremantle, 2006; City of Perth, 2006a,b; Department of Environ-
ment and Heritage, 2004; Heritage Council of Western Australia,
2005; National Trust of Australia (WA), 2006; Western Australian
Local Government Association, 2006; Western Australian Museum,
2006).

Historic heritage conservation is a fundamentally important
element of Australia’s social capital and the lessons derived di-
rectly relate to the future and a continuing ability to adapt the
ways in which communities live (National Trust of Australia,
2005). Heritage buildings provide a glimpse of the past, lend char-
acter to Australian communities and, as well as serving practical
purposes now, they should be conserved for future generations
(Urban Development Institute of Australia, 2005; Productivity
Commission, 2006; Department of Environment and Heritage,
2004).The integration of historic conservation with environmental
concerns is also now a key feature of the sustainability agenda
(Victorian Government, 2006). Velthuis and Spennemann (2007)
maintain that the strong desire of society to conserve buildings
encourages the use of adaptive reuse. Shipley et al. (2006), how-
ever, feel is difficult to balance the preservation of buildings for
historical reasons with the need for regeneration and the desire
of owners to make their buildings profitable. Conservation pro-
motes sustainability principles because it prevents irreversible loss
of heritage, protects valuable environmental resources and pro-
motes wise use of natural capital including renewable and non-
renewable resources.
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Adaptive reuse of buildings has according to the National Trust
NSW (2000) been a matter of common sense for centuries in tradi-
tional urban centres around the world. Australia, like many other
‘new-world’ cultures, has followed the pattern of redevelopment
of valuable sites, wherever development controls have enabled
financial gain through this process. Adaptive reuse of buildings
has a major role to play in the sustainable development of Austra-
lian communities (Department of the Environment and Heritage,
2004) and can provide many benefits including substantial eco-
nomic returns for building owners (Northern Territory Govern-
ment, 2005). However, the needs of building owners and users
are constantly evolving and older heritage buildings may contain
facilities that fall well short of current needs. Many cities now ac-
cept the reuse of heritage buildings as an important part of any city
regeneration program despite the fact that many building owners
and developers still regard the reuse of heritage buildings as unvi-
able (Urban Development Institute of Australia, 2005).

The act of conserving parts of cities as history, and then reusing
those spaces for a variety of uses, is being driven by growing calls
for urban regeneration. Any debate about the future role this has
focuses on the four themes of conservation-led regeneration; con-
servation and sustainability; conservation and the planning pro-
cess; and the governance of conservation. The historic
environment has therefore become a key resource in the urban
regeneration process, with the conservation of heritage buildings
as the main driver (Strange and Whitney, 2003; Pendlebury,
2002). Conserving urban environments also conserves the previous
lifestyles, building forms and customs of people that established
the character, landscape and history of early urban areas. It also
supports the concept of conservation as a strategy to retain cultural
significance by preservation, restoration, reconstruction and adap-
tation (Australia ICOMOS, 1999).

The most successful built heritage adaptive reuse projects are
those that best respect and retain the building’s heritage signifi-
cance and add a contemporary layer that provides value for the fu-
ture (Department of Environment and Heritage, 2004). However, in
the last 20 years, increased public focus on heritage issues has led
to the statutory protection of buildings and sites deemed to have
cultural significance (National Trust NSW, 2000). Consequently,
there is enormous interest in the often difficult conflicts and issues
associated with the adaptive reuse of such sites (National Trust
NSW, 2000). One of the main issues, identified by the Property
Council of Australia (2005), is the need for heritage regulations to
allow for adaptive reuse to retain their best and most useful fea-
tures rather than trying to retain every feature of the building.

Research methodology

The decision-making processes associated with the planning,
design and construction of a building are diverse and dynamic.
To gain an understanding of the issues that owners and practitio-
ners are confronted with when considering adaptive reuse and is-
sues pertaining to sustainability, an interpretative research
approach was adopted. This was because such an approach can
capture information about the beliefs, actions, and experiences of
stakeholders involved in the decision-making process surrounding
adaptive reuse (Doolin, 1996; Loosemore, 1999). Moreover, in con-
sidering the viability of adaptive reuse, it is necessary to consider
the ‘context’ of the project in terms of its impact on social and nat-
ural environments as well as those of an economic nature.

Interviews

Interviews were chosen as the primary data collection mecha-
nism as they are an effective tool for learning about matters that

cannot be directly observed (Taylor and Bogdan, 1998; Patton,
1990; Silverman, 2000). The general themes that the interviewer
focused on were:

o effectiveness of adaptive reuse as a strategy to achieve
sustainability;

e attributes that make a building suitable or unsuitable for adap-
tive reuse;

e impact of adaptive reuse on stakeholders; and

e circumstances in which adaptive reuse or demolition are
considered.

Eighty-one in-depth interviews were conducted over a 6 month
period with a variety of stakeholders such as architects, developers,
planners, building managers/owners and property consultants
(Table 1). Interviewees were chosen for their ability to contribute
towards this study through both tacit and explicit knowledge of
adaptive reuse. Individual representatives from firms from the
metropolitan area of Perth were selected from the Yellow Pages®
using the technique of stratified random sampling and invited to
participate in the research. The interviews were conducted at the
offices of interviewees. Interviews were digitally recorded and
transcribed verbatim to allow for the nuances in the interview to
be apparent in the text.

The interviewees’ details were coded to allow for anonymity,
although all interviewees were aware that it might be possible to
identify them from the content of the text. The format of the inter-
views was kept as consistent as possible following the themes
identified above. The nature of the questions allowed for avenues
of interest to be pursued as they arose without introducing bias
in the response. Notes were taken during the interview to support
the digital recording to maintain validity. Each of the interviews
varied in length from 30 min to 2 h. Interviews were open to stim-
ulate conversation and breakdown any barriers that may have ex-
isted between the interviewer and interviewee.

Data analysis

Content analysis was used as the primary analysis technique on
the collected data. The text derived from the interviews was ana-
lyzed using QSR Nvivo (which is a version of NUD«IST and com-
bines the efficient management of Non-numerical Unstructured
Data with powerful processes of Indexing and Theorizing) and en-
abled the development of themes to be identified.

Using Nvivo enabled the researchers to develop an organic
approach to coding as it enabled triggers or categories of interest
in the text to be coded and used to keep track of emerging and

Table 1

Characteristics of interviewees.
Profession N=281
Architects 17
Property developer 11
Property consultant 10
Cost consultant 2
Project manager 2
Building manager 21
Planning consultant 8
Town planner 12

Type of organisation

Public service authority 24
Construction and property development 8
Property development consultants 9
Financial planning and management 8
Planning consultants 10
Local authority planning department 16
Tertiary institutions 6
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developing ideas (Kvale, 1996). These codings can be modified,
integrated or migrated as the analysis progresses and the genera-
tion of reports, using Boolean search, facilitates the recognition of
conflicts and contradictions. This process enabled the identification
of key themes during the adaptive reuse or demolition decision-
making process to be identified.

Research findings

There was general consensus amongst interviewees that build-
ings were unique systems as their design, construction, functional-
ity (particularly in the use of space) and ownership would generate
dissimilar outcomes. There were, however, a diverse range of views
with regard to the importance of variables that were propagated
from the analysis. In Table 2, the influence of variables weighting
from interviewees for each group is presented.

In examining the feasibility of each option that stakeholders are
confronted with, the decision process should be tailored to fit the
circumstances of the building. For example, a property consultant
stated that it was:

“Difficult to compare retaining an old building with demolish-
ing and building a new one because the differences between
the two are too great and you are not comparing similar space”.

Respondents, particularly building managers and planners, con-
sidered that several B-D grade commercial buildings within Perth’s
Central Business District (CBD) should be demolished because they
are operationally inefficient and costly to maintain. For example, a
planning consultant stated:

“Sometimes it may be easier to demolish and start from scratch
because you can then incorporate modern heating and cooling
and design features that save energy.”

Practitioners considered that such buildings could be difficult to
modify or reconfigure to meet the required occupational health
and safety (OHS) standards and those outlined in the Building Code
of Australia (BCA) for environmental performance. Though, an
architect did suggest demolition could be avoided in many in-
stances for office buildings if internal walls were changed to
accommodate a new use.

Commercial performance

It emerged from the interviews that the commercial perfor-
mance of buildings is measured by their costs in use and employee
productivity. For example, a property developer made the follow-
ing comment:

“In terms of construction anything is possible but commercial

viability of adaptive reuse is the determining factor. This will

include the cost of adapting and the sustainability of the build-
ing in its modified form.”

Within those broad parameters, respondents identified a di-
verse set of issues that organisations need to consider when com-
paring the option to demolish or reuse a building. These included
the ability to attract tenants, investment returns, meeting employ-
ee needs, marketability, maintenance and repair costs, operating
costs, productivity levels, employee retention rates and market va-
lue. In considering demolition or reuse, most organizations evalu-
ated current and future forecasts of performance against one
another. Such an evaluation would include the likelihood of the
building meeting the basic needs of the organisation for spatial,
human resource and operational requirements. Consideration for
using adaptive reuse focused upon financial savings (i.e. reduced
maintenance and running costs) and reducing productivity loses
that could result from relocation. Conversely, it was revealed that
the key issues influencing practitioners’ decision-making to demol-
ish rested upon the buildings’ long term operational costs and
requirements. The adaptive reuse/demolition decision-making
process can be complicated and include an array of variables. Fun-
damentally, however, owners or developers need to consider mar-
ket conditions by examining the demand for a potentially reusable
building. Acknowledging this, one property developer stated:

“Companies have to consider whether the building can be
turned into something that is worthy of their image and if so
what is the cost of that”.

Similarly, an architect placed increasing emphasis on how
buildings should marry with a firm’s corporate culture and the
way in which people worked:

“At the top end of the market they are actually looking for
buildings to meet with their corporate culture and not necessar-
ily looking for criteria that have been used traditionally”.

Having a building that displays and showcases innovation as
well encourages efficiency in the workplace were criteria identified
by several architects.

Comparative considerations of building demand and function

The analysis of the interviews revealed four common options
that should be considered as part of the adaptive reuse process:
(1) relocating to a different existing building, (2) relocating to a
new purpose-built building, (3) demolishing the current building
and constructing a new one, (4) carrying out adaptive reuse of
the current building. Any assessment should estimate the costs,
viability, soundness, feasibility and advantages and disadvantages
of each option. However, there are very limited examples that
practitioners in Perth (WA) can refer to for the purposes of adap-

Table 2
Interviewees views: influence of variables about adaptive reuse decision-making.
Profession Variables
Commercial Building demand Costs Risks Operational Suitability of Sustainability
performance and function attributes building performance
Architects High Medium Medium Medium Low High Low
Property developer High High High High Medium Low High
Property consultant High High High High Medium Low High
Cost consultant High Medium High High Medium Medium Medium
Project manager High Medium High High Medium Medium Medium
Building manager High High Medium Medium High Medium High
Planning Consultant Medium Low Medium Medium Low Low Low
Town planner Medium Low Medium Medium Low Low Low
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tive reuse decision-making. A building manager highlighted the
importance of comparisons as a reference point for learning and
achieving sustainable outcomes. It was stated:

“It would be very useful to study reused buildings, particularly
in providing examples that could be referred to in the future of
strategies that work and those that are less successful in achiev-
ing sustainability”.

When comparing building options, respondents suggested that
a balance between economic, environmental and social outcomes
needed to be included in an assessment. Inclusion of only eco-
nomic objectives would inexorably lead to demolition or redevel-
opment of the building. Similarly, a focus on purely social needs
such as the retention of community, heritage and cultural amenity
could lead to an uneconomical building.

If a building had some form of cultural or heritage value to the
community, there could be a case for owners to be offered an
incentive to carry out adaptive reuse and eschew demolition and
redevelopment. There was consensus among owners and practitio-
ners that not all buildings are suitable for reuse. If buildings are
physically or technically incapable of being converted, then they
should be demolished. However, wholesale demolition is not a via-
ble option in Perth, as there is insufficient capacity to immediately
demolish and rebuild stock. In fact, adaptive reuse remains the
only option for many buildings. For example, a town planner with
a local authority planning department stated:

"Some of our old building stock is only fit for tearing down and
replacing it with something of a high standard, particularly as
now we can encourage building something that can be adapted
in the future.”

Cost factors of reuse

Cost is a major factor that is taken into account when consider-
ing adaptive reuse or demolition. Serendipitously, it was revealed
that a vast majority of respondents placed cost on a par with the
benefits of sustainable outcomes. In addition, the need for amelio-
rated tools and techniques for whole-life cycle costing were
deemed necessary to effectively deliver sustainable outcomes.
When examining an array of building options, the building condi-
tion, scope of refit, overall cost saving, value of the building and
land should be all considered for the purposes of a cost-benefit
analysis. This was emphasised by a property developer who stated:

“It will only work if the bottom line is fully measured i.e. that all
the costs and benefits are factored in over the projected lifecycle
of the building. This includes the cost of taking the demolished
building to the tip”.

Adaptive reuse may not be an economically viable option when
the structure of a building requires extensive strengthening to be
undertaken. Several architects suggested that buildings reach a
point in their life where they cannot be adapted anymore and
demolition is the only solution. In fact, an example of a commercial
office building that was in excess of 100 years old was provided
where adaptive reuse had been undertaken regardless of the prac-
tical, technical and commercial reasons. The issue in this instance
pertained to the on-going maintenance costs. The owner had sim-
ply taken a short term view to address the demand for office space
within the Perth CBD which had arisen because of the resources
boom. An architect suggested that the complexity of a building of-
ten dictated whether it should be demolished because more often
than not, with older buildings, reuse required comprehensive and
difficult alterations.

Risks associated with reuse

A number of risks can arise during construction and on-going
maintenance periods when a building has been reused. Such risks
relate to the modification of the building (e.g., latent defects, haz-
ardous materials, unstable structure), marketing or leasing (e.g.,
attracting tenants), and meeting the requirements of BCA. It
was perceived that because of a lack of recorded information
about the physical attributes and components of buildings, devel-
opers have been unaware of the extent of hazardous materials
contained within them. When buildings were demolished in Perth
(WA), which was once a regular occurrence within the CBD, sites
were often contaminated. Accordingly this led a developer to
state:

“A lot of developers haven’t been aware of hazardous materials,
and realised how much work may be involved with decontam-
inating the site”.

Once a building has been subjected to reuse there is no guaran-
tee it will attract investors or tenants even if it meets environmen-
tal performance standards and utilises modern technologies
effectively. An issue in this instance could be the buildings external
and internal aesthetics, its modified layout, or its fitness for pur-
pose. This issue was raised by an architect who suggested:

“Getting good advice about what the building could be used for,
and providing some vision is important. Although there is a cer-
tain amount of risk attached to reusing a building particularly if
it turns out to be unsuitable for purpose”.

Operational attributes

The operational attributes of existing buildings was identified
as key criteria for comparing adaptive reuse with demolition. Irre-
spective of design aesthetics, building functionality juxtaposed
with operational efficiency were identified as critical factors that
would determine if a reused building is a success or failure over
its life time. Operational attributes involve the ability of a building
to perform efficiently in terms of meeting specified benchmarks
(e.g., energy consumption, resource usage, costs in use, repairs
and maintenance). For example, a building manager stated:

“Feasibility studies should determine the extent to which
adaptations could be effective and whether projected outcomes
meet certain sustainability benchmarks (e.g. energy
efficiency)”.

Energy efficiency was identified by all interviewees as an issue
with many existing buildings in Perth. Of concern for a developer
was whether adaptive reuse would make a building more energy
efficient, and what the difference between the on-going energy
costs for an existing building would be compared to the total cost
of adapting a project. In this instance, cost appeared to be the
determining factor for considering adaptive reuse. In contrast,
owners suggested that the success of adapting a building was
dependent upon it being able to meet current and future de-
mands of possible internal reorganisations. Several owners re-
vealed that internal changes were often needed to
accommodate additional staff, new technology or a change in
functionality of space.

Suitability of buildings to undertake adaptive reuse

The physical attributes of a building were found to be a factor
that influenced the decision to undertake adaptive reuse. Consider-



220 P.A. Bullen, P.E.D. Love/Cities 27 (2010) 215-224

ations that needed to be taken into account are dimensional char-
acteristics (e.g. physical footprint, dimensional flexibility, size of
floor plate), aesthetic appeal and building type. Additionally, it
was revealed that the technical difficulty of conversion, particu-
larly the inclusion of new services and equipment were issues that
needed to be examined in detail.

From the interviewees’ comments, it was perceived that a
building’s suitability for reuse in Perth is influenced by the era
within which it was constructed. For example, buildings gener-
ally constructed in the 1960s and 1970s were considered to have
minimal suitability because of their poor quality of construction.
One particular building manager stated that:

“Most buildings offer opportunities for reuse but those built to
minimum space standards and quality such as many 60’s build-
ings would probably be less suitable for reuse”.

Buildings designed for a specific purpose (e.g., telephone ex-
changes, sport centres, and wool storage warehouses) are arduous
to retain and adapt without significant expenditure. Low rise
buildings that did not fully utilise the available plot ratio or zon-
ing were deemed to be an uneconomical proposition for reuse
and thus it would be more effective to demolish and replace them
with a high rise building. Unless a building had some redeeming
architectural features or was heritage listed, adaptive reuse would
generally be uneconomic and could not be justified in terms of
sustainability. For example, an architect considered several build-
ings constructed in Perth in the 1970s to be dysfunctional and
stated:

“Generally, old buildings particularly those from the 70s are
just not equipped to deliver what is required in terms of natural
light and have cramped conditions.”

Sustainability performance

There was general consensus among owners and practitioners
that commercial buildings needed to reduce their energy usage,
water consumption and CO, emissions. In particular, town plan-
ners implied that existing buildings have had a significant im-
pact on communities, social and visual amenity, and social
equity within the CBD and surrounding office developments in
suburbs such as East and West Perth and Subiaco. It was also
emphasised that if buildings were going to be subjected to reuse,
then societal shifts needed to be taken into account. For exam-
ple, if a building was converted to offices, how readily could it
be adapted in the future to meet possible demands for housing?
Despite environmental and social sustainability improvements
that can be integrated within an adaptive reuse project, cost
was deemed to be the keystone that would influence sustainabil-
ity performance. Shipley et al. (2006) have also identified this
point.

The measurement and evaluation of sustainability performance
was identified as a problematic issue for interviewees. Architects
and building managers suggested that too much reliance was being
placed on the Green Star environment rating system or National
Australian Built Environment Rating System (NABERS) by owners
and users. Improvements carried out during adaptive reuse were
considered to provide the opportunity to link the performance of
a building directly to the objectives of sustainability (e.g., reusing
and recycling materials, reducing resource and energy consump-
tion, emissions and waste generation). If more buildings could be
reused and demolition was minimised, then a positive contribution
to sustainability might be achieved. For example, a property con-
sultant stated:

“Reuse also reduces the amount of waste created and energy
and resources consumed in constructing new buildings, which
contributes to sustainability.”

From the findings presented, it can be seen that the decision
process associated with adaptive reuse or demolition can be a
bewildering process for owners and practitioners. The City of Perth
is a relatively modern city when compared to other regional and
capital cities around the world. A significant amount of built stock,
however, is coming to the end of its usable life, and therefore many
owners will be confronted in due course with the decision to either
reuse or demolish their buildings. A plethora of new commercial
buildings have been constructed in the CBD over the last 10 years
to meet the increasing demand for office space, though, according
to interviewees, consideration for the future adaption of such
buildings has not been given the attention it deserved. A number
of five and six star buildings, in accordance with Greenstar, are cur-
rently being constructed in Perth with limited attention being gi-
ven toward their future adaptive reuse. In addressing the future
needs of stakeholders, a building viability process model is devel-
oped and presented hereinafter.

Building viability decision-making

A primary reason for the disposal of a building is because it does
not meet the immediate needs of owners and their occupiers. Sev-
eral factors derived from the analysis influences the decision-mak-
ing process and are presented in Fig. 1. The factors are referred to
as ‘states’ in Fig. 1 and relate to the conditions of declining com-
mercial and operating performance of a building. Such states pre-
dominantly influence a response to decide to discontinue with
the building.

The research findings indicated that building owners and occu-
piers had different opinions with regard to their response to the
influencing states imposed upon them. Once a building was con-
sidered no longer viable, building owners preferred to either carry
out adaptive reuse or demolish, where occupiers had a preference
to relocate or return to the building after it had been subjected to
conversion. The analysis revealed that building owners placed
increasing emphasis on commercial performance, whereas occu-
piers and users focus on outcomes related to operating perfor-
mance and productivity. When performance requirements are
not being met the usefulness of the building is given due consid-
eration and action is taken to decide whether to reuse, dispose or
relocate.

Commercial performance should not be the only criteria that
are used to determine usefulness of a building. Cantacuzino
(1989) has identified a number of reasons why building owners
should consider a building to be no longer useful. These include:

reaching the end of their service life;

reduction of their usefulness over time;

becoming out of fashion and out of date;

deterioration of the fabric or structure;

reduction in efficiency coupled with increased expenditure to

keep the building operating;

e reduction in ability to meet the demands of occupants over
time;

e population movements either increasing or decreasing; and

e prolonged vacancy rates.

User needs and social equity are often excluded from the deci-
sion-making process when considering the viability of a building.
The need to develop a mechanism to provide integrated social, eco-
nomic and environmental information for decision-makers has
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f PRESSURE \

- Increasing age of existing built stock

- Environmental factors such as dimate change

- Changing user expectations for modern
senvices, equipmentand technology

- Demand for commercial property to provide
conditions that fadilitate higher productivity

+ Fluctuating demand for commercial space

- Requirement for more effident space utilisation

- Growing demand for buildings to meet
sustainability objectives

- Changing market expectations for buildings

- Occupiers needs for more space

- Expectations to maintain commercial
performance and sustain economic growth

STATE

+ Ability to meet building owner & occupier needs \
dedlines

- Condition of senvices, structure & fabric deteriorates

- Operational effectiveness and efficiency reduces

+ Internal areas no longer meet spatial requirements

- Ability to meet modern building codes reduces

- Costs in use and maintenance costs continually
increase

* Maintaining rental levels becomes more difficult

+ Productivity of employees reduces

- Level of absenteeism increases

- Ability to attract new tenants or lessees reduces

- Marketability and market value starts to reduce

- Success in meeting commercial requirements
dedines

/

[ JREsPONsE[ |

Building owners
decide building is no
longer viable

Demolish existing
building and
replace it with
anew one

Retain the current
building but carry
outadaptive reuse

Retain existing

building without

refurbishing or
adapting it

Sell the current
building and buy
anew one

Building occupiers
decide building does
not meet requirements

Return to existing
building after
refurbishment or
adaptive reuse

Relocatetoa
new purpose
built building

Remain in existing
building and

Relocate toan
alternative building

carry onbusiness
as usual

after refurbishment
or adaptive reuse

Fig. 1. Building life viability decision-making process.

been recognized by Steemers (2003), Lowe (2004), and Rousseau
(2004). Only when buildings are treated as a reusable resource
rather than a product that is consumed and discarded will a step
toward achieving sustainable outcomes will be attained.

Spector (2003) states that when considering a building for
adaptive reuse it is essential to examine the following issues:

e building’s structural layout and its capacity to accommodate
required spaces and functions;

o energy efficiency of the building’s walls, windows, and roof;

e building’s potential for meeting building, heath, safety, and
accessibility requirements;

e condition of mechanical, plumbing, and electrical systems and
their capacity for modification;

o the presence of hazardous materials;

o ability of the building and site to provide a safe and secure envi-
ronment; and

e convenience and safety of the building’s location.

It is suggested that decision-makers should initially consider a
building’s performance requirements rather than cost. If cost is
used as the deciding criteria, then it would be inappropriate to con-
sider the expense that would be incurred for reuse of the existing

building. If a six star energy rating (Greenstar) was required for a
building, it would obviously cost more than a four star, but the
occupiers would gain greater amenity.

Adaptive reuse decision should be based on the individual bar-
riers and opportunities unique to each building. Any assessment of
this ability should identify decisions that must be made to balance
occupant needs with considerations of sustainable adaptive reuse.
Sustainability is becoming more of a factor in reuse decisions, but
as noted above, economic outcomes still tend to be the bench-
marks that determine whether buildings are considered suitable
for reuse. The extent to which adaptive optimisation links the com-
mercial and operational performance of a building to outcomes
that meet the objectives of sustainability is influenced by an array
of complex criteria. These are categorised under the environmen-
tal, social, economic and governance concepts of sustainability, as
noted in Fig. 2. The analysis revealed that criteria are interdepen-
dent and are considered integral parts of adaptive reuse decision-
making for owners and occupiers.

Regardless of issues associated with sustainability, if buildings
are poorly designed and constructed, they will not exceed their ex-
pected economic life. Environmentally sustainable buildings are
more robust, flexible and durable and therefore have a longer life
(Bartlett and Howard, 2000). Yet there are many modern buildings
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that should be demolished in Perth, inasmuch as they have been
designed with a disregard to whole-life cycle costs. Moreover,
many existing buildings are becoming obsolete and cannot be eco-
nomically revalued to meet contemporary requirements. They are
destined for less than optimum usage, costly refurbishment, or
demolition. These buildings were designed to meet previous stan-
dards of function and technology. As a result, they were so tightly
engineered, optimised, and integrated to current programs of use
that now they are incapable of being adjusted.

Developers invariably link opportunities for reuse to invest-
ment outcomes. They realise the market potential that a building
presents when it is in a prime location, and its aesthetic appeal
to tenants or purchasers. These same features of location and de-

. Treating buildings as renewable resources

. Reducing consumption of resources used
to produce materials for new buildings

. Saving energy that would normally be used
to produce materials for a new building

- Reducing emissions generated during
manufacture of materials for new buildings

. Reducing solid waste from demolition

- Avoiding disturbance to adjacent properties
from demolition

- Avoiding construction of new building

. Reducing use of Greenfield sites to provide
land for new buildings

- Reclaiming energy originally embodied
during construction of existing buildings

- Enabling the quality of internal environments

to be improved

ENVIRONMENTAL
CRITERIA

sign are diametrically linked to the outcomes required by building
managers and owners. Yet there is a fundamental difference in the
way that these variables are viewed by parties. Developers idiosyn-
cratically aim to acquire short term investment performance,
whereas building owners/managers seek long term commercial
and operating performance. Similar views are held by many devel-
opment consultants and planners, particularly in terms of the con-
tribution that existing buildings can make to the stabilization of
urban communities.

A critical part of the decision process for adaptive reuse is
assessing the extent of upgrading required and whether adaption
would sustain the viability of a building’s life cycle. Adaptive reuse
can enable buildings to accommodate the changes that revolve

ﬂderpinning a more corporate sustairw
approach towards buildings

- Enabling improvements to the commercial
performance of a building

- Improving building condition so that the
costs of maintenance are reduced

- Adopting internal improvements to enhance
the productivity of employees

- Exploiting the attributes of existing buildings

- Enabling the market value of buildings to
be maintained

- Marketing the traditional features of existing
buildings to attract potential tenants

- Gaining commercial benefits by exploiting the|
value and quality of existing buildings

- Maintaining the commercial viability of
existing buildings

ECONOMIC
CRITERIA

ADAPTIVE REUSE
DECISION-MAKING
PROCESS

GOVERNANCE
CRITERIA

SOCIAL
CRITERIA

- Retaining the social and cultural amenity of
existing buildings

- Capitalizing on the proximity of existing
buildings to public transport links

- Exploiting the location of existing
buildings to retail and hospitality outlets

- Avoiding existing buildings becoming
rundown and derelict

- Retaining urban fabric and streetscape

- Avoiding existing buildings remaining vacant
for prolonged periods

- Upgrading buildings to avoid older areas
becoming depressed

- Retaining buildings to stabilize areas and

encourage local community growth
- Maintaining built heritage

- Supporting government policies to improve
the quality of the urban environment

- Integrating government sustainability
strategies in corporate policy

- Supporting policies and strategies that
aim to conserve built heritage

- Ensuring existing buildings comply with
modern building code requirements

- Adopting reuse projects as a contribution
to urban regeneration schemes

- Providing support to government drives
to provide urban live/work units

- Adopting sustainability rating systems to

measure building performance /

Fig. 2. Adaptive reuse decision-making process model.
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around shifting economic, environmental and social patterns. The
enhancement associated with sustainability of buildings is depen-
dent upon initiatives that seek to optimise whole-life cycle costs
and the social performance of buildings.

Conclusion

The City of Perth in Western Australia is a modern and vibrant
place that will be confronted with redundant built stock in years to
come. An issue that will face many building owners, designers,
property developers and planners will be to adapt or demolish
existing buildings. Lessons can be learnt from other cities such as
Los Angeles, New York, and London, but each city is unique in
terms of owner and community requirements and needs. The fun-
damental issues that owners and practitioners are confronted with
in Perth (e.g., suitability of the building, environmental perfor-
mance, and costs) are not dissimilar to those experienced else-
where in the world, but it is important to bear in mind the ways
in which a building will make a positive contribution to sustain-
ability, especially the community within which it serves and repre-
sents. Adaptive reuse is beginning to be considered amongst Perth
owners and practitioners because of the economic, social and envi-
ronmental benefits that can be espoused. In assisting with their
decision-making process, a building viability and adaptive reuse
model was propagated. However, the jury appears to be still out
on whether adaptive reuse is the most appropriate strategy for
meeting the changing needs and demands of developers, occupiers
and owners for existing building stock in Perth. Further empirical
research is required to examine the role of adaptive reuse in the
context of its contribution to sustainability.
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