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ABSTRACT 

(350 words) 

Adaptive reuse of existing buildings can play a significant role in mitigating climate 

change by reusing embodied energy and resources in place and acting as a viable 

alternative to demolition and landfill. It also offers social benefits by revitalising 

familiar landmarks and preserving cultural and heritage values. Further, it is 

important that designers should explicitly consider maximising the adaptive reuse 

potential of new buildings at the time that they are designed and anticipate their 

future uses aside from its original use. 

Reviewing the design principles implemented in the past, this research identifies a 

knowledge gap pertaining to an absence of clear criteria for future adaptive reuse 

and the lack of consensus as how to maximise adaptive reuse potential. Thus, this 

research is an explorative study and retrospectively analyses successful adaptive 

reuse projects with a view to establishing and testing a multi-criteria decision-

making model that can be applied to new design projects. This research develops 

and applies a new rating tool known as adaptSTAR, which offers holistic and 

unified design criteria suitable for assessing the adaptive reuse potential of future 

buildings.  

The research study has adopted a sequential mixed mode research methodology 

carried out in three stages. Stage 1 is qualitative and involvesmultiple case studies, 

where primary data is assembled alongside a thorough investigation of secondary 

data. Stage 2 develops from the outcome of Stage 1 and evaluates a list of potential 

design criteria to determine their weighted importance via an anonymous online 

survey sent to selected architects in Australia, and evaluates the case studies 

including proposing ways in which their original design could have been enhanced. 

Finally, Stage 3 validates the adaptSTAR model by testing it against Langston’s ARP 

model.  
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The findings of this research show that design criteria can be identified and 

weighted according to seven categories to calculate an adaptive reuse star rating, 

as well as proving that both the adaptSTAR and ARP models have strong 

relationships and produce results that are positively correlated. The research 

demonstrates that by applying adaptSTAR to future building projects, it will 

contribute to the objective of delivering greater sustainability of the built 

environment. 

 
 
KEYWORDS: Adaptive Reuse, Sustainability, Design Principles, Obsolescence, 

Rating Tool, Australia 
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CHAPTER 1  

INTRODUCTION 

 

1.1 MOTIVATION 

Damaging climate change that is brought about by greenhouse gas emissions is the 

most significant environmental, social and economic challenge faced by humanity 

today (Impey, 2008). Further, Lehmann (2012) confirms that global climate 

change, excessive fuel dependency and the growing demand for energy and 

materials among cities are the greatest problems and major challenges of the 21st 

Century. The built environment is a major contributor to global greenhouse gas 

emissions (GGE), with 45 per cent of all global carbon dioxide emissions directly or 

indirectly connected to construction and building operation (UNEP, 2009). 

Buildings are property assets that cater to basic needs, such as providing shelter 

from weather, and are spaces that provide comfort, security and safety for a range 
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of human endeavours. They also underpin wider economic, social and 

environmental objectives. However, gains in one area can become losses in 

another; for example as buildings become better suited to human needs, they also 

use more resources and have a greater impact on the natural environment. The 

striking of an effective balance between these losses and gains is called sustainable 

development. The demand for energy, land and materials resulting from new 

developments needs to be tempered by taking better care of existing buildings, 

extending their life expectancy and using less energy. 

Building adaptive reuse is defined as “a significant change to an existing building 

function when the former function has become obsolete” (Douglas, 2006:p.1) and 

it is an alternative to traditional demolition and reconstruction that entails less 

energy and waste. Adaptive reuse is relevant to the current climate change 

adaptation agenda because of its ability to recycle resources in place. This chapter 

makes the case for the development of an adaptive reuse rating tool targeted to 

new buildings that will support informed decisions about future building design in 

order to maximise the embedded adaptive reuse potential of existing buildings. It 

includes a clear statement of the research problem, the identified aim and 

objectives, a brief overview of the methodological approach, the expected 

significance of this research to the field of knowledge and identifies the limitations 

of the study. 

1.2 BACKGROUND 

Buildings are responsible for between 40-50 per cent of total energy use 

worldwide, with approximately 80-90 per cent of the energy a building uses during 

its entire life cycle devoted to heating, cooling, lighting and powering other 

appliances (Cheng et al., 2008; Tobias & Vavaroutsos, 2009; Yudelson, 2010). 

These high levels of usage encourage building professionals to produce more 

energy-efficient buildings and renovate existing stocks according to modern 

sustainability criteria (UNEP, 2007). However, the remaining 10-20 per cent 

energy use is embodied energy implicated during mining, material manufacture, 
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transport and construction, and this percentage can increase to higher proportions 

where the useful building life is short (Cheng et al., 2008). 

In the US, it is reported that for every four commercial buildings constructed, one 

is demolished and for every six houses built, one is demolished (Fornier and 

Zimnicki, 2004; Tobias and Vavaroutsos, 2012). Such demolition is costly, wasteful 

and has a considerable cost to environment as well as bringing with it higher 

energy impacts than if the buildings were adaptively reused. Yudelson (2010) 

claims that 75% of the buildings expected to be operating in the year 2040 are 

already built or adaptively reused/renovated. Therefore, upgrading existing 

buildings to achieve substantial cuts in GGE is considered a more climate-friendly 

and immediate strategy than producing new energy-efficient buildings (TEC, 

2008). Jacobs (1993) notes that based on embodied energy considerations, the 

greenest buildings are the ones that we already have. 

The recycling of building function, known as adaptive reuse, came into 

“mainstream architectural parlance during the 1960s and 1970s in the US due to 

the growing concern for the environment” (Cantell, 2005:p.3). The protection and 

maintenance of existing buildings, especially ancient monuments, is encouraged 

through conservation, preservation and adaptation practices that have evolved 

under different heritage laws such as the UK’s Ancient Monument Act in 1882 

(Curry, 1995), the Antiquities Act in the US in 1906 (Harmon et al., 2006), the 

Hague Convention in 1954 (ICOMOS, 1994), the Venice Charter in 1960 (Jokilehto, 

1996), Australia’s Burra Charter in 1979 (Marquis-Kyle and Walker, 1994) and 

Asia’s Hoi An Protocols in 2005 (UNESCO, 2009). 

The adaptive reuse of existing buildings is one of the highest forms of sustainable 

design. The existing building stock contains a large amount of embodied energy 

that should not be lost through demolition. Demolition and equivalent new 

construction of energy-efficient buildings require decades to equal the energy 

savings of rehabilitating and reusing existing buildings. Adaptive reuse is an 

emerging and significant design strategy that supports the objectives of the Kyoto 

Protocol for global climate protection and emissions reduction. Building adaptive 
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reuse is a viable alternative to demolition and replacement that will minimise 

energy consumption and the cost of new construction works (Langston, 2008). 

Thus, Lehman (2012) suggests that there is a need for a better package of solutions 

for effectively upgrading older building stock and that there is also a need to focus 

on the low consumption of resources and materials, including the future reuse of 

building elements and design for disassembly, when designing new buildings. 

In more recent times, communities have preserved old buildings and 

neighbourhoods out of a desire to retain their historical, social and aesthetic 

cultural contribution. Rodwell (2007) states that cultural heritage is an essential 

component of promoting national identity and as a cornerstone of sustainable 

development. The world's built heritage plays an important role in the shift 

towards a low carbon society (Lehmann, 2012). Impey (2008) emphasises that 

historic buildings and places have always existed in a changing climate and that 

their resilience or capacity to adapt must not be underestimated. With this 

scenario, the historic environment plays a creative role in forging a sustainable and 

cohesive low-carbon society. 

The Adaptive Reuse Potential (ARP) model (see Appendix G)identifies and ranks 

opportunities for existing building reuse and enables the timing of any 

interventions to be predicted(Langston, 2008). Through this model, seven 

obsolescence categories are conceptualised and measured using surrogate 

estimating techniques. The ARP model evaluates a building’s current age and 

expected physical life. It then assesses the expected physical, economic, functional, 

technological, social, legal and political obsolescence and uses the combined value 

as a discount rate applied to physical life to determine useful life. It also identifies 

when planning should start or when adaptive reuse is not worthwhile. 

As a proven indicator for identifying the potential for adaptive reuse in existing 

building stock (Langston, 2012), this research makes use of the ARP model to help 

develop and validate a new design rating tool called adaptSTAR, which is a 

weighted checklist of design strategies that assists in the development of buildings 
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that can be successfully reused in the future. The development and testing of this 

checklist is the focus for this research. 

1.3 PROBLEM STATEMENT AND RATIONALE 

Adaptive reuse has been successfully applied to many types of facilities, including 

defence estates, airfields, government buildings and industrial buildings, and the 

adaptive reuse of historic buildings is seen as fundamental to sound government 

policy and sustainable development in countries such as the United States, Canada, 

Hong Kong, North Africa and Australia (Langston et al., 2008), as well as in Europe 

and the United Kingdom (Hein & Houck, 2008; English Heritage, 1997, 2008, 2013). 

Noteworthy also, are the number of prestigious adaptive reuse projects of heritage 

buildings in most states in the US, Australia and across the Asia Pacific region 

(DEH, 2004; NSW Department of Planning and RAIA, 2008; UNESCO, 2007). 

Furthermore, the linking of adaptive reuse, heritage conservation and 

sustainability in urban regeneration initiatives around the world- from Asia to 

North and Latin America, to the Middle East, Europe and UK (Cohen, 1998; Rojas, 

2002; Parlewar & Fukukawa, 2006; Peiser & Schmitz, 2007 Rodwell, 2007; Evans 

& Jones, 2012; Yung & Chan, 2012;). 

Despite evidence of the importance and benefits of adaptively reusing existing 

buildings, it is a challenging task for building designers to resolve the complex set 

of issues that need to be considered during the design process. This includes, but is 

not limited to, making design decisions that maximise the opportunity for future 

adaptive reuse at the outset. A body of literature now exists on the subject of 

adaptive reuse of existing buildings, as well as a multitude of theoretical 

approaches, design strategies and technical solutions for the designing new 

buildings. However, there is a lack of consensus about the most suitable design 

criteria to use for maximising the future adaptive reuse potential for new 

buildings. Even more significantly, the relative weighting of criteria in various 

contexts is unknown. This is seen as a critical gap in current understanding. 
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1.4 RESEARCH AIM AND OBJECTIVES 

Adaptive reuse is a well-documented strategy to breathe new life into obsolete 

buildings without unnecessary and premature destruction (Conejos et al., 2011a). 

The success of this activity is predicated on the particular context of the building 

and its original design. Most buildings are not designed to maximise future 

adaptive reuse, and hence the opportunity for doing so is often serendipitous. It is 

in this light that the aim of this research is to create and validate a design 

evaluation tool that leads to purposeful design decision-making for future adaptive 

reuse at the time buildings are designed, or put simply, planning for reuse as a key 

design principle. 

The research suggests that the embedded adaptive reuse potential of a future 

building can be represented by measurable critical design factors. Such 

measurement or evaluation can lead to better design decisions that maximise the 

adaptive reuse potential of future buildings when their original designed function 

becomes obsolete. 

The objectives of the research are to: 

1. identify and investigate the critical design factors needed in a design 

evaluation tool by translating the ARP model (Langston, 2008) into a 

set of contemporary design strategies that maximise the opportunity 

for the optimal adaptive reuse of buildings in the future; 

2. discover and apply individual design criteria and appropriate 

weightings for each strategy that are informed by a combination of case 

study analysis, expert interview and practitioner survey; and 

3. develop and validate a star rating system, adaptSTAR, that is aligned to 

best practice and describes predicted adaptive reuse potential in a 

quantitative manner at the outset of a new project. 
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1.5 RESEARCH METHODOLOGY (OVERVIEW) 

Contemporary literature pertaining to obsolescence, adaptive reuse potential and 

design principles forms the basis for a proposed conceptual framework and 

detailed methodological approach. The approach of this research study is divided 

into three parts that were closely related to the planned three years of the project 

(see Figure 1-1). The main deliverable of this research is the creation and 

validation of the new adaptSTAR model, which is a weighted checklist of design 

decisions that lead to best practice outcomes. It is similar in concept to the Green 

Building Council’s Green Star or LEED methodology, where performance is 

assessed using a standard five-star rating approach.  

 

FIGURE 1-1 RESEARCH PLAN LOGIC 

The research is an explorative study and retrospectively analyses existing 

successful adaptive reuse projects to establish a list of design factors (design 

criteria) evaluated independently by members of the architectural profession. A 
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sequential mixed mode research methodology (qualitative and quantitative) is 

used to collect relevant data and enable the findings to be triangulated and 

validated. This approach consists of a combination of case study analysis, expert 

interview and practitioner survey. The research study involves three stages.  

Stage 1 addresses the first research objective. Using a qualitative approach, 

Australian practitioners involved in twelve successfully completed adaptive reuse 

case studies are interviewed to solicit their views on key design criteria derived 

from an analysis of their projects and underpinning literature. The case studies 

comprise eleven award-winning adaptive reuse conversions with varied typologies 

throughout New South Wales, as reported in NSW Department of Planning and 

RAIA (2008), plus a further pilot study of the GPO Melbourne project in Victoria.  

Stage 2 addresses the second research objective. Using a quantitative research 

methodology, a concise structured anonymous electronic survey is sent to selected 

registered architects in Australia. This survey is used to rank and weight the list of 

design criteria by assessing the relative importance of each strategy and their 

contexts.  

Stage 3 addresses the third research objective, and tests the new adaptSTARmodel 

against Langston’s ARP model. Two underlying hypotheses emerge from this work:  

H1:  There is a positive relationship between the ARP model and the new 

adaptSTAR model:  the more successful the adaptive reuse project, the 

higher the adaptSTARscore. 

H2: The use of the adaptSTAR tool during the original facility design leads 

to higher ARP scores when the facility is obsolete. 

1.6 RESEARCH SIGNIFICANCE 

Langston (2012b) strongly points out that in an era when sustainability and 

climate change mitigation are paramount, it is important that the built 

environment professionals make robust and transparent decisions regarding 

future development. The significance of this research lies in the empowerment of 
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building designers to make critical design decisions that will contribute to the 

sustainability of the built environment through the development and construction 

of new buildings with greater adaptive reuse potential.  

The innovation of this research is the reverse engineering of Langston’s (2008) 

ARP model, so that design pathways can be readily evaluated and building 

proposals optimised and more aligned to long-term national interests. In the 

future, using the model developed from this research, designers will be able to 

receive guidance on the effectiveness of their proposals towards achievement of 

true resource efficiency, taking into account the impact of embodied energy, churn, 

retrofitting, refurbishment and renewal over the entire life cycle of a building, and 

benchmark this against best practice. The development of the new rating tool for 

future building adaptive reuse will make a real contribution to the goal of reducing 

the impact of climate change upon the built environment. 

1.7 SCOPE AND LIMITATIONS 

This research is based on selected Australian adaptive reuse case studies and 

evaluated independently by Australian practitioners. The projects chosen are all 

award-winning conversions located within New South Wales, plus one pilot study 

from Melbourne, Victoria. While it is expected that the results of the study will 

have global application, this aspect of the research is not tested. Furthermore, case 

study experts were drawn from consultant teams based on willingness and 

availability to assist.  

Unsuccessful projects were not sought, even though obviously they would contain 

lessons for what not to do during original design, and the study of failed projects 

may be a worthy area of future research. This research deals only with buildings 

and does not involve other built structures such as bridges, roads, canals and civil 

infrastructure. Not all building typologies are covered. Issues of geographic 

location and climate have also been removed from the study given the case studies 

largely reside in one Australian state. 
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1.8 STRUCTURE OF THE THESIS 

This thesis is divided into seven chapters. The following paragraphs provide a brief 

summary of the thesis structure. 

Chapter 1 introduces the motivation and background of the research study, the 

problem statement and rationale, the research aim and objectives, the significance 

of the research as well as its scope and limitations. Additionally, an overview of the 

selected methodology is provided. 

Chapter 2 establishes the theoretical underpinnings of this study based on a 

review of the literature related to sustainability and the concept of reuse. These 

topics comprise adaptive reuse and sustainability, adaptive reuse, obsolescence, 

the ARP model, design principles and future design directions. The literature 

review provides the important empirical and theoretical foundations for this 

thesis. The chapter also identifies gaps in existing knowledge. 

Chapter 3 describes the three stages of the research methodology including the 

research design, selection of the sample, data collection tasks, data analysis 

procedures and the setting for the study. 

Results obtained from the three stages of the research are presented in Chapters 4, 

5 and 6 respectively. Chapter 4 features a discussion of the GPO Building in 

Melbourne as the pilot study and most importantly highlight the results of Stage 1, 

which identifies the list of design criteria. Chapter 5 presents the results of Stage 2 

and the development of the new adaptSTAR rating tool. This also includes testing 

the ARP model on the twelve case studies, as well as the identification of design 

strategies to further improve their performance. This leads to the comparison of 

ARP scores for both original and improved designs of the case studies. Chapter 6 

validates adaptSTAR by testing it against the ARP model and the two hypotheses of 

the study, representing Stage 3 of the research. This also includes the application 

of the adaptSTAR model to the twelve selected case studies. 
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Chapter 7 provides the conclusion and recommendations of this research. The 

significance of the adaptSTAR model is argued as an integral part of future 

decision-making processes in sustainability and architecture. This chapter also 

contains a discussion of the implications of this research and suggests further 

research possibilities. 

The next chapter will discuss the underpinning literature that supports the 

research proposition. 
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CHAPTER 2  

LITERATURE REVIEW 

 

2.1 THE PURPOSE OF THIS CHAPTER 

The purpose of this literature review is to investigate existing and relevant 

research on building sustainability, adaptive reuse, building obsolescence and 

design principles in order to improve the implementation of building adaptation 

strategies in the design of future buildings. This review provides insights into how 

building designers approach the design process, solve problems, make decisions, 

address potential complexity and value conflict when undertaking building 

adaptive reuse projects. This leads to an understanding of how designers can best 

be assisted in these activities in order to increase the likelihood of achieving design 

solutions that offer better future building adaptive reuse opportunities during the 

conceptualisation process. This chapter also includes a critical discussion of the 

ARP model and existing sustainability rating tools that will assist in the 
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development of the new adaptSTARmodel. A knowledge gap pertaining to the lack 

of clear design criteria for future adaptive reuse is identified. 

2.2 THEORETICAL AND CONCEPTUAL FRAMEWORK 

In developing a theoretical framework, Kumar (2005) suggests that when 

reviewing literature it is important to set parameters in relation to the main 

themes and theories relevant to the research study, as well as identifying the 

literature’s direct and indirect bearing on the research topic. He states that this 

process highlights agreements and disagreements among authors and helps to 

identify unanswered questions or gaps. The theoretical framework developed in 

this research builds on the literature review on building sustainability and 

adaptive reuse.  

The theoretical framework begins by discussing sustainability and the concept of 

reuse that applies to any form of artefact, such as the 3Rs strategy which is 

promoted by many governments in the world and encourages sustainability 

through ‘reusing, recycling and reducing’. It is followed by a review of the 

literature on sustainability tools and their relationship to adaptive reuse. Next, the 

empirical studies on adaptive reuse, obsolescence and the ARP model are reviewed 

to ascertain best practice and the possible inadequacies of the case samples. Lastly, 

the literature on design principles and design futures is reviewed to provide 

directions for future design and future building adaptive reuse paradigms. The 

literature selected for review was able to address the characteristics identified for 

this exploratory and retrospective study.  

Kumar (2005) states that the conceptual framework places emphasis on one 

section of the theoretical framework that becomes the basis of the research study. 

The conceptual framework developed in this research study is based on an 

exploration of the relationship between obsolescence and adaptive reuse, design 

principles and sustainability tools. These three strands of literature provide 

theories in addressing the research aim of the study and connect to the problem 

statement. Future building adaptive reuse is a new term or concept that pertains to 

the designing of new buildings so that their adaptive reuse potential later in their 
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lives is maximised in order to reduce the impact of building and development on 

the environment, thus helping to mitigate the effects of climate change. 

2.3 SUSTAINABILITY AND THE CONCEPT OF REUSE 

Responding to, or addressing, the pressing issues of climate change is unavoidable. 

The IPCC (2007) defines climate change as any change in climate over time due to 

natural variability or as a result of human activity. To respond to climate change, 

the United Nations Framework Convention on Climate Change (UNFCCC) was 

adopted in 1992 and the Kyoto Protocol was approved in 2005. The goal of the 

Kyoto protocol was to reduce greenhouse gas emissions to 1990 levels by the year 

2000; however, this aim was not met (Jones, 2008).  

Jones (2008) further adds that the concentration of greenhouse gases increases 

due to human activities and that there are many environmental problems that can 

be attributed to buildings globally. This is a concern in relation to climate change 

because “the US Green Building Council reports that the built environment is 

growing globally at a rate three times faster than the growth rate of the 

population” (Jones, 2008:p.92). Buildings account for around one-third of energy 

use, produce 30 per cent of the annual greenhouse gas emissions and 40 per cent 

of all landfill waste comes from building materials (Toepfer, 2007; Jones, 2008).  

As “an outcome of the sustainability debate, as ideas of recycling and reuse begin 

to filter through to all extremities of the built environment...the raised political 

awareness of sustainability and the ‘brownfield’ debate has clearly spread to the 

property arena” (Ball 2002:p.94). Thus, addressing the need for built environment 

sustainability is an important strategy for achieving sustainable development.  

Sustainable development is defined as meeting the needs of the present without 

compromising the ability of future generations to meet their needs 

(Brundtland/UN Commission, 1987). Sustainable development leads into/requires 

the concept of sustainable building design to ensure a more sustainable future and 

a low carbon environment.  
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According to Lehmann (2012), sustainable building design is the practice of 

creating structures and using processes that are environmentally responsible and 

resource efficient throughout a building’s life cycle, from concept to design, 

construction, operation, maintenance, renovation and demolition. Bergman 

(2012)also notes that although life cycle considerations have traditionally been 

applied frequently to products; the same principles also apply to buildings and 

materials.  

When life cycle is considered, the life of the product is examined ‘from cradle to 

grave’: that is from the origin of its raw materials to the manipulation of these 

materials during manufacturing, to the consumption of energy and resources 

during its useful life to the impact of its eventual end of life. This is similar to what 

Caroon (2010) mentions, describing the life cycle assessment (LCA) as the holy 

grail of environmental evaluation as it can evaluate the impacts of a product or 

process from the first acquisition of materials through to the end of life.  

Walker (2012:p.147) states that designing more sustainable products and 

buildings starts with the introduction of life cycle thinking approaches at the 

beginning of the design process. He further explains that “sustainable design seeks 

to use materials, energy and water efficiently while minimising waste and negative 

impacts on the natural environment and on the quality of human life as well as, 

considers environmental impacts at every stage of a product or building’s life cycle 

and seeks to address key environmental issues at their source, by locking in 

positive environmental attributes such as durability and water and energy 

efficiency and locking out negative environmental attributes such as toxic or 

hazardous substances, waste and obsolescence”.  

Jones (2008) points out that sustainable design often implies a macro perspective 

that has the enhancement of the global environment and protection of the world’s 

ecosystems as the underpinning rationale for design decisions. She further affirms 

that the life cycle analysis process is the analytical basis for design decisions that 

are environmentally responsible and it is currently the most effective measure of 

sustainability. 
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A sustainable world values stewardship, repairability and durability, which is the 

opposite of what is practiced in societies where there are ‘throw away cultural 

norms’ that support new over old and replacement over repair (Caroon, 2010). 

Jones tracks attitudes towards consumption and sustainability over time, noting 

that generation that lived through the Great Depression in effect practiced the 3Rs 

that are the basis for many contemporary sustainability campaigns: reducing, 

reusing and recycling their goods wherever possible. However, by the end of the 

20th Century the throw away generation was rejecting ‘reduce and reuse’ in favour 

of rampant consumerism. Not until the beginning of the 21st Century did the 3Rs 

regain favour with a significant percentage of the population.  

Bergman (2012) argues that the basic 3Rs of environmentalism: reduce, reuse and 

recycle, are inexpensive and worthwhile solutions that are important for 

sustainability. Ward (2012) also mentions that, through recycling or reuse, 

building construction waste can be minimised and the embodied energy of the 

materials are retained. It is the sustainable designers’ responsibility to reduce the 

quantity of materials used, to reuse materials whenever possible and to recycle in 

order to produce zero waste. 

Wilson (cited in Caroon, 2009) notes that whenever a product is reused instead of 

producing a new one, resources and energy are saved. Tobias and Vavaroutsos 

(2009:p.49) also state that “the greenest materials are the ones that do not have to 

be extracted, manufactured, transported and reinstalled”. Additionally, Ward 

(2012) advocates that the principles of reduce, reuse, recycle, conservation and 

adaptive reuse are ways of describing the process of adapting a disused item for 

another use with different purpose. Adaptive reuse is a process that also supports 

the principles of sustainable development and it “offers advantages over the use of 

recycled, reprocessed and reassembled demolition waste… while changing the 

building’s use provides an opportunity to retune it, to make use of its existing 

elements and services where appropriate and also to supplement them with more 

efficient ones” (Ward, 2012:pp.260-262). 
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Lastly, Caroon (2010) stresses that since existing buildings outnumber annual new 

construction by a factor of one hundred, a change in the resource consumption of 

existing buildings is necessary and important. Both renovation and replacement 

are resource-intensive. Thus, as Caroon (2010:pp.261-262) points out, the 

“immediate reduction of greenhouse gas emissions is essential … if the 

environmental benefit of new green buildings is 10 to 20 years away because of 

the construction impacts then seeking to avoid these impacts and limit carbon 

emissions now through building reuse should be the highest priority.”  

2.4 ADAPTIVE REUSE AND SUSTAINABILITY 

The United Nations Environment Programme (Worldwatch, 2008) identifies the 

United States, Australia and Canada as the three countries with the largest carbon 

dioxide emissions from buildings per capita. Yudelson (2010) states that in 2010, 

the total building stock in the United States equals approximately 300 billion 

square feet (27 billion square metres)and that approximately 1.75 billion square 

feet (162 million square metres) of buildings are torn down while approximately 5 

billion square feet (464 million square metres) are renovated and/or newly built 

facilities every year.  

Yudelson (2010) also predicts that the pace of building energy retrofits and green 

upgrades will accelerate dramatically in 2015 because there are nearly five million 

existing buildings in the United States and Canada that are suitable for retrofit into 

energy-efficient structures. In 2009, the Urban Land Institute (Tobias & 

Vavaroutsos, 2009) identified that new construction accounts for merely 1-1.5% of 

existing building stock each year in most developed countries. 

Adaptive reuse or retrofitting plays a critical role in reducing emissions since the 

built environment is the world’s largest user of energy, emitter of greenhouse 

gases and arguably has the largest potential for efficiency given the number of 

buildings suitable for adaptive reuse. UNEP (2009) argues that adapting and 

retrofitting existing buildings to the optimal energy efficiency standard must be 

given more focus by the building sector. Gorse and Highfield (2009) assert that 

there is no better example of the environmental benefits of effective sustainability 
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in practice than the recycling of buildings. This is supported by Rabun and Kelso’s 

(2009) statement that extending a building’s useful life is almost always more 

sustainable than demolition and reconstruction.  

Additionally, the reuse materials and assemblies salvaged from the building being 

adaptively reused or other buildings is a positive sustainable choice. However, the 

Urban Land Institute (cited in Tobias & Vavaroutsos, 2009) report that green 

building practices have under-emphasised the importance of sustainable retrofits 

of existing building stock globally and that environmentally sensitive and energy-

efficient sustainable new construction by itself cannot significantly change the 

environmental impact of the built environment unless green design and 

construction technologies are applied to the existing building stock. 

Atkinson et al. (2009) demonstrate that there is a rapidly growing appetite for 

rating methodologies that can be used to define the environmental performance of 

our activities, ranging from personal carbon footprint tools to complex 

sustainability assessments and standards of components, buildings and entire 

cities. These sustainability tools allow designers and owners to compare the 

sustainable performance of their buildings with best practice (Rabun and Kelso, 

2009).  

Further, Reed et al. (2009) argue that a common set of criteria and targets that are 

embodied in design guides to aid professionals to design, construct and manage 

property in a sustainable way should be the overall goal of sustainability tools. 

Sustainability tools developed in the United Kingdom, the United States of America, 

Australia and Canada are discussed briefly in the following paragraphs to give an 

overview of existing methods of assessment as gathered from the literature. The 

Green Building Council of Australia’s Green Star is given more attention since the 

new rating tool proposed in this research will be similar to Green Star. 

Regarded by the UK’s construction and property sectors as the measure of best 

practice in environmental design and management, the Building Research 

Establishment Environmental Assessment Method (BREEAM) is a certification 

scheme which assesses the environmental performance of buildings at 



19 

 

construction or refurbishment. Credits are awarded in each area according to 

performance. A set of environmental weightings then enables the credits to be 

added together to produce a single overall score. BREEAM can be used as an 

environmental assessment tool for any type of building, either in the United 

Kingdom or internationally. This system can be applied to single buildings or 

entire portfolios and can also be tailored for use at various stages in the life cycle of 

a building.  

Both BREEAM and the US’s Leadership in Energy and Environmental Design 

(LEED) methodology are intended to provide a framework for assessing building 

performance and meeting sustainability goals. LEED aims to be the means of 

promoting the development and refurbishment of green buildings through the 

education of developers and construction professionals. The U.S. Green Building 

Council (USGBC) introduced the LEED Green Building Rating System in Version 2.0 

in 2000. Since its inception the system has evolved and expanded and is now 

considered the leading method of measuring and rating building performance in 

many countries of the world. There are nine different rating systems that apply to 

particular building market segments or project types.  

In calculating the weightings between various credit points, the USGBC uses an 

environmental weighting method developed by the U.S. Environmental Protection 

Agency. The King Sturge Report (2006) argues that the BREEAM offers a more 

comprehensive assessment of a building’s environmental impact than the LEED 

scheme. BREEAM provides an assessment against a range of criteria, of which 

energy is just one important component. While LEED also assesses against criteria 

in addition to energy, the energy criterion has a more dominant focus than with 

BREEAM.  

In Australia, the Green Building Council of Australia (GBCA, 2010) operates 

Australia’s only national voluntary comprehensive environmental rating system 

for buildings, known as Green Star. The GBCA established Green Star as a rating 

system for evaluating the environmental design of buildings in 2002 and it 

evaluates the green attributes of building projects in nine categories, including 
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energy and water efficiency, indoor environment quality and materials. The GBCA 

promotes green building programs, technologies, design practices and operations. 

Rating tools are currently available or in development for most building market 

segments, including commercial offices, retail, schools, universities, multi-unit 

residential buildings, industrial facilities and municipal buildings. 

The goal of this rating system is to assess the current environmental potential of 

existing buildings. It is a useful tool for property managers when identifying 

upgrade and retrofit priorities. The rating system also assists corporate 

sustainability and environmental reporting efforts. Every Green Star rating tool is 

organised into eight environmental impact categories and an innovation category. 

Credits are awarded within each of the categories, depending on a building's 

environmental performance and characteristics. Points are achieved when 

specified actions for each credit are successfully performed and/or demonstrated. 

Table 2-1 outlines the categories and weightings within the existing building rating 

system. 

TABLE 2-1 GREEN STAR EXISTING BUILDING CATEGORIES AND WEIGHTINGS 

Environmental Impact Category Weights 

Management 20% 

Indoor environment quality 20% 

Energy 25% 

Transport 10% 

Water 12% 

Materials 4% 

Land use and ecology 4% 

Emissions 5% 

Total 100% 

Source: Yudelson (2010:p.280) 

The number of credits for each category is totalled and a percentage score is 

calculated as follows. 

Category score (%) = (total number of points achieved/total number of points available) ×100 

Environmental weighting is applied to each category score, which balances the 

inherent weighting that occurs through the differing number of points available in 
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each category. The weights reflect issues of environmental importance for each 

state or territory of Australia and thus differ by region. The weighted category 

score is calculated as follows. 

Weighted category score (%) = category score (%)×weighting factor (%)/100 

The sum of the weighted category scores, plus any innovation points, determines 

the project’s rating. Only buildings that achieve a rating of four stars and above are 

certified by the GBCA. The rating levels and their respective scores are listed in 

Table 2-2. 

TABLE 2-2 GREEN STAR: OFFICE EXISTING BUILDING  CERTIFIED RATINGS 

Score Rating Star Rating 

10-19 Acceptable * 
20-29 Average practice ** 
30-44 Good practice *** 
45-59 Best practice **** 
60-74 Australian excellence ***** 
75-100 World leadership ****** 

Source:Yudelson (2010:p.281) 

A study conducted in Perth observes that there are a number of recent “five and six 

Green Star new buildings with limited attention being given toward their future 

adaptive reuse” (Bullen & Love, 2010:p.220). Noting this limitation, Ward (2012) 

emphasises that functional obsolescence can be avoided by designing buildings 

with a view to later adaptation and that the potential benefits of adaptive reuse 

must be considered when designing of new construction. Although progress 

toward the adoption of sustainable building practices across the globe is 

encouraging, the green movement in the building industry was initially focused on 

transforming building practices for new construction (Tobias & Vavaroutsos, 

2009).  

There are two major certification programs in the US for building operations: LEED 

and ENERGY STAR. ENERGY STAR assesses buildings according to their relative 

energy use among similar buildings nationwide, assigning a score based on the 

percentile ranking and awarding a label only for buildings in the top quartile. It is 
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based on actual energy usage for a given building type, adjusted for climate zone 

and building type. It differs significantly from LEED because LEED certifies 

buildings partly based on projected future energy use, using a model that 

calculates energy use reduction from a code or baseline building of the same size at 

the same location.  

In Canada, the Building Environmental Standards (BESt) enables participants to 

develop action plans for energy, water and waste reductions, which also help 

building owners and managers to evaluate a portfolio of buildings and identify the 

strengths and weaknesses of each building. BOMA BESt is a Canadian national 

environmental recognition and certification program for existing commercial 

buildings. There are four levels of certification in the program that incorporate 

BOMA Go Green best practices and the Go Green Plus assessment framework.  

The Canada Green Building Council seeks to transform the built environment by 

developing best design practices and guidelines for green building. The Council has 

adapted the US Green Building Council’s (USGBC) Leadership in Energy and 

Environmental Design (LEED) rating system to Canadian climates, construction 

practices, and regulations.  

As a counterpart to BESt, the LEED for Existing Building Operations and 

Maintenance (LEED EBOM) rating system was developed to help building owners 

and operators measure operations, improvements and maintenance on a 

consistent scale, with the goal of maximising operational efficiency while 

minimising environmental impacts. LEED EBOM helps building owners and 

operators measure the impacts of operations, improvements and maintenance on a 

consistent scale. The goal for project teams employing this rating system is to 

maximise operational efficiency while minimising environmental impacts. This 

rating system also allows for ongoing certification for buildings throughout their 

lifetime. Buildings can be recertified every one to five years under this system. 

The LEED EBOM is the most widely used rating system in the world for existing 

buildings while the UK’s BREEAM In Use and Australia’s Green Star Office Existing 
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Building schemes are used for rating and certifying existing buildings (Tobias & 

Vavaroutsos, 2009; Yudelson 2010). 

This literature review demonstrates that the existing sustainability rating tools are 

focused mainly on new built developments and existing building operations and 

maintenance (King Sturge, 2006; Schultmann et al., 2009; Reed et al., 2009; Tobias 

& Vavaroutsos, 2009; Caroon, 2010; Yudelson, 2010; Appleby, 2011; Barndon & 

Lombardi, 2011).This section on adaptive reuse and sustainability also illustrates 

and confirms the lack of a rating system that considers or predicts the adaptive 

reuse potential of new buildings and future buildings (see Table 2-3) . 
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TABLE 2-3 SUMMARY OF SUSTAINABILITY ASSESSMENT METHODS 

Versions Locati

on 

Title Type Link 

Estidama Abu Dhabi Env assessment Under development www.estidama.org/Default-en-g b.aspx 

Green Globe 

21 

Australia Benchmarking  tool  Companies, communities, ecotourism, design and 

construct 

www.ec3global.com/about/who-is-ec3/Default. aspx# 

EC3 

Earthcheck 

Australia Environmental 

Compliance check 

 ditto 

Green Star Australia Env assessment Office design and as built, education, residential, 

healthcare, retail, office interiors 

www.gbca.org.au/green-star/rating-tools/  

NABERS Australia Env assessment Existing offices, homes, hotels, retail www.nabers.com.au/ 

BASIX Australia Energy/water rating New dwellings www.basix.nsw.gov.au/information/about.jsp 

 

AQUA Brazil Env assessment New offices, school 

buildings, hotels  

 

www.vanzolini.org.br/conteudo.asp?cod_Site_0&id_menu=

493 

LEED Brasil Brazil Env assessment As LEED US 

 

www.gbcbrasil.org.br/in/index.php?pag=certificacao.php 

Green Globes 

 

Canada Env assessment New and existing buildings, fit-out, emergency 

management, automation 

www.greenglobes.com/ 

 

GBTool  Research tool  www.iisbe.org/ 

LEED Canada Canada Env assessment As LEED USA www.cagbc.org/leed/what/index.php 

Evaluation 
Standard for 
Green Buildings 

China Evaluation tool 

 

New dwellings, buildings, offices, shopping malls, hotels 

 

www.risn.org.cn/Norm/xxbz/ShowCalib1.aspx?C 

aliblD=60043&lsEdit=False). 

BEAT Denmark Env profile tool New buildings, products, materials www.en.sbi.dk/publications/programs models/ beat-2002 

Promis E Finland Env assessment New and existing offices, 

retail, dwellings 

http://virtual.vtt.fi/virtual/proj6/environ/ympluok_e.html 
 

HQE  France Env assessment         

 

 

New offices, education,  healthcare www.assohqe.org/documents_ certifications_ hqe.php 

 

qualigreen France Env assessment 

 

New buildings www.greenlogic.fr/qualigreen.php 
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DGNB 

Certificate 

Germany Env and socio- economic 

assessment 

New offices and admin buildings www.dgnb.de/en/certification/methodical-principle-

certification-system/index.php 

BREEAM Gulf Gulf States Env assessment New multi-use buildings www.breeam.org/page.jsp?id=196 

HK-BEAM 

 

Hong Kong Env assessment New offices, retail, hotels,  healthcare 

 

www.hk-beam.org.hk/general/home.php 
 

CEPAS 

 

Hong Kong Env assessment New buildings www.bd.gov.hk/english/documents/index_CEPAS.html 
 

GRIHA 

 

India Envassessment 

 

New offices, retail, hotels, 
healthcare 
 

www.grihaindia.org/index.php?option=com_content&task=vie

w&id=13  

TGBRS 

 

India Envassessment 

 

New and existing commercial and residential http://teriin.org 

 

LEED India 

 

India Envassessment As LEED US www.igbc.in:9080/site/igbc/tests.jsp?event=22869 

ProtocolloItaca Italy Env profile New and refurb residential www.itaca.org/valutazione_sostenibilita.asp 

SICES Mexico Env assessment New commercial and low-income housing www.mexicogbc.org/certificacion.ph p 

 

LEED Mexico Mexico Env assessment New construction, interiors, existing, pilots for 

shell and core, new homes and housing 

developments 

www.cadmexico.com.mx/fundacion/noticias/01/ 

diseno/03/dis_ 01_03.htm 

Eco-Quantum Netherlands Env profile New buildings and energy systems www.ivam.uva.nl/?18 

 

Green Star NZ 

 

New 

Zealand 

Env assessment 

 

New offices, interiors, industrial education www.nzgbc.org.nz/main/greenstar 

 

Ecoprofile Norway Env profile 

 

New and existing buildings www.byggsertifisering.no/PortalPage.aspx?pageid=142 

LiderA Portugal Env and socio-

economic assessment 

New and existing commercial, tourism and 

residential 

www.lidera.info/?p=MenuContPage&MenuId=15 

&ContId=29 

BCA Green 

Mark 

 

Singapore Env assessment 

 

New and existing residential, non-residential, 

interiors, infrastructure, district projects, parks 

www.bca.gov.sg/GreenMark/green_mark_ buiIdings,html 
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Green Star SA 

 

South 

Africa 

Env assessment 

 

Env and socio-

economic assessment 

New offices, retail pilot 

 

New and existing Commercial, tourism and 

residential 

 

www.gbcsa.org.za/greenstar/ratingtools.php 

 

www.lidera.info/?p=MenuContPage&MenuId=15.&ContId

=29 

 

BREEAM-ES 

 

Spain Env assessment 

 

Residential and commercial, communities, existing 

offices - all under development 

www.breeam.org/index.jsp 

 

Ecoeffect Sweden Env profile New building www.ecoeffect.se 

UK 

BREEAM 

UK Env assessment 
 

New offices, retail, HE, education, industrial, 

healthcare, fire stations, multi-residential, 

bespoke, prisons, courts, data centres, 

communities, existing offices, healthcare and 

residential 
 

www.breeam.org/index.jsp 

 

Code for 

Sustainable 

Homes 

UK Env assessment Residential www.communities.gov.uk/planningandbuilding/ 

buildingregulations/legislation/codesustainable/ 

 

SpEAR 
 

UK Env and socio-

economic assessment  

Env assessment 
 

New buildings 
 

www.arup.com/Services/Sustainability_ Consulting.aspx 

 

CEEQUAL 
 

UK Env assessment 
 

New civil engineering 

projects 

www.ceequaLco.uk 

 

BFF UK Lifestyle indicator Personal carbon footprint http://old.bestfootforward.com/tools/ 

Envirowise 

Indicator 

UK Assessment tool 
 

Businesses 
 

www.envirowise.gov.uk/uk/Our- Services/TooIs/ 

Envirowise-lndicator.249257.ht ml 

 

LEED US US Env assessment New construction, commercial interiors, core 

and shell, schools, retail, healthcare, 

neighbourhood, residential 

www.usgbc.org/DisplayPage. aspx?CMSPageID=222 

 

Green Globes US Env assessment New construction, existing commercial 

buildings 
 

www.greenglobes.com/ 
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NAHB 
 

US Env assessment/ 

standard 

New homes 
 

www.nahbgreen.org/Guidelines/ansistandard. aspx 

PLACE3S   US Planning tool 
 

New development www.energy.ca.gov/places/ 

SCALDS US Planning tool 
 

New development 
 

www.fhwa.dot.gov/scalds/scaIds.html 

 

BREEAM  
 

Europe Env Assessment  

 
 

Offices, retail and 

industrial, new development 
 

www.breeam.org/index.jsp  

 

SPARTACUS 

 

Europe Planning tool New development http://virtua!.vtt.fi/virtual/proj6/yki4/spartacus.htm 
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2.5 ADAPTIVE REUSE, OBSOLESCENCE AND THE ARP MODEL 

Building adaptive reuse has a major role to play in the sustainable development of 

communities, limiting potential demolition and reconstruction wastes (DEH, 

2004). It also provides the benefits of conserving green space, improving the 

micro-climate air quality and maintaining existing habitats, ecosystems and water 

quality (Giles, 2005). Siddiqi (2006) proposes that new construction approaches 

are needed to move from LEED certification to architectural reuse since 

architectural reuse provides the opportunity to recycle and manage the 

deconstruction process in a more responsible manner than LEED allows. Adaptive 

reuse as an effective strategy is essential for improving the sustainability of 

existing buildings and this trend is gaining recognition throughout the world.  

Nevertheless, adaptive reuse is perceived by some as expensive and requiring 

substantial and costly refurbishment (Bullen, 2007), Gorse and Highfield (2009), 

however, assert that only 50 to 80 per cent of the costs of new construction are 

incurred during adaptive reuse of existing buildings, resulting in considerable 

financial benefits to developers. Siddiqi (2006) confirms that higher initial costs 

for reuse are likely due to the mechanical and electrical engineering systems 

embedded in the structures. One additional factor to consider with adaptive reuse 

is the challenge of blending current sustainability standards with out-dated 

features of old buildings. Despite some concerns about adaptive reuse, it is still 

considered by most as a superior alternative to new construction in terms of 

sustainability (e.g. Douglas, 2006; Bullen, 2007; UNEP, 2007; Langston, 2008). 

Adaptive reuse is commonly linked to building preservation (Luther, 1988). 

Building refurbishment is also associated with adaptive reuse, where there is a 

need to refurbish/renovate a building when its life cycle ends in order that its 

maximum earning potential can continue to be achieved (Gardner, 1993). Heritage 

development consists of building renovation or adaptive reuse and its success is 

determined in terms of factors such as building type, architectural and marketing 

approach, financing and the regulatory environment, public policy 

recommendations and effective citizen involvement (Shipley et al., 2006). Browne 
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(2006) considers that adaptively reusing a landmark building bolsters economic 

urban revitalisation and that public private partnerships are a necessary element 

to the economic success of large-scale adaptive reuse ventures.  

Ward (2012:p.251) explains that “successful adaptive reuse means more than just 

recycling of a building – by improving its value, use and performance, it is 

effectively being up-cycled…and therefore acts as a catalyst for urban 

regeneration”. Furthermore, social sustainability is encouraged through adaptive 

reuse and contributes to the development (and retention) of traditional skills and 

knowledge at the local level, as careful repair and reconstruction are required in 

conserving heritage buildings.  

Buildings are major assets and form a critical part of facility management 

operations. Although buildings are long lasting, they require continual 

maintenance and restoration. Eventually, buildings can become inappropriate for 

their original purpose due to obsolescence or can become redundant due to 

changes in the demands for their service. When this happens, change in regards to 

the building is likely: either demolition to make way for new construction or some 

form of refurbishment or reuse (Langston & Lauge-Kristensen, 2002). 

Buildings, like other assets, can become obsolete over time. Buildings both 

deteriorate and become obsolete as they age. A building’s service life, which may 

be interpreted as its structural adequacy is effectively reduced by obsolescence, 

resulting in a useful life somewhat shorter than its expected physical life. 

Obsolescence is defined as being obsolete, antiquated, old fashioned, outmoded or 

out of date (Building Research Board, 1993; Pinder & Wilkinson, 2000). Burton 

(1933) identifies obsolescence as a factor that is not considered as normal physical 

wear and tear while Jacobs (1941) states that the under improvement or over 

improvement of residential buildings affects the value of land and therefore causes 

obsolescence. Bryson (1933) also agrees that obsolescence causes the gradual 

devaluation of buildings while Dixon et al. (1999) demonstrate that obsolescence 

is one of the factors that affect property assets and value depreciation. 



30 

 

Aikivouri (1996) states that obsolescence is an important basis for refurbishment, 

noting that the identification and improvement of factors causing early 

obsolescence will help maximise the structure’s use. Douglas (2002) shows that 

obsolescence pertains to the degree of the building’s usefulness which varies over 

time based on its condition. Lemer (1996) indicates that obsolescence is brought 

about by the change in demands and technologies. For Nutt et al. (1976), 

obsolescence has evolved historically in three ways: originally viewed as a process 

of physical deterioration, then as an economic phenomenon and, thirdly, emphasis 

has shifted toward behaviour interpretation. 

Obsolescence may be described as constituting one or more of the attributes 

discussed by different authors in Table 2-3. For example, Allehaux & Tessier 

(2002) identify functional obsolescence as a major parameter that affects the 

technical installations and influences the value of an office building. Mansfield 

(2000) suggests that functional, configuration, technological, economic, 

environmental, locational, regulatory and aesthetic factors are categories of 

obsolescence that affect a building’s structure. Baum (1994) also defines aesthetic, 

functional, legal and social aspects as different forms of building obsolescence.  

  



31 

 

TABLE 2-4 TYPES OF OBSOLESCENCE (BASED ON UNDERPINNING LITERATURE) 

Types of 
obsolescence 

Research studies 

Physical Aikivuori (1996); Rojas (2002) 
Design Berg (1991) 
Structural Tiesdell et al. (1996) 
Economic Mansfield (2000); Aikivuori (1996); Kalligeros (2003); Salway in Dunse 

and Jones (2005); Building Research Board (1993); Williams (1996); 
Canary (2002); Downs (1995); Weber (2002); Rojas (2002); Tiesdell et al. 
(1996) 

Financial Tiesdell et al. (1996) 
Locational Mansfield (2000); Bryson (1997); Aikivuori (1996); Williams (1996); 

Downs (1995); Tiesdell et al. (1996) 
Site Downs (1995) 
Functional Allehaux and Tessier (2002); Mansfield (2000); Bottom et al. (1999); 

Baum (1994); Aikivuori (1996); Chaplin (2003); Kalligeros (2003); Salway 
in Dunse and Jones (2005); Building Research Board (1993); Smith 
(2006); Downs (1995); Weber (2002); Rojas (2002); Tiesdell et al. (1996) 

Configuration  Mansfield (2000) 
Technological Mansfield (2000); Aikivuori (1996); Downs (1995) 
Technical Kalligeros (2003) 
Environmental  Mansfield (2000); Aikivuori (1996); Salway in Dunse and Jones (2005); 

Williams (1996) 
Social Bottom et al. (1999); Baum (1994); Aikivuori (1996); Building Research 

Board (1993) 
Aesthetic  Mansfield (2000); Bottom et al. (1999); Baum (1994) 
Aesthetic and 
visual 

Aikivuori (1996); Salway in Dunse and Jones (2005) 

Image Chaplin (2003); Tiesdell et al. (1996) 
Legal Baum (1994); Aikivuori (1996); Tiesdell et al. (1996) 
Legislation Salway in Dunse and Jones (2005) 
Regulatory Mansfield (2000); Kalligeros (2003); Downs (1995) 
Temporary Klaasen (1989) 
Circumstantial Klaasen (1989) 

 

Chaplin (2003) identifies that the major threats to heritage properties and sites are 

functional obsolescence and image obsolescence. However, Klaasen (1989) argues 

that obsolescence is not necessarily the result of age and he proposes two new 

type of obsolescence: temporal and circumstantial, which cover issues such as 

property predicaments like foreclosures, rent control, preservation easements and 

stalled projects. 

Until now experience and intuition have often been the only guides to making 

decisions about adaptive reuse (Gorse & Highfield, 2009). However, using the ARP 

model (Langston et al., 2008) existing buildings can now be ranked on their 



32 

 

adaptive reuse potential at any point in time. The ARP model predicts useful life as 

a function of (discounted) physical life and obsolescence and allows for the 

calculation of the adaptive reuse potential of a building’s life cycle at any time so 

that the right timing for intervention can be applied.  

The model has generic application to all countries and all building typologies. It 

requires an estimate of the expected physical life of the building and the current 

age of the building, both reported in years. The useful (effective) life of a building 

or other asset in the past has been particularly difficult to forecast because of 

premature obsolescence (Seeley, 1983). Based on Seeley’s (1983) work, the seven 

obsolescence categories used in the ARP model are physical, economic, functional, 

technological, social, legal and political.  

Attempts to assess building obsolescence based on these attributes were initially 

developed by Langston and Shen (2007), who illustrated the application of 

surrogate estimation techniques to help quantify each obsolescence category. This 

model has been shown to reasonably simulate reality based on a large number of 

case studies (Langston, 2008) and the surrogates for each obsolescence category 

have been demonstrated to be both measureable and practical. There is still 

opportunity for improving this approach in terms of adjusting category scales and 

weighting, especially to better cater for different building typologies and, at the 

time of writing this thesis, this work is still ongoing. 

The seven categories of obsolescence from Seeley (1983) are expanded in 

Langston’s ARP Model (2008) as the underpinning framework for a design 

evaluation framework: 

 Physical obsolescence can be measured by an examination of 

maintenance policy and performance. Useful life is effectively reduced if 

building elements are not properly maintained. A scale is developed 

such that buildings with a high maintenance budget receive a 0% 

reduction, while buildings with a low maintenance budget receive a 20% 

reduction. Interim scores are also possible, with normal maintenance 

intensity receiving a 10% reduction. 
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 Economic obsolescence can be measured by the location of a building in 

terms of its proximity to a city centre, central business district or other 

primary market or business hub. Useful life is effectively reduced if a 

building is located in a relatively low-density demographic. A scale is 

developed such that buildings sited in an area of high population 

density receive a 0% reduction, while buildings sited in an area of low 

population density receive a 20% reduction. Interim scores are also 

possible, with average population density receiving a 10% reduction. 

 Functional obsolescence can be measured by determining the extent of 

flexibility embedded in a building’s design. Useful life is effectively 

reduced if building layouts are inflexible to change. A scale is developed 

such that buildings with a low churn cost receive a 0% reduction, while 

buildings with a high churn cost receive a 20% reduction. Interim 

scores are also possible, with typical churn costs receiving a 10% 

reduction. 

 Technological obsolescence can be measured by evaluating the 

building’s use of operational energy. Useful life is effectively reduced if a 

building is reliant on high levels of energy in order to provide occupant 

comfort. A scale is developed such that buildings with low energy 

demand receive a 0% reduction, while buildings with intense energy 

demand receive a 20% reduction. Interim scores are also possible, with 

conventional operating energy performance receiving a 10% reduction. 

 Social obsolescence can be measured by examining the relationship 

between building function and the marketplace. Useful life is effectively 

reduced if building feasibility is based on external income or if the 

service for which the building is intended is in decline. A scale is 

developed such that buildings with fully owned and occupied space or 

with an increasing market presence receive a 0% reduction, while 

buildings with fully rented space or with a decreasing market presence 

receive a 20% reduction. Interim scores are also possible with balanced 
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rent and ownership or steady market presence receiving a 10% 

reduction. 

 Legal obsolescence can be measured by studying the quality of the 

original design. The rationale for this is that higher quality leads to 

higher compliance levels against future statutory requirements. Useful 

life is effectively reduced if buildings are designed and constructed to a 

low standard. A scale is developed such that buildings of high quality 

receive a 0% reduction, while buildings of low quality receive a 20% 

reduction. Interim scores are also possible, with average quality 

receiving a 10% reduction. 

 Political obsolescence is a less publicised concept and can be measured 

by the level of public or local community interest surrounding a project. 

Useful life is reduced if there is a high level of (restrictive) political 

interference expected. A scale is developed such that buildings with a 

low level of interest receive a 0% reduction, while buildings with a high 

level of interest receive a 20% reduction. Interim scores are also 

possible, with normal public and local community interest receiving a 

10% reduction. Where a project can receive a significant benefit from 

political interference, rather than a constraint, it is feasible to extend 

the assessment scores into the positive range (i.e. -20% to +20%). If the 

potential political interference is seen as an advantage, it may extend a 

building’s useful life and help offset other obsolescence considerations, 

which are all negative or neutral. Examples of a positive influence 

include government funding opportunities or enhanced tax concessions 

that can be accessed when pursuing an adaptive reuse strategy 

(Gardner, 1993). 

Environmental obsolescence is very relevant to today’s society with its increasing 

focus on sustainability. However, in this study environmental issues are subsumed 

within technological obsolescence considered as an energy intensity surrogate. As 
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the marketplace continues to become more sustainability–conscious, social, legal 

and political obsolescence will increasingly reflect an environmental agenda.  

In the ARP model, obsolescence is considered as a suitable concept to objectively 

reduce the expected physical life of a building to its expected useful life. A 

discounting philosophy is adopted, whereby the annual obsolescence rate across 

all criteria is the ‘discount rate’ that performs this transformation. An algorithm 

based on a standard decay (negative exponential) curve produces an index of 

reuse potential (known as the ARP score) and is expressed as a percentage.  

Existing buildings in an organisation’s portfolio or existing buildings across a city 

or territory can therefore be ranked according to the potential they offer for 

adaptive reuse at any point in time. The decay curve can be reset by strategic 

capital investment during a renewal process by the current owner, or a future 

developer, at key intervals during a building’s life cycle. 

ARP scores in excess of 50% have high adaptive reuse potential, scores between 20% 

and 50% have moderate potential, and scores below 20% have low value and 

represent approximately one-third of the area under the decay curve in each case.  

Potential means that there is a propensity for projects to realise economic, social 

and environmental benefits when adaptive reuse is implemented. ARP is 

conceptualised as rising from zero to its maximum score at the point of its useful 

life, and then falling back to zero as it approaches physical life. Where the current 

building age is close to and less than the useful life, the model identifies that 

planning activities should commence. 

The ARP model is summarised in Figure 2-1. Its application was first demonstrated 

for a real case study in Hong Kong in Langston and Shen (2007). It provides a 

conceptual framework for the assessment of adaptive reuse potential in existing 

buildings at a strategic management level. 

  



36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Langston (2008) 

The adaptive reuse model identifies and ranks adaptive reuse potential in existing 

buildings and therefore can be described as an intervention strategy to ensure that 

collective social value is optimised and future redundancy is planned(Langston, 

2008). The ARP model has been widely published and is considered robust as it 

has been tested in hindsight against 64 adaptive reuse projects globally (Langston, 

2008) and was recently validated by a new multi-criteria decision analysis tool 

called iconCUR (Langston & Smith, 2010; Langston 2010).  

2.6 ADAPTIVE REUSE AND DESIGN PRINCIPLES 

An array of design principles, strategies, approaches and solutions have evolved 

from proven existing design solutions (Skurka & Naar, 1976). Design ideas from 

Vitruvius’ canonical architecture criteria of “commodity, firmness and delight” 

(Pitt, 2008) up to Alex Gordon’s design for adaptability criteria which he coined 

FIGURE 2-1 ADAPTIVE REUSE POTENTIAL MODEL 
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the terms: “long life, loose fit, low energy” (Fulton & Johnson, 2004; Vale & Vale, 

n.d.; Gordon, 1974 cited in Remoy, 2011) were considered in the literature review. 

However, there is still a lack of consensus as to what design criteria would best 

maximise the adaptive reuse potential of future buildings. Multi-criteria 

assessment also has its challenges (Langston, 2013). 

The UNEP (2007) claims that the local climate, transport distances and the 

availability of materials and budget balanced against the known embodied energy 

content should be considered. Rabun & Kelso (2009) suggest that the structural 

character and service systems of an existing building must form as basis for 

creative solutions when adapting existing buildings, while Milne (2005) 

emphasises that the single most important factor in reducing the impact of 

embodied energy is to design long life, durable and adaptable buildings. Caroon 

(2010:p.262) also added that “durability and repairability are common to many 

historic buildings and their component parts”. Further, he states that “low 

maintenance materials are also a goal because they reduce added environmental 

impacts from cleaning requirements”.  

Siddiqi (2006) observes that the updating of existing buildings to meet current 

code requirements and ensuring structural integrity for the building’s intended 

use are major hurdles to adaptive reuse. Campbell (1996) considers physical 

aspects such as location, landmark and ceiling heights, and regulatory issues such 

as zoning, environmental issues and restrictive covenants affect speed and cost in 

the adaptive reuse process. Adaptive reuse strategies should also consider the 

organisational and managerial aspects alongside the technical and architectural 

matters in order to be able to implement successful building reuse projects (HMSO, 

1987). Gorse and Highfield (2009) affirm that to be suitable for refurbishment, 

buildings should be well built and structurally sound.  

For Zushi (2005), successful adaptive reuse projects require not only good design 

for the buildings but also careful planning that considers the surrounding 

environment. Browne (2006) also demonstrates that adaptive reuse of landmark 

buildings should be conducted so that factors such as economic success, friendly 
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public policies, courting public opinion and marketing, potential breadth of 

economic impact, multi-use programs, themed redevelopment, design continuity 

or common design elements that offer a lasting impression and draws a bigger 

market for their use are guaranteed.  

Heath (2001) confirms that planners have an important role to play in controlling 

the stock of new offices through good locational choice for a variety of land uses 

along with transportation and communication infrastructure. These should be 

adaptable and flexible to maximise their potential different uses and roles in the 

future, thereby mitigating potential obsolescence. Furthermore, he points out 

those flexible and positive planning policies can help to turn a perceived negative 

situation into an opportunity. 

For Fournier & Zimnicki (2004), sustainable design principles that encourage 

maximum reuse of the existing building components, restoration of passive aspects 

of the original design and preservation of the micro-climate created by the historic 

plantings and site usage should be included in the adaptive reuse of historic 

buildings. In this way, the adaptation will enhance the built environment while 

preserving the nation’s cultural endowment.  

Nakib (2010) argues that architecture must embrace adaptability and flexibility to 

create a symbiotic relationship between buildings and their users. Further, 

architecture calls forth a combination of many interrelated key factors such as 

social, professional, economic, spatial, functional, technical and structural as well 

as some aspects related to facade adaptability.  

Architectural adaptability cannot be achieved without suitable adaptation of 

technical building components and servicing, and technical installations are key 

factors in adapting buildings (Kronenburg, 2007). Habraken (1998) develops the 

open building concept as a design strategy which offers flexibility. Zeiler & Quanzel 

(2010) support that concept by using open building principles that allow flexible 

energy flow connections and exchanges of supply to heating, cooling, ventilation, 

lighting and power demand within a building and between buildings and the 

surrounding environment. 
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Osbourne (1985) identifies the factors involved in the creation of a building, such 

as materials and technical ability, functional requirements and performance 

requirements. However, Prowler (2008) emphasises that the economics of 

building have become as complex as its design since buildings are expensive to 

build and maintain and must constantly be adjusted to function effectively over 

their life cycle. Thus, the ‘Whole Building Design’ (Prowler, 2008) concept was 

developed to meet the demands of present and future high performance building 

projects. It consists of two components, integrated design approach and integrated 

team process, and draws upon the knowledge pool of all stakeholders across the 

life cycle of the project, from defining the need for a building, through planning, 

design, construction, building occupancy and operations.  

A positive aspect of the Whole Building Design process is that it deviates from the 

conventional planning and design process where the designers work in their 

respective specialties isolated from each other and allows for collaborative design 

evaluation among stakeholders and the design team for cost, quality-of-life, future 

flexibility, efficiency, overall environment impact, productivity and how the 

building occupants will be enlivened. The Whole Building Design concept evolved 

from ‘High Performance Buildings’ (CNYDDC, 1999), whose guidelines outline 

strategies and techniques for best practices for planning, designing, constructing 

and operating healthier and more energy-and resource-efficient facilities. High 

Performance Buildings also considers the city and design process as well as the 

technical aspect, which includes site design and planning, building energy use, 

indoor environment, material and product selection, water management, 

construction administration, commissioning, operations and maintenance. 

In regards to climate change adaptation by design, Shaw et al. (2007) provide 

guidelines on how to implement adaptation through design and development. 

They suggest learning lessons from vernacular architecture and design that suits 

local climates and reflects the customs and surrounding natural landscape of a 

community. Fealy (2006) illustrates that redeveloped historic sites in city areas 

showcase the benefits of proximity to the city and its services and the recognition 

of being a historical landmark. The advantages derived from lower construction 
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costs and utilising infrastructure that is already in place can outweigh those of 

construction and land costs of new projects being introduced into an existing 

urban fabric. He also relates how the established identity of both community place 

and individual buildings affect the progress and success of the city. 

Kincaid (2000) argues that buildings need to be adaptable since changes in uses 

for buildings affect their demand factors. Thus, aspects of adaptability should also 

consider factors such as redundancy, ambiguity, constraint, design and flexibility in 

order to incorporate the uncertain technologies of the future.  

According to Caroon (2010), operations and maintenance costs are responsible for 

60 to 85 per cent of total expenditure over a building’s lifetime. Therefore, he 

advocates the practice of regular maintenance and the incorporation of products 

that allow repair rather than replacement as the greenest and most important part 

of resource management. This practice reinforces holistic sustainability since 

building repairs offer an ongoing source of revenue and therefore direct more 

money to the local economy. 

A summary of the collected list of design criteria together with its underpinning 

literature is presented in Tables 4-1 to 4-7 in Chapter 4 of this thesis, and 

illustrates that there are currently no common design criteria for designing future 

building adaptive reuse. 

2.7 FUTURE DESIGN DIRECTIONS 

According to Kincaid (2000), important change in the use of buildings and 

infrastructure arises because of the development of certain technologies. 

Therefore, it is important to know how to meet these new needs in existing 

buildings and how new buildings are designed to allow sustainable adaptability to 

occur in the future. Fournier & Zimnicki (2005) support this and have developed 

specific guidelines to provide information and guidance for adaptive reuse of 

buildings consistent with the goals of historic preservation and sustainable design. 

The guidelines integrate concepts of sustainability into the adaptive reuse of 
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historical buildings in a way that will enhance the built environment while 

preserving a region’s cultural endowment. 

Snyder (2005) examines the potential of adaptive reuse projects in sustainable 

design and integrates ‘green design’ into structures that were previously at odds 

with natural processes. He also notes that adaptive reuse and sustainable design 

have a significant role in the future of architecture. According to Langston (2010), 

green adaptive reuse extends the lifespan of the building and reduces its carbon 

footprint while preserving its cultural heritage values. 

Additionally, Horvath (2010) argues that sustainable architecture will emerge as a 

new architectural style in the future and will focus on the expansion, flexibility and 

energy efficiency of buildings associated with its maintenance cost separately from 

ensuring good architectural and structural design. The use of biomimicry to 

influence building and materials design and innovations in building technology 

such as Building Information Modelling (BIM), the development of new materials 

and systems, advances in nanotechnologies and information management will 

drive the future for sustainable building construction and renovation. Moreover, 

the development of commercially viable zero energy office buildings is a key 

component of the effort to reduce GHG emissions (Tobias & Vavaroutsos, 2009). 

Another future direction in architecture is eco-physiological architecture, where 

intelligent homeostatic integrated architecture treats physiological design into 

building form, fabric and aesthetic. The process integrates building design with 

ecological features, which serve to enhance performance and sustainability 

through free cooling, filtration, oxygenation, carbon sequestration, whilst 

promoting biodiversity and considering a whole life cycle approach (Farrell, 2010). 

This is also supported by Gilder (2010), who suggests that with intelligent 

architecture, intelligent flexible design using smart technologies and contemporary 

materials could be the next wave in the future of architecture. Further, he 

emphasises that bio-inspired intelligent designs in the future will look into the 

psychological and physiological comfort of the users and focus on the development 
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of innovative skins for existing buildings for energy efficiency, thus leading to a low 

carbon footprint. 

Knaack & Klein (2009:p.142) reports that appropriate climate orientation is a 

necessity for future buildings and that in the future building facades will be more 

adaptable to changing environmental conditions. He notes that in the future, 

“architecture will increasingly depend on products such as sunshading systems 

and facade integrated heat exchangers, on which the architect has limited 

architectonical influence”. These ideas are also evident in the works of 

Koenigsberger et al. (1974), Drew and Fry (1976), Breheny (1992) and Yeang 

(2006), where architectural design is reconnected to climatic conditions. 

2.8 KNOWLEDGE GAPS 

The review of the literature in this chapter has demonstrated that there is a need 

to focus on the importance of sustainable retrofitting of existing buildings and 

understanding that building adaptive reuse is a vital strategy for climate change 

adaptation. Existing sustainability rating tools are most suitable for rating new 

construction and existing building operation and maintenance. The adaptive reuse 

potential of a building can be identified and ranked through Langston’s ARP model. 

However, two knowledge gaps remain based on the review of literature: 

 
 Firstly, this chapter has demonstrated that design principles are diverse 

and that some consensus is needed to come up with a holistic and 

unified set of design criteria for measuring the embedded adaptive 

reuse potential of future buildings.  

 
 Secondly, there is a need for an evaluation tool that will enable design 

for future building adaptive reuse from the outset.  

2.9 CONCLUDING REMARKS 

This chapter reviewed the literature concerning building sustainability, 

obsolescence and adaptive reuse in particular. It illustrated the different concepts, 

theories, successful undertakings, lessons learnt and the combination of potential 
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design principles applicable to future building adaptive reuse to support built 

environment sustainability. Architects and designers can create buildings with 

either low or zero carbon emissions and also use the concept of reduce, reuse and 

recycle in the practice of architecture.  

A reduction of material consumption and construction waste can be achieved 

through the adaptive reuse of existing buildings. Although some buildings are not 

suitable for retrofitting, the demolition of existing buildings should be carefully 

considered before this choice is made. Building adaptive reuse recognises the 

economic, socio-cultural and environmental value of the building stock and 

encourages the reuse rather than the waste of what is available. It is more than 

recycling building components, as the reuse occurs in place. The adaptive reuse of 

future buildings must be ensured to achieve sustainable built environments.  
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CHAPTER 3  

RESEARCH METHOD 

 

3.1 THE PURPOSE OF THIS CHAPTER 

Designing buildings with significant potential for adaptive reuse is a useful 

criterion for sustainability. By extension, planned adaptive reuse is an emerging 

and fundamental design consideration for all new projects in the context of climate 

change and emission reduction strategies. The reuse of obsolete buildings without 

extensive demolition or destruction provides a significant benefit in terms of the 

conservation of resources and the associated energy embedded in new material 

manufacture and assembly. It is important that the provision for future building 

adaptive reuse be taken into consideration in new-build schemes. There is a need 

for an evaluation tool that will help architects maximise the future adaptive reuse 

potential of their buildings at the time they are designed.  



45 

 

This research involves twelve successfully completed award-winning Australian 

adaptive reuse case studies that demonstrate the successful blending of modern 

technology and design with respect to their historic character. These case studies 

illustrate rich and diverse architectural solutions in terms of conserving and 

adapting existing buildings to sustainable new uses (NSW Department of Planning 

and RAIA, 2008). The investigation and assessment of these case studies will help 

in the development and understanding of the design process for the future 

adaptation of new buildings. 

This section describes the mixed-mode methods used in this research by relating 

the qualitative and quantitative approaches employed: case studies, expert 

interviews and practitioner survey. A discussion of the GPO Building in Melbourne 

as a pilot study is also highlighted as part of the research method. 

3.2 RESEARCH DESIGN 

Based on a review of the literature, it is clear that there is a lack of consensus on 

which design criteria lead to successful future adaptive reuse projects. The 

approach used in this research study is a sequential mixed mode research 

methodology (qualitative and quantitative). This is divided into three stages which 

are closely related to the three years of the project. The overall research logic is 

illustrated in Figure 3-1. 

The first stage uses a multiple case study approach and explores twelve completed 

Australian adaptive reuse projects to understand, with hindsight, what factors 

related to the project’s original design led to its successful adaptive reuse 

transformation. This step involves a detailed case study of each project, supported 

by interviews from key stakeholders who are experts in the field and have specific 

case study knowledge, including representatives from the architectural team, the 

heritage architect consultant, the structural engineer, the services engineer, the 

quantity surveyor, project directors and the project manager. 
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FIGURE 3-1 RESEARCH PLAN (METHODOLOGY) 

The first stage of this research (see Figure 3-2) involves the analysis of eleven 

award-winning Australian adaptive reuse conversions in New South Wales (NSW). 

These conversions were chosen by the architectural profession from over 20,000 

heritage-listed buildings in NSW because they represent excellence, different types 

of building use and how adaptation guidelines work in practice (NSW Department 

of Planning and RAIA, 2008). A pilot study of the GPO Melbourne project in Victoria 

was used as a twelfth case study. 

The case studies represent quite different building typologies and each case study 

has different latent characteristics, thus the list of design criteria that lead to 

successful outcomes is expected to be reasonably diverse. The identified factors 

are collated into groups representing physical, economic, functional, technological, 

social, legal and political obsolescence and the assembly of these factors forms the 

base criteria to be used and scored in the adaptSTAR model. For the purpose of 

this research there is no benefit, other than for model calibration, to investigate 
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unsuccessful examples of adaptive reuse, as the goal is to discover what factors 

lead to favourable outcomes rather than unfavourable ones, so only successful 

reuse conversions have been examined. 

 

FIGURE 3-2 STAGE 1 OF THE RESEARCH METHODOLOGY 

Stage 1 is a qualitative approach that adopts a multiple case design to allow the 

researcher to fully understand the adaptive reuse of buildings by using several 

independent case studies. Creswell (1998) suggests that a qualitative approach is 

most suitable for this exploratory research, encompassing theory-building and 

enabling the researcher to build a complex, holistic picture, analyse the words, 

report detailed views of informants, and conduct the study in a natural setting. Yin 

(2009) points out that the use of evidence from multiple cases is essential to the 

robustness of the overall research study. Stake (1995) and Yin (1994) further state 

that case study research is a qualitative methodology that allows for the inclusion 

of quantitative evidence. 
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The case study method has also proved successful in researching a variety of issues 

in terms of adaptive reuse with a large number of authors in this crowded field 

(HSMO, 1987; Park, 1998;  Ball, 1999; Scadden & Mitchell, 2001; Henehan & 

Woodson, 2004; Johnson, 2004; Velthuis & Spennermann, 2004; DEH, 2004; 

Snyder, 2005; Giles, 2005; Cantell, 2005; Rothrock, 2005; Siddiqi, 2006; Browne, 

2006; Langston & Shen, 2007; Langston, 2008;  NSW Department of Planning 

&RAIA, 2008; Bullen & Love, 2009a; Wang & Zeng, 2010; Langston 2010a). 

Therefore, the case method is confirmed as an appropriate research strategy for 

this thesis. It is a suitable strategy for this research because it allows the 

exploration of the following elements/aspects/areas:  

1. The concept of future building adaptive reuse is still relatively new and 

needs further development;  

2. The experiences and expertise of the professionals involved in the 

project are important;  

3. The study of issues, events and situations are in natural settings;  

4. There is no involvement of experimental control or manipulations of 

variables since the research adopts an exploratory study that is 

retrospective in nature; and  

5. There is little or no prior knowledge about what the design principles 

needed for a design evaluation tool are, and how the adaptive reuse 

potential of future/new buildings will be measured.  

Tellis (1997) states that a case study is potentially a triangulated research strategy 

since it allows various methods and/or multiple sources for the collection of 

empirical material. These methods include interviews, direct and/or participant 

observations and the analysis of artefacts, documents and archival records.  

The second stage takes this list of design criteria and assigns weights to them (see 

Figure 3-3). This is achieved using an online questionnaire to selected 

practitioners of the Australian architectural profession, asking them to rate the 
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importance of the factors based on using a five-point Likert scale). It is unlikely 

that all factors are of equal importance, but it may be that each obsolescence 

category is approximately equal weight. This was a key assumption in the ARP 

model and the calculation of ARP scores (Langston, 2008). Based on the results of 

the surveys, the factors with low importance were discarded. These judgements 

are independent of the twelve case studies examined in this research and so the 

approach is not merely self-serving. 

 

FIGURE 3-3 STAGE 2 OF THE RESEARCH METHODOLOGY 

The third stage evaluates the performance of the derived model in a number of 

ways (see Figure 3-4). The relationship between adaptSTAR and the ARP model is 

tested in this stage to determine if the respective scores from both models are 

correlated. The relative weights for design criteria determine if the seven 

obsolescence categories are indeed equally weighted, as assumed in ARP. Points 

are used to define a user-friendly star rating scheme similar to the Green Star 

system currently used by the Green Building Council of Australia. Each of the 
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twelve case studies is then assessed using adaptSTAR to determine their 

performance, and the ARP model to determine their potential for reuse at the time 

of their redevelopment. 

 

FIGURE 3-4 STAGE 3 OF THE RESEARCH METHODOLOGY 

Based on the expert interviews and reflections with the benefit of hindsight, 

theoretical improvements to each of the twelve case studies are identified. These 

are assessed to determine alternate performance and potential scores. Two 

underlying hypotheses are developed from this work: 

H1:  There is a positive relationship between the ARP model and the new 

adaptSTAR model:  the more successful the adaptive reuse project, the 

higher the adaptSTARscore. 

H2: The use of the adaptSTAR tool during the original facility design 

processes leads to higher ARP scores when the facility is obsolete. 
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Only if both of these hypotheses are supported will the adaptSTAR tool be 

validated and of practical merit. By comparing the change in ARP score with the 

change in adaptSTAR score, the use of adaptSTARas a strategy to realise more 

successful adaptive reuse outcomes can be undertaken with confidence. The 

innovative mix of methodologies, comprising case study analysis, expert interview 

and practitioner survey, enables the triangulation of results. 

The adaptSTAR scores of each of the twelve case studies at the time they were 

designed are computed and alternative decisions based on unrealised 

opportunities for enhanced adaptive reuse potential are explored to see whether 

higher adaptSTAR scores may have been achieved. 

3.3 SUBJECT, PARTICIPANTS, POPULATION AND SAMPLE 

Within the case study approach, participants in the projects are a rich source for 

data collection. In the first stage, participants are selected from the key 

stakeholders who were involved in twelve successfully completed Australian 

adaptive reuse projects, eleven of which were located in NSW, and one in Victoria. 

The participants in the Stage 1 of the research were professional consultants 

responsible for key design decisions and have all been involved in successful 

adaptive reuse projects. These are experts in the field and include representatives 

from the architectural team, the heritage architect consultant, the structural 

engineer, the services engineer, the quantity surveyor, project directors and the 

project manager.  

 
As this is a retrospective study, it required participants who were willing to 

discuss their past projects. The research study was explained both in telephone 

calls and in written form before the interviews commenced. Each participant was 

provided with a formal letter informing them of their selection and participation in 

the interview. The letter explained that they were assured of confidentiality and 

anonymity and they were given the right to withdraw from the project without 

prejudice at any time. Once each selected participant agreed to be part of the 

research, a face-to-face meeting in their office at an agreed time took place and the 
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research purpose and process was explained to them in person prior to the start of 

the meeting. 

 
The selected participants for Stage 2 of the research were active members of the 

Australian Institute of Architects (AIA) and were involved in undertaking heritage 

conservation, adaptive reuse and green building projects. A purposeful sampling 

approach was used in determining the survey participants. The sample size was 93 

practising architects. These architects were chosen based on their knowledge and 

expertise, range of projects undertaken (medium to large scale mixed use 

development and not limited to residential units), length of professional practice 

(not less than 10 years) and project turnover per year. The assistance of the 

Professional Development Manager of the AIA offices especially in Queensland 

were considered valuable in the identification of the survey list of participants. In 

this second stage, the selected participants were asked to weight and rank the 

identified list of factors through an online survey. 

3.4 UNIT OF ANALYSIS AND RESEARCH VARIABLES 

The unit of analysis is the main entity of a study: the ‘what’ or ‘whom’ that is being 

analysed. Miles & Huberman (1984) believe that the importance of the unit of 

analysis lies in its identification of where the case starts and where it finishes. The 

unit of analysis can be individual(s), event, entity, decisions, programs, 

implementation process or organisational change (Yin, 1994). Yin (1994) further 

suggests that the unit of analysis should be the focus of the study to avoid the 

collection of unnecessary data.  

 
The unit of analyses in this study are the key professionals involved in twelve 

successful adaptive reuse case studies in NSW and Melbourne and selected 

architects (priori determined sample), who are active members of AIA and are 

closely involved in heritage conservation, adaptive reuse and green building 

projects across Australia. The independent variable in this study is the ARP score 

as the predictor of the overall performance of the future building adaptive reuse 
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project, while the dependent variable is the adaptSTAR score of the future 

designed building. 

3.5 RESEARCH INSTRUMENT AND DATA COLLECTION PROCEDURES 

The research study involved three stages, each of which used a mixed-mode 

approach (qualitative and quantitative). These can be described as: 

 Stage 1 (the identification of the list of factors);  

 Stage 2 (the rating and weighting of the list of factors through an online 

survey); 

 Stage 3 (testing of the model using two hypotheses that will be used to 

validate the research work by triangulation). 

In the Stage 1 research study, open-ended semi-structured in-depth interviews are 

the primary mode of the data collection. Yin (1994) emphasises that value of open-

ended questions is due to its flexibility and ability to adapt from person to person, 

whilst maintaining a focus on the issues being studied. A semi-structured open-

ended interview questionnaire guide is prepared to minimise bias and encourage 

respondents to reflect and expound on their experiences. The literature on design 

and adaptation principles is used to focus the interview and ensure that the issues 

of interest are being discussed, ensuring that it does not elicit a biased response by 

providing too much information. The interviews ranged in duration from 30 

minutes to 2 hours. This length was guided by the case study protocol with the 

guide interview questions.  

The main instrument in this research is the interview protocol guide with 

corresponding questions related to the themes of the research. The interview 

protocol functions as a guide to steer the conversation to the issues pertinent to 

the investigation. An open-ended interview style was chosen because it was more 

important to allow the conversations to flow freely to allow the participants to tell 

their stories.  



54 

 

The interview protocol is divided into three parts. Part 1 consists of questions 

relating to the background and history of the project before the adaptive reuse was 

undertaken. Part 2 poses questions that relate to the design and technical 

considerations of the project, while Part 3 questions are centred on the design 

process as a whole and what other strategies or design interventions could have 

been provided to improve building performance. The semi-structured interview 

questions, with a list of the relevant themes addressed, are:     

1. History of the project:   

 A brief background of the project from its original and existing use to its 

newly adaptive use or building function;  

 Major decisions and/or events that led to its reuse;  

 Major considerations before undertaking the project; and  

 Any latent conditions. 

2. Design and technical aspects:  

 Impediments encountered during the design process, how modern and 

green design features (if any) were incorporated or blended to the 

existing facilities;  

 Structural and utility challenges; and  

 Legal and building code considerations. 

3. Design process:  

 Design principles and criteria applied or implemented;  

 Design consultations conducted with stakeholders;  

 Adaptive reuse strategies identified or applied; and  

 Critical factors that affected the success of adaptive reuse projects. 
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The in-depth interviews were recorded and transcribed and supported with 

secondary empirical material. These included observations, archival data and 

other documentation (e.g. drawings, plans, reports, press articles and websites). 

Patton (2002) indicates that gathering data from multiple sources demonstrates 

the extent of congruity and consistency between key informants’ evaluations and 

permits triangulation over given facts. The collected data in Stage 1 and their 

interpretations were scrutinised, synthesised and a generalisation was constructed 

through the use of the NVivo software (see Appendix C for the sample NVivo 

application to the experts’ interview). 

NVivo (QSR, 2008) is qualitative research software that helps manage, shape and 

make sense of a researcher’s data collection. With NVivo, the analysis includes data 

classification, reduction, data display, theme identification and drawing of 

meaningful conclusions. Through the use of the case study protocol as a guide and 

the creation of nodes in NVivo, the Stage 1 case study analysis was organised and 

presented in two steps:  

1. The construction of each case study profile: individual and in-depth case 

profiles are created based on comprehensive documentation, such as 

published literature, approved building plans and maps, architect’s 

conceptual schemes, news clippings, articles, and public reports, that 

have been published about the twelve case studies. 

2. Addressing the research objective: the key design criteria identified 

based on the in-depth expert interviews of the selected professionals 

involved in the case studies’ design and construction implementation 

are pattern coded. This also includes the coding of key design criteria 

informed by the experts’ interview results and relevant underpinning 

literature. 

With regards to sample saturation, theoretical saturation is reached when themes 

and sub-themes related to data analysis begin to repeat themselves such as when 

the researchers observe that no new themes are emerging from the data (Strauss & 

Corbin, 1998). In the Stage 1 research study there were fifteen key experts 
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interviewed and the interviews lasted a total of almost 30 hours. They were 

supplemented by the review of data from other sources such as websites, 

newspaper articles, company documents, master plans, architectural drawings and 

email correspondence. The issue of possible bias is low in this case since 

triangulation of gathered data from different sources were found consistent and 

through the use of NVivo software, their interpretations were also scrutinized, 

synthesized and generalized. 

To identify the themes and sub-themes from the interview results, pattern coding 

was used. Kaplan (1964) emphasises that the bedrock of inquiry is the researcher’s 

quest for repeatable regularities. Pattern codes are explanatory or inferential 

which identify an emergent theme, configuration or explanation. Pattern coding is 

a way of grouping summaries into smaller sets, themes or constructs. Miles & 

Huberman (1994) assert that pattern coding for multiple case studies lays the 

groundwork for cross-case analysis by surfacing common themes and directional 

processes. They further state that pattern codes usually concentrate around four 

often interrelated summarisers: themes, causes or explanations, relationships 

among people and more theoretical constructs.  

Based on the underpinning literature and the interview guide, the analysis is done 

in an organised manner per case. The data is sorted by themes (into seven 

categories) and sub-themes (the corresponding design criteria). The interviews 

are conducted at the offices of the key experts and digitally recorded and 

transcribed. The interviewees’ details are coded to allow anonymity, although all of 

them are made aware that it might be possible to identify them from the content of 

their response. As the transcriptions are coded, relationships are set and then 

fitted into categories and sub-categories, according to the list of design criteria. As 

each theme and pattern are matched with each design criterion, similarities and 

differences in key words and phrases are identified, concepts on how and why the 

respondents perceived and identified certain design criteria are analysed, as well 

as the number of respondents who agreed to a certain theme or design criterion 

are noted. The outcome of Stage 1 is the identified list of design criteria needed for 

the implementation of successful adaptive reuse. 



57 

 

In Stage 2, the list of design criteria is rated and weighted by creating an online 

survey using Survey Monkey. In the survey, a five-point Likert scale determined the 

level of importance of each design criteria listed on the online questionnaire (see 

Appendix D). Survey Monkey is a web-based commercial product that allows 

researchers to create their own surveys using custom templates (Creswell, 2009). 

It can generate results and report them back as descriptive statistics or as graphed 

information whilst results can be downloaded into a spreadsheet or database for 

further analysis. After this process, the weighted list of design criteria is 

constructed using Microsoft Excel: a simple and easy tool for managing data and 

producing weighted scores. The statistical analysis of the data then shows the level 

of confidence in the weights and their robustness. 

3.6 ETHICAL CONSIDERATIONS 

In every research undertaking, the rights and well-being of the research subjects 

must be acknowledged and looked after. In any research involving human subjects, 

the preparation of an informed consent form is an essential requirement in 

procuring ethical clearance. According to the guidelines of the Bond University 

Human Rights and Ethics Committee (BUHREC), an informed consent includes the 

title of the research study; a full identification of the researcher's identity; a brief 

description of the research study; an assurance that participation is voluntary and 

that the respondent has the right to withdraw at any time without penalty; an 

assurance of confidentiality; an outline of the benefits and risks associated with 

participation in the study; and the contact details of the BUHREC Officer in case the 

participants have any complaints or comments regarding the study and how it was 

conducted. 

The ethical clearance permission was sought from BUHREC prior to the 

commencement of the data collection for both stages of the research study. In both 

stages, letters are prepared and sent to the key stakeholders or selected survey 

respondents. The letters together with the informed consent are read by the 

respondents before acceptance of their consent to participate in the interview and 
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survey. The participants are required to sign the consent before the one-on-one in-

depth interview takes place in the participant’s office (for details see Appendix A). 

3.7 SETTING AND ENVIRONMENT 

The case studies selected were heritage buildings because the researcher believes 

that the most sustainable building is the one that already exists. Furthermore, 

heritage buildings were able to adapt to climate change and the changing demands 

of time. An initial testing of the research plan is conducted using the GPO Building 

in Melbourne. This involves an in-depth interview with architect Peter Williams of 

Williams Boag Architects, a follow-up building site survey and interview with the 

project manager and the thorough investigation of archival documents, 

photographs, illustrations and blueprints. A series of initial findings based on the 

pilot study are described in Section 4.2 in the next chapter.  

 

Although, Australia has been using the Burra Charter for building conservation 

projects, the adaptation guidelines set by the Heritage Council of NSW (NSW 

Department of Planning and RAIA, 2008) was the main factor in determining the 

suitability of the case studies selected in this thesis. The Heritage Council of NSW 

has endorsed the policies in the adaptation guidelines as best practice for the 

conservation and adaptation of heritage items of either local or State significance, 

and uses the guidelines when assessing development applications for adaptation 

projects. Local councils should use the guidelines for the same purpose. The seven 

principles for the adaptation of historic buildings and sites to new uses are: 

1. Understand the significance of the place: understanding what is 

important about a place is the first stage of any project. The analysis of 

the heritage values and the fabric should result in a clear statement of 

heritage significance, and identify significant fabric. 

2. Find a use which is appropriate to the heritage significance of the place: 

retain the existing use when it is integral to the heritage significance. A 

new use should be compatible with heritage significance and involve 

minimal changes to significant fabric, layout and setting. 
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3. Determine a level of change which is appropriate to the significance of the 

place: minimise impact on significant fabric, significant interiors, 

interior planning (circulation patterns and use of rooms) and 

decorative schemes and finishes. 

4. Provide for the change to be reversed and for the place’s future 

conservation: adaptation and development should not prevent the 

future conservation of a heritage item. New additions and adjacent or 

related new construction should be undertaken in such a way that, if 

they are removed in the future, the essential form and integrity of the 

historic place is unimpaired. Non-reversible changes to a heritage place 

will only be considered when there is no alternative way of retaining 

the place as a viable asset. Existing fabric, use, associations and 

meanings should be recorded and archived before changes are made, 

according to Heritage Council of NSW guidelines. 

5. Conserve the relationship between the settings and preserve significant 

views to and from the heritage place: where the relationship between 

the heritage item and its setting contributes to its significance, this 

relationship should be preserved. Views that have been identified as 

contributing to the significance of the place should also be retained. 

6. Provide for the long-term management and viability of the heritage place: 

secure ongoing funds to maintain the heritage place in the future as 

part of the project. The benefits from the project will then offset the 

change of use. Link conservation works and proposed new works 

together by conditions of approval, a heritage agreement, or other 

appropriate mechanism, so that the conservation works are integral to 

the project. Prevent fragmentation of the management of the heritage 

place in large-scale adaptations. Where there is a fragmentation of 

ownership through lease or sale, a legally binding overarching 

management framework should be put in place (such as a heritage 
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agreement). This will ensure that the heritage values of the place are 

appropriately managed. 

7. Reveal and interpret the heritage significance of the place as an integral 

and meaningful part of the adaptation project: interpretation 

communicates the history and previous uses of a building to its 

occupants and visitors and helps to explain how and why the adaptive 

reuse changes have been made. Retaining historic signs, the layout of 

internal spaces and the physical evidence of past uses contributes to 

greater understanding of the significance of the place. 

Table 3-1 presents the attributes of the eleven case studies, highlighting the 

solutions and strategies used to address the adaptation principles, making them 

successful award-winning projects. This also confirms the suitability of the case 

studies, since it is evident that they were heritage buildings with different 

typologies and have undergone different types of conversions or adaptive reuses.  
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TABLE 3-1 THE SELECTED ADAPTIVE REUSE CASE STUDIES IN NSW, AUSTRALIA 

Project 
name and 
location 

Former use 
and new 

use 

Application of the adaptation principles 

1. Units at 
Egan Street, 
Newtown 

Industrial to 
residential 
building 

Local significance of the building was understood. 
Industrial character was retained. 
External and internal features were respected and conserved. 
New works do not prevent alternative future use. 
Streetscape quality of the building was noted and conserved. 
Building now put to new sustainable uses. 
Building’s significance and past use was celebrated in the 
architectural design solution. 

2. Babworth 
House, 
Darling 
Point 

Grand city 
house to 
apartments 

Conservation plan identified significance and translated it into 
policy. 
Residential use retained and garden was conserved; new houses on 
the grounds retained original use. 
Garden features and views from house to harbour were retained. 
Apartment layouts maintained original relationship between 
significant rooms. 
New configuration does not prevent future reconversion. 
House views of garden areas and harbour were retained. 
Community title instead of strata title was used. 
Significant fabric was conserved and restored. 

3. Tocal 
Visitor 
Centre, 
Tocal 

Rural 
agricultural 
building to 
function 
centre 

Conservation management plan informed the site masterplan. 
Other farm buildings were retained and the new use provides 
facilities to support the visitor and tourism function of the 
homestead complex.  
The barn form and character and significant interior fabric were 
conserved and materials have been recycled or sourced locally. 
New use does not prevent future reconversion to barn. 
New works did not affect the settings or views. 
Provides viable use for the building and supports the overall 
complex. 
Significant elements and fabric have been conserved. 

4. Toxteth 
Church and 
Hall, Glebe 

Local 
church and 
hall to 
residential 
building 

Thorough significance analysis of the fabric was completed. 
New use doesn’t preclude future function. 
Significant fabric was conserved and led the design solution; interior 
features were conserved and used as a new design feature. 
New work can be removed easily without requiring reconstruction. 
Relationship between the building and the street was conserved. 
New use secures the building’s use in an ongoing way. 
Significant features and architectural elements provided inspiration 
for the new design. 

5. Bushells 
Building, 
The Rocks 

Inner-city 
industrial 
site to office 
building 

Conservation management plan identified the building’s significance 
and guided the work. 
New use as offices has retained the building’s spatial qualities and 
remnant artefacts. 
Significant features and artefacts including interior features were 
conserved. 
The partition system and services can be removed. 
Landmark signage has been retained. 
New use and its overall management system provide for holistic 
building management. 
Significant building fabric has been conserved and artefacts, 
including signage, retain the building’s historic character. 



62 

 

6. Sydney 
Harbour 
Federation 
Trust 
Offices, 
Georges 
Heights 

Defence 
buildings to 
office 
buildings 

A conservation management plan (CMP) for the precinct identified 
the building’s significance and developed policies to guide 
adaptation. 
New uses for administration purposes entail minimal impact on 
spaces. 
The original fabric has been retained wherever possible. 
Reversibility has been incorporated in different degrees according 
to heritage significance. 
The relationship between the original building groupings, access 
roads and the surrounding open space has been carefully 
maintained, with restrained new landscaping. 
The Trust structure allows for overall site and tenant management. 
Tenant fit-outs are approved by the Trust to achieve compliance 
with the CMP guidelines 
Conservation work has revealed the original volumes and character 
of the Army hospital buildings 

7. Sully’s 
Emporium, 
Broken Hill 

Commercial 
building to 
art gallery 

Thorough significance assessment and fabric analysis was 
completed. 
Some commercial use was retained; the gallery use retains some 
commercial functions and provides public access. 
Significant fabric was carefully conserved; interior features that 
survived were retained. 
New works have been simply undertaken, minimising their impact 
on the building fabric. 
The streetscape character and veranda were conserved.  
The gallery use provides ongoing viability for the building. 
The light touch of the conservation works and architectural 
intervention has let the building speak for itself. 

8. The Mint, 
Macquarie 
St., Sydney 

Coining 
factory to 
Historic 
Trust head 
office and 
library 

Conservation management plan guided the design process. 
New use continues a 200-year history of the site’s use as public 
offices. 
Thorough site analysis completed before detailed design and 
documentation which enabled the conservation and integration of 
significant fabric; energy-efficient ‘tempered air’ ventilation system 
minimised changes to the interior environment. 
Majority of new work sits separately from the heritage fabric, 
allowing future change or reversibility with minimal impact. 
Scale and form of the new buildings has enhanced the nature and 
use of the central courtyard of the site. 
Overall design concept separated public and cultural activity areas 
from head office and business areas, allowing these operations to 
run independently and concurrently, thus increasing options for use 
and long-term viability. 
New use provided the conservation of historic buildings and fabric, 
and public access and site interpretation through displays, signage 
and public activities. 

9. Forum 
Health and 
Wellness 
Centre, 
Newcastle 

Railway 
workshop 
to health 
and 
wellness 
centre 

Conservation management plan informed the site masterplan. 
Health centre use demands were compatible with the former 
workshops’ use. 
Main building features were conserved in the adaptation. 
Industrial building is now part of a major regeneration area that has 
been converted to mixed and residential uses. The new use is an 
insertion into the building and can be removed later if required. 
Building’s character and role within the revived precinct retains it 
as an important urban feature. 
New use provides for the future viability of the building in a single 
ownership. 
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10. George 
Patterson 
House, 
Sydney 

Warehouse 
building to 
hotel 
complex 
building 

A study was done prior to and after the fire to establish the heritage 
significance of the building. 
Key fire-damaged spaces were left to reveal the story of the site: 
existing spaces and their finishes have been retained and the 
eastern end of the original showroom wing has been retained as an 
open space, complete with its fire-damaged finishes. This space and 
the basement below are now signature spaces for the identity of the 
place.  
All repair and stabilisation work to the remaining fabric was done 
using traditional materials and techniques; some reconstructed 
elements were carried out using modern materials and significant 
sections of the fire-damaged interiors were conserved, including 
finishes. 
Existing structure and elements were left in place, with new 
elements and services fitted around them. 
The adaptive reuse and redevelopment has created one of the most 
popular gathering places in Sydney. 
The site has a mix of viable new uses. 
The finished project interprets the significance of the place and its 
unique history and identity. 

11. Prince 
Henry, 
Little Bay 

Governmen
t health 
facility to 
mixed-use 
develop-
ment 

Conservation management plan informed the site masterplan. 
Health care facilities and community uses were retained; museum 
and chapel uses continued; public access to the site and its beaches 
was retained; wards and nurses’ accommodation were converted to 
residences. 
The Flowers Ward 1 was conserved as a representative building 
from the site’s period of greatest heritage significance. 
Heritage significance was set and linked to masterplan. The highly 
significant geological site has been conserved. 
Setting has been recognised as integral to the site’s heritage 
significance and views were conserved. 
The Reserve Trust and community management schemes provide 
overarching management frameworks.  
Heritage significance drove urban design and design solutions for 
the site and the location of buildings and new uses. An 
interpretation plan was developed for the site and integrated into 
the masterplan. Each element/project includes interpretive 
measures. 

Source: NSW Department of Planning& RAIA, (2008). New uses for heritage places: Guidelines for the 
adaptation of historic buildings and sites. 

 

3.8 CRITERIA FOR EVALUATING RESEARCH 

Leedy & Ormrod (2013:p.103) suggest that, when considering the validity of 

research, the basis should be on whether the “conclusions are valid and meaningful 

only to the extent that they are warranted based on the data collected and have 

applicability beyond the specific research situation itself”. They state that there are 

nine general criteria used to evaluate a qualitative research study, namely: 
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purpose; explicitness of assumptions and biases; rigour; open-mindedness; 

completeness; coherence; persuasiveness; consensus; and usefulness.  

For Guba and Lincoln (1985) the four criteria through which validity can be 

assessed are credibility, transferability, dependability and conformability. These 

are mainly associated with qualitative research and these terms collectively 

evaluate the trustworthiness of the research. King & Horrocks (2010) note that 

there are universally recognised criteria in assessing quantitative research but 

there are no similar agreements for qualitative research. However, Yin (1994) 

shows that the criteria used to evaluate quantitative research are equally 

applicable to evaluating qualitative research, although Denzin& Lincoln (1994) 

suggest using a different set of criteria, with credibility, transferability, 

dependability and conformability, to replace the usual criteria of internal and 

external validity, reliability and objectivity. 

Aside from the four criteria mentioned (internal and external validity, reliability 

and objectivity), Leedy & Ormrod’s (2013) suggestion for validating mixed-

methods research by drawing upon Cresswell & Plano Clark’s list of potential 

threats to validity in mixed-methods research is noted. This list addresses the 

following questions:  

 Are the samples for the quantitative and qualitative aspects of the study 

the same or sufficiently similar to justify comparisons between the 

quantitative and qualitative data? 

 Are the quantitative and qualitative data equally relevant to the same or 

related topics and research questions? 

 Are the quantitative and qualitative data weighted equally in drawing 

conclusions? If not what is the rationale for giving priority to one type 

of data over the other? 

 Can specific statements or artefacts from the qualitative element of the 

study be used to support or illustrate some of the quantitative results? 
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 Can apparent discrepancies between the quantitative and qualitative 

data be reasonably resolved? 

This list of questions was considered and incorporated into the discussion of the 

four validity criteria in the following section. 

3.8.1 CREDIBILITY (INTERNAL VALIDITY) 

Maxwell (1992) relates credibility to the factual accuracy of the documentation of 

the research as well as the degree to which a theoretical explanation developed 

from the research findings fits the data. To demonstrate this study’s validity, 

triangulation of both qualitative and quantitative data gathered is conducted. 

Triangulation is a qualitative process that tests the consistency of findings 

garnered through different methods and sources of data, including field notes, 

artefacts and transcripts (Calabrese, 2006). Calabrese (2006) further states that 

triangulation is possible where multiple sources of data are collected that converge 

to support the research objectives.  

The researcher also triangulates data by engaging in repeated site observations in 

the field and conducting in-depth interviews before looking for common themes 

that appear in the data garnered from both methods. A detailed profile of each case 

study is completed and feedback is obtained from the key experts through email 

correspondence in every stage of the research as well as pattern coding and 

matching into key themes and sub-themes. The patterns are also matched and 

compared to the existing literature reviews on design principles. Likewise, the 

researcher listens to the participants with an empathetic ear while taking notes in 

order not to bias the conversations.  

3.8.2 TRANSFERABILITY (EXTERNAL VALIDITY) 

Transferability is the counterpart to the notion of external validity (or 

generalisability) used in quantitative studies. In qualitative research transferability 

determines whether or not the case(s) described can be transferred to other 

settings (and not the whole population as in the notion of external validity in 
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quantitative research). Yin (1994) suggests that a multiple case design based on 

replication logic is a means of increasing the generalisability of a case study. Guba 

& Lincoln (1985) propose that providing rich detailed descriptions of cases, 

participants and study settings help inform the reader about transferability. The 

transferability of this research is not an issue since the study is conducted in two 

Australian states, New South Wales and Victoria, thus the same procedures could 

be used in other states of Australia and to other cities in developed countries that 

support low-carbon environments. 

3.8.3 CONFORMABILITY AND DEPENDABILITY (RELIABILITY) 

Conformability and dependability correspond to the reliability of research. Miles & 

Huberman (1994) point out that the goal of reliability is to reduce errors and 

biases in a study, thus it is about ensuring that the process of the research is 

consistent and reasonably stable over time and across researchers and methods. In 

measuring reliability, the researcher must provide evidence that the instrument 

used produces consistent results over time and that the various methods used to 

test reliability are identified. A further indication of the reliability of the study is its 

ability to be replicated and produce similar results (Hefner, 2004; Walonick, 2005 

cited in Calabrese, 2006). A detailed description of the procedures and results of 

the study is provided in order to meet the criteria for both credibility and 

dependability. The study’s reliability is further enhanced through the consistency 

of interview questions asked to all key experts and the trial run of the online 

survey questionnaires to selected PhD colleagues. A rich and detailed description 

of the methodology is prepared and extensive documentation of records and data 

stemming from the case study for an audit trail is maintained. 

An audit trail can be used to accomplish dependability and conformability 

simultaneously (Guba & Lincoln, 1985). Additionally, the use of a case study 

protocol and the development of a case study database, such as suggested by Yin 

(1994; 2009), to address reliability problems, is used in this study. 
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3.9 CONCLUDING REMARKS 

This chapter discussed the methodological approach used in this research study, 

which consists of three stages and comprises a mixed-mode research methodology 

(i.e. both qualitative and quantitative). Stage 1 is qualitative and involves multiple 

case studies where in-depth interviews of key experts are conducted in addition to 

building site surveys and a thorough investigation of archival documents, 

photographs and architectural drawings. The outcome of Stage 1 is a list of 

potential design criteria for successful adaptive reuse. The list of potential design 

criteria is then evaluated to determine the weighted importance of corresponding 

design elements, which is done in Stage 2 of the research study. Lastly, Stage 3 

comprises refinement and validation of the new adaptSTAR model via a 

comparison with post-design decision tools such as Langston’s ARP model. The 

results for both Stages 2 and 3 are discussed in detail in Chapters 5 and 6 

respectively. 

This chapter also included the procedures on data collection, case study protocol 

and the guide interview questionnaires. The use of statistical analysis and NVivo 8 

for quantitative and qualitative approaches was discussed. Highlights from the 

pilot study and the importance of ethics in research were also included. Finally, 

this chapter considered the evaluation of the research in terms of internal and 

external validity. The results of Stage 1 as well as, a featured discussion of the pilot 

study are discussed in detail in the next chapter. 
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CHAPTER 4  

LIST OF DESIGN CRITERIA 

 

4.1 THE PURPOSE OF THIS CHAPTER 

Chapter 3 outlined the research methodology for Stage 1 of this study while the pilot 

case study of the GPO building in Melbourne, Victoria is discussed in section 4.2 of this 

chapter. This chapter presents the results of the Stage 1 investigation involving the 

Melbourne GPO Building together with the eleven NSW case studies. The outcome of 

Stage 1 is the formation of an unweighted list of potential design criteria needed for the 

implementation of successful adaptive reuse. This chapter discusses the design criteria 

in detail, together with the initial development of the adaptSTAR model, showcasing the 

design elements grouped according to the seven obsolescence categories of the ARP 

model. A sample application of the model is then presented to demonstrate how the 

model can be applied. 
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4.2 THE PILOT STUDY 

Yin (2009) explains that completing a pilot case study helps refine the data 

collection plans with respect to both the content of the data and the procedures to 

be followed. Further, he states that a pilot is not a pre-test; it is more constructive 

and assists in developing relevant lines of questions or even provides conceptual 

clarification for the research design. Yin (2009) identifies three considerations for 

selecting a pilot case: convenience, access and geographic proximity. 

The GPO Building in Melbourne (see Figures 4-1 to 4-4) is the pilot study for this 

research. This study supports the first stage (year 1) of this research study, and is a 

trial run the data collection and research plan for the main study. This project is 

selected for reasons of convenience and access. It is also a landmark adaptive reuse 

project in Australia. The pilot study was completed in 2010 and its analysis was 

funded by a Bond University Vice Chancellor’s Research Grant. 

Melbourne’s GPO building is one of the most prominent and well-known adaptive 

reuse case studies in Australia and was awarded the RAIA National Award for 

Commercial Buildings and the Sir Osborn McCutcheon Commercial Architecture 

Award. Melbourne’s GPO was constructed on the corner of Bourke and Elizabeth 

Streets in 1859. Between 1859 and 1867, a much grander, two-level building was 

developed. After a few major renovations it was completed in 1919 with its new 

sorting hall. In 1992, Australia Post announced plans to sell the building and end 

the GPO’s major postal role in favour of decentralised mail centres.  

A shopping mall was proposed in 1993 but its permit later lapsed and, in 1997, 

there was a proposal to convert the site to a hotel which did not proceed. In early 

2001, plans for a retail centre were again announced but experienced a major 

setback when the building was almost gutted by fire in September of that year. 

Finally, the Melbourne’s GPO Building opened for trade as a retail centre in 

October 2004. As one of the CBD’s premier boutique shopping destinations, the 

GPO building houses over 50 stores across its three floors. The redevelopment of 

Melbourne’s GPO symbolizes a new era for the revitalisation of significant public 

spaces provides an outstanding architectural solutions for building use. A photo 
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collection of the redevelopment of the GPO, showcasing its inherent built fabric 

from 1867 and the intricacies of design solutions applied to it while it was 

undergoing adaptive reuse procedures, is shown in Figures 4-3 and 4-4. 

The pilot study aids the research by determining the nature of the case study 

protocol, improving the guide questions per theme, as well as providing the 

researcher with the opportunity to prepare for the data collection process. 

Additionally, some design criteria taken from literature reviews are confirmed 

based on the interview conducted with the key respondents of the pilot study. The 

results of the pilot study are incorporated into the remaining case studies.  

 

FIGURE 4-1 THE FACADE OF THE GPO BUILDING, MELBOURNE 

Source: Key expert’s photo collections 

When asked about the adaptive reuse of the GPO Building in Melbourne, the 

principal architect has valuable insights to share such as “listening to the building 

and understanding the linking process of the existing fabric” and not going “against 

the fundamental settings of the building”. What he meant is that the design process 
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in converting existing heritage buildings into another use is very important 

because you are not designing out of a blank sheet. The designer has to think of the 

building, understand the building’s problem and finding an opportunity for its 

transformation without losing the integrity of the original structure. Before the 

adaptive reuse project commenced, a Conservation Management Plan was 

prepared to guide the designer and other allied professionals to carefully respond 

to what is the existing needs before introducing some new works. Also, strict 

conservation control and consultations with Heritage Victoria are mandated. 

Some intervention challenges are shown in Figure 4-2, such as the inclusion of a 

sprinkler system by making use of the decorative rose mouldings of the ceiling of 

the arcades while transforming the arcade into a small café with ledges that 

complements the existing pilasters. Another example is the insertion of new stairs 

that are concealed from the public areas and the provision of the escalator while 

retaining the existing Victorian columns and exposing the beams which were not 

affected during the fire incident as exhibits. Existing staircases are retained and 

used as fire exits and most of the materials used as railings, shop windows or 

partitions are made of glass so that they do not interfere with the existing fabric. 

As can be seen in Figure 4-3, the iconic Melbourne GPO Building shows structural 

integrity where the façade, envelope, corridor and its original fabric are relatively 

sound and have stood the test of time. Most of the adaptive reuse transformations 

were done in the interior areas especially in the area where it was affected by fire 

as shown in Figure 4-4. 
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FIGURE 4-2 THE INTERIORS OF THE GPO BUILDING, MELBOURNE 
Source: Key expert’s photo collections 
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FIGURE 4-3 GPO BUILDING, MELBOURNE (1867-1900) 
Source: Key expert’s photo collections

 

FIGURE 4-4 GPO BUILDING, MELBOURNE (ADAPTIVE REUSE PROCESS) 
Source: Key expert’s photo collections 
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4.3 LIST OF DESIGN CRITERIA AND THE UNDERPINNING LITERATURE 

The list of design criteria with the underpinning literature includes the adaptation 

principles developed by the Heritage Council of NSW and on the initial findings from 

the pilot study’s in-depth interview with the Principal Architect and his design team. 

This list of design criteria are again supplemented through the conduct of the eleven 

case studies as discussed in section 4.5 of this chapter.  

The list of design criteria were classified into seven design principles as discussed per 

sub-sections. They are the design strategies that address the seven obsolescence 

categories which the design principles are derived from. This satisfy the research 

objective 1 of this thesis, which is to identify and investigate the critical design factors 

needed in a design evaluation tool by translating the ARP model (Langston, 2008) into a 

set of contemporary design strategies that maximise the opportunity for the optimal 

adaptive reuse of buildings in the future. 

4.3.1 LONG LIFE (PHYSICAL) 

The design criteria identified for the long life theme comprise structural integrity, 

material durability, workmanship, maintainability, design complexity, prevailing 

climate and foundation. The structural design of the building is an important factor 

to take into consideration when looking at future uses and loads. The durability of 

the building asset and the quality of craftsmanship of the structure and finishes 

also lead to building longevity. Low maintenance and design complexity are 

mentioned by authors in relation to building adaptation and changing climatic 

conditions, and the building’s foundations are essential in ensuring the physical 

stability of the buildings (see Table 4-1). 
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TABLE 4-1 LIST OF DESIGN CRITERIA (PHYSICAL CATEGORY) 

Category Criterion  Relevant Research Studies 

Long life 
(Physical) 

Structural integrity – structural 
design and ability of the 
building to cater for future uses 
and loads 

Grammenos& Russell (1997); Russell 
&Moffat (2001); Davison et al. (2006); 
Osbourne (1985); Douglas (2006); Siddiqi 
(2006); Horvath (2010); Gorse &Highfield 
(2009); Yudelson (2010); Wittkower (1988); 
Wilkinson et al. (2009); Pevsner (1975); 
Graham (2005); Bullen & Love (2011) 

Material durability – durability 
of the building asset 

Milne in UNEP (2007); Prowler (2008); 
Osbourne (1985); Douglas (2006); Vakjli-
Ardebili (2007); Grammenos& Russell 
(1997); Prowler (2008); Queensland 
Government (2000); Caroon (2010) 

Workmanship – quality of the 
craftsmanship of structure and 
finishes 

Osbourne (1985); Whimster (2008) 

Maintainability – building’s 
capability to conserve 
operational resources 

Prowler (2008); Vakili-Ardebili (2007); 
Osbourne (1985); Douglas (2006); Horvath 
(2010); Carter & Fortune (2008); City of New 
York Department of Design and Construction 
(1999); Nakib (2010); Caroon (2010) 

Design complexity – various 
geometries associated with the 
building’s design and 
innovation 

Grammenos& Russell (1997); Russell 
&Moffat (2001); Browne (2006) 

Prevailing climate - changing 
climatic conditions 

Wilson & Ward (2009) 

Foundation – differential 
settlement and substrata 
movement 

Milne in UNEP (2007); Osbourne (1985) 

 

4.3.2 LOCATION (ECONOMIC) 

In terms of the location theme, design criteria such as population density, market 

proximity, transport infrastructure, site access, planning constraint and plot sizes 

are considered. The density of the area is one factor that contributes to successful 

adaptive reuse, as Langston et al. (2008) propose. Campbell (1996) and Fealy 

(2006) also suggest that the distance to major cities or central business districts or 

primary marketplaces is a design criterion for sustaining adaptive reuse 

developments. 

Other factors that contribute to urban regeneration and adaptive reuse projects 

are transport and communal facilities, transport access and availability, proximity 
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to access roads and secure parking, exposure to good views, and privacy (see Table 

4-2). 

TABLE 4-2 LIST OF DESIGN CRITERIA (ECONOMIC CATEGORY) 

Category Criterion  Relevant Research Studies 

Location 
(Economic) 

Population density–geographic 
location within major city, CBD, 
etc. 

Langston et al. (2008); Carter & Fortune 
(2008) 

Market proximity - distance 
from major city, the CBD, etc. 

Campbell (1996); Fealy (2006); Prowler 
(2008); Wilkinson et al. (2009); Caroon 
(2010) 

Transport infrastructure - 
availability and access 

Prowler (2008); UNEP (2007); Heath (2001); 
Peiser& Schmitz (2007); Horvath (2010); 
Carter & Fortune (2008) 

Site access - proximity or link to 
access roads, parking and 
communal facilities, etc. 

Prowler (2008); UNEP (2007); Heath (2001); 
Wilkinson & James (2009); Peiser& Schmitz 
(2007); Horvath (2010); Carter & Fortune 
(2008) 

Exposure - views, privacy Campbell (1996); Fealy (2006); Browne 
(2006) 

Planning constraints - site 
selection, planning, 
neighbourhood and building 
design, etc. 

Langston et al. (2008); City of New York 
Department of Design and Construction 
(1999); Carter & Fortune (2008); Prowler 
(2008) 

Plot size - built area, spatial 
proportions, enclosure, etc. 

Campbell (1996); Heath (2001); Prowler 
(2008); Solomon (2008); Wilkinson et al. 
(2009) 

 

4.3.3 LOOSE FIT (FUNCTIONAL) 

The design criteria that promote a building’s function comprise flexibility, 

disassembly, spatial flow, convertibility, atria, structural grid and service ducts. 

Many of the authors interviewed confirm that flexibility is needed for a building to 

be adaptively reused; followed by the propensity for buildings to be deconstructed, 

demountable or divisible, exhibit open flow and modularity. Whimster (2008) 

identifies that 19th Century buildings commonly featured open areas, while 

structural grid and service ducts and corridors are factors that provide ease in the 

refurbishment and adaptation of buildings (see Table 4-3). 
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TABLE 4-3 LIST OF DESIGN CRITERIA (FUNCTIONAL CATEGORY) 

Category Criterion  Relevant Research Studies 

 Loose fit 
(Functional) 

Flexibility - space capability to 
change according to newly 
required needs, plug and play 
elements, etc. 

City of New York Department of Design and 
Construction (1999); Russell &Moffat (2001); 
Arge (2005); Graham (2005); Prowler 
(2008); Vakjli-Ardebili (2007); Douglas 
(2006); Horvath (2010); Langston et   al. 
(2008); Milne in UNEP (2007); Habraken 
(1998); Grammenos& Russell (1997); Carter 
& Fortune (2008); Wilkinson et al. (2009); 
Tobias &Vavatrous (2009); Nakib (2010); 
Zeiler&Quanjel (2010); Caroon (2010); 
Lehmann (2010); Remøy (2009) 

Disassembly - options for reuse, 
recycle, demountable systems, 
deconstruction, modularity, etc. 

City of New York Department of Design and 
Construction (1999); Russell &Moffat (2001); 
Graham (2005); Vakili-Ardebili (2007); 
Queensland Government (2000); Prowler 
(2008); Rabun& Kelso (2009); Tobias 
&Vavatrous (2009); Nakib (2010); Prowler 
(2008); Caroon (2010); Ness & Atkinson 
(2001) 

Spatial flow - mobility, open 
plan, fluid and continuous 

Davison et.al. (2006); Zeiler et al. (2010); 
Horvath (2010); Nakib (2010) 

Convertibility - divisibility, 
elasticity, multi-functionality 

Russell &Moffat (2001); Blakstad in Nakib 
(2010); Arge (2005); City of New York 
Department of Design and Construction 
(1999) 

Atria - open areas, interior 
gardens, etc. 

Whimster (2008) 

Structural grid - ideal and 
economical limit of span and 
fully interchangeable 

Grammenos& Russell (1997); Russell 
&Moffat (2001); Arge (2005); Rabun& Kelso 
(2009); Remøy (2009) 

Service ducts and corridors - 
vertical circulation, service 
elements, raised floors, etc. 

City of New York Department of Design and 
Construction (1999); Grammenos& Russell 
(1997); Davison et al. (2006); Russell 
&Moffat (2001); Prowler (2008); Rabun& 
Kelso (2009); Gilder (2010) 

 

4.3.4 LOW ENERGY (TECHNOLOGICAL) 

All sustainable design criteria essential to building technology are identified, such 

as orientation, glazing, insulation and shading, natural lighting, natural ventilation, 

building management systems and solar access(see Table 4-4). 
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TABLE 4-4 LIST OF DESIGN CRITERIA (TECHNOLOGICAL CATEGORY) 

Category Criterion  Relevant Research Studies 

Low energy 
(Techno-
logical) 

Orientation - micro-climate 
siting, prevailing winds, 
sunlight 

Prowler (2008); Douglas (2006); GBCA 
(2010); Park (1998); UNEP (2007); Dittmark 
(2008); Shaw et al. (2007); Carter & Fortune 
(2008); Knaack& Klein (2009); Appleby 
(2011) 

 Glazing - sunlight glare control, 
regulation of internal 
temperatures, etc. 

City of New York Department of Design and 
Construction (1999); Douglas (2006); GBCA 
(2010); Appleby (2011) 

 Insulation and shading - thermal 
mass, sunshades, automated 
blinds, etc. 

Osbourne (1985); Douglas (2006); UNEP 
(2007); Levine et al. (2007); Prowler (2008); 
GBCA (2010); Holborrow (2008); Knaack& 
Klein (2009); Carter & Fortune (2008); 
Wilkinson et al. (2009); Tobias &Vavatrous 
(2009); Lehmann (2010); Farrel (2010); 
Appleby (2011) 

 Natural lighting - inclusion for 
natural daylight, efficient 
lighting systems, et cetera 

Osbourne (1985); City of New York 
Department of Design and Construction 
(1999); Queensland Government (2000); 
Douglas (2006); GBCA (2010); Park (1998); 
Holborrow (2008); Shaw et al. (2007); 
Davison et al. (2006); Levine et al. (2007); 
Tobias &Vavatrous (2009); Caroon (2010); 
Appleby (2011) 

 Natural ventilation - optimise 
airflow, quality fresh air, 
increase ambient air intake, etc. 

City of New York Department of Design and 
Construction (1999); Queensland 
Government (2000); Ness & Atkinson (2001); 
Wilson & Ward (2009); Osbourne (1985); 
Douglas (2006); GBCA (2010); Park (1998); 
Prowler (2008); Holborrow (2008); Shaw et 
al. (2007); Tobias &Vavatrous (2009); 
Horvath (2010); Caroon (2010); Appleby 
(2011) 

 Building management systems  
- monitor and control building 
operations and performance 
systems 

Grammenos& Russell (1997); City of New 
York Department of Design and Construction 
(1999); Russell &Moffat (2001); Levine et al. 
(2007); Prowler (2008); Tobias &Vavatrous 
(2009); GBCA (2010); Langston and Shen 
(2007); Gilder (2010); Caroon (2010) 

 Solar access - measures for 
summer and winter sun 

City of New York Department of Design and 
Construction (1999); Wilson & Ward (2009); 
Douglas (2006); GBCA (2010); Park (1998); 
Dittmark (2008); Shaw et al. (2007); Appleby 
(2011) 
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4.3.5 SENSE OF PLACE (SOCIAL) 

Image/identity, aesthetics, landscape/townscape as well as history/authenticity, 

amenity, human scale and neighbourhood are the design criteria identified that 

support the sense of place or social aspects of buildings. Social attributes and 

values coupled with beauty, proportion and timelessness, original fabric and the 

visual coherence and organisation of the built environment enhances the socio-

cultural attributes of the building as a whole (see Table 4-5). 

TABLE 4-5 LIST OF DESIGN CRITERIA (SOCIAL CATEGORY) 

Category Criterion  Relevant Research Studies 

Sense of place 
(Social) 

 

Image/identity - social and 
cultural attributes, values, etc. 

NSW Department of Planning& RAIA (2008); 
Bond & Charlemagne (2009); DEH (2004); 
Curry (1995); Harmon et al. (2006); ICOMOS 
(1994); Jokilehto (1996); Marquis-Kyle & 
Walker (1994); UNESCO (2007 and 2009); 
Fournier &Zimnicki (2004); Orbasli (2008); 
Rodwell (2007); Wittkower (1988); Bond & 
Charlemagne (2009); Yung & Chan (2012) 

 Aesthetics - architectural 
beauty, good appearance, 
proportion, etc. 

ICOMOS (1994); Prowler (2008); Farrel 
(2010); GBCA (2010); Bond & Charlemagne 
(2009); Yung & Chan (2012); Carter & 
Fortune (2008) 

 Landscape/townscape - visual 
coherence and organisation of 
the built environment 

Davison et al. (2006); NSW Department of 
Planning& RAIA (2008); Fournier &Zimnicki 
(2004); Zushi (2005); Shaw et al. (2007) 

 History/authenticity - original 
fabric, timelessness, socio-
cultural traditions, practices, 
historic character or fabric, etc. 

Prowler (2008); NSW Department of 
Planning & RAIA (2008); Bond & 
Charlemagne (2009); DEH (2004); Curry 
(1995); Harmon et al. (2006); ICOMOS 
(1994); Jokilehto (1996); Marquis-Kyle & 
Walker (1994); UNESCO (2007 and 2009); 
Fournier &Zimnicki (2004); Orbasli (2008); 
Wilkinson et al. (2009); Bond & Charlemagne 
(2009); Yung & Chan (2012) 

 Amenity - provides comfort and 
convenience, facilities 

Browne (2006); Zushi (2005); Fealy (2006); 
Graham (2005); Peiser& Schmitz (2007); 
Prowler (2008) 

 Human scale - anthropometrics 
and fit to average human scale 

Campbell (1996); Grammenos& Russell 
(1997); Russell &Moffat (2001) 

 Neighbourhood - local and social 
communities 

HMSO (1987); DEH (2004); Browne (2006); 
Carter & Fortune (2008); Prowler (2008); 
Yung & Chan (2012) 



80 

 

4.3.6 QUALITY STANDARD (LEGAL) 

The design criteria identified under the quality standard theme are standard of 

finish, fire protection, indoor environmental quality, occupational health and 

safety, security, comfort, disability access, energy rating and acoustics. These 

criteria are based on the building codes, compliance and regulations stipulated by 

the governing body to ensure the building’s total performance (see Table 4-6).  

TABLE 4-6 LIST OF DESIGN CRITERIA (LEGAL CATEGORY) 

Category Criterion  Relevant Research Studies 

Quality 
standard 
(Legal) 

Standard of finish - provision 
for high-standard 
workmanship 

Holborrow (2008); Park (1998); Osbourne 
(1985); Whimster (2008) 

 Fire protection - provisions for 
fire safety 

City of New York Department of Design and 
Construction (1999); Queensland Government 
(2000); Davison et al. (2006); NSW 
Department of Planning& RAIA (2008); 
Douglas (2006); Solomon (2008); Horvath 
(2010) 

 Indoor environmental quality - 
provisions for non-hazardous 
materials, natural fabrics, etc. 

Prowler (2008); City of New York Department 
of Design and Construction (1999); GBCA 
(2010); Rabun& Kelso (2009); Tobias 
&Vavatrous (2009); Graham (2005); Caroon 
(2010) 

 Occupational health and safety 
- special needs of occupants, 
health and safety risks, 
building hazard and risk 
management plan 

Prowler (2008); NSW Department of Planning 
& RAIA (2008); Queensland Government 
(2000); City of New York Department of 
Design and Construction (1999); Douglas 
(2006); Levine et al. (2007); Carter & Fortune 
(2008); GBCA (2010); Horvath (2010); Caroon 
(2010) 

 Security - provision of direct 
and passive surveillance 
designs 

Prowler (2008); NSW Department of 
Planning& RAIA (2008); Osbourne (1985); 
Douglas (2006); Solomon (2008); Carter & 
Fortune (2008) 

 Comfort - hygiene and clean 
environment, et cetera 

Prowler (2008); Osbourne (1985); Gilder 
(2010); Levine et al. (2007) 

 Disability access - provision 
for disability easement, 
facilities, etc. 

Queensland Government (2000); NSW 
Department of Planning& RAIA (2008); 
Douglas (2006); Prowler (2008) 

 Energy rating - environmental 
performance measures 

NSW Department of Planning & RAIA (2008); 
Douglas (2006); Tobias &Vavatrous (2009); 
GBCA (2010); Yudelson (2010); Reed et al. 
(2009); Atkinson et al. (2009); Schultmann et 
al. (2009); Appleby (2011) 

 Acoustics - noise control, 
sound insulation, etc. 

Osbourne (1985); City of New York 
Department of Design and Construction 
(1999); Douglas (2006); Davison et al. (2006); 
Levine et al. (2007); ULI (2009); Wilkinson et 
al. (2009); Caroon (2010); Appleby (2011) 
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4.3.7 CONTEXT (POLITICAL) 

The design criteria that are included in the context theme (political category) are 

adjacent buildings, ecological footprint, conservation, community 

interest/participation, urban masterplan, zoning and ownership, and are often 

opportunities for designers in an adaptation process (see Table 4-7). 

TABLE 4-7 LIST OF DESIGN CRITERIA (POLITICAL CATEGORY) 

Category Criterion  Relevant Research Studies 

 Context 
(Political) 

Adjacent buildings - adjacent 
enclosures, vertical and visual 
obstacles 

Davison et al. (2006) 

Ecological footprint - 
appropriate measure of human 
carrying capacity 

Cantell (2005); Tobias &Vavatrous (2009); 
UNEP (2007); Langston & Shen (2007); Giles 
(2005); Gilder (2010); Balaras et al. (2004); 
Prowler (2008) 

Conservation - principles, 
guidelines, charters governing 
tangible and intangible heritage 
protection 

Curry (1995); Harmon et al. (2006); ICOMOS 
(1994); Jokilehto (1996); Marquis-Kyle & 
Walker (1994); UNESCO (2007 and 2009); 
Fournier &Zimnicki (2004); Prowler (2008); 
Yung & Chan (2012)  

Community 
interest/participation - 
stakeholder relationship and 
support 

Langston et al. (2008); HMSO (1987); 
Browne (2006); Peiser& Schmitz (2007); 
Prowler (2008) 

Urban masterplan - integrated 
skyline, urban landscape, built 
environment design and 
management/practice 

Wilson & Ward (2009); Douglas (2006); 
Heath (2001); Peiser& Schmitz (2007) 

Zoning - land uses and land 
patterns 

City of New York Department of Design and 
Construction (1999); Wilson & Ward (2009); 
Douglas (2006); Campbell (1996); Browne 
(2006); Peiser& Schmitz (2007); Wilkinson 
et al. (2009) 

Ownership - collaborative 
commitment, sense of 
community or ownership, etc. 

HMSO (1987); Whimster (2008); Peiser& 
Schmitz (2007) 

 

4.4 THE AWARD-WINNING AUSTRALIAN CASE STUDIES 

The adaptive reuse case studies in this research are real-life Australian projects 

and demonstrate the successful blending of modern technology and design with 

respect to the building’s historic character. They are award-winning projects as 

showcased in NSW Department of Planning & RAIA (2008), selected from over 

20,000 heritage-listed buildings in NSW because they represent different types of 
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use and illustrate how the adaptation guidelines work in practice. Information on 

the case studies are drawn from experts’ in-depth interviews, experts’ personal 

collections and other supporting literature reviews (e.g. Archer, 2002; NSW 

Department of Planning & RAIA, 2008; Australian Heritage Database, 2011). 

Further information on the case studies can be found in Appendix B. 

4.4.1 EGAN STREET APARTMENTS 

A small industrial warehouse was adapted to create three affordable 

contemporary apartments and a studio office space for a collective of architects, 

while still retaining its heritage significance of the place (see Figure 4-1). 

 

FIGURE 4-5 EGAN STREET APARTMENTS 
Source: NSW Department of Planning & RAIA (2008) 

Located in the O’Connell Town Estate Conservation Area, it is an example of a 

1920s light industrial development and makes a positive aesthetic contribution to 

the streetscape. The project won the 2006 NSW Royal Australian Institute of 
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Architects ESD/Energy Efficiency Award, the Multiple Housing Award, the 

President’s Award and the 2006 National Trust Adaptive Reuse Award. 

4.4.2 GRAND BABWORTH HOUSE 

The grand 93-room Sydney mansion Babworth House was adapted to five 

apartments and ten new houses were constructed within its grounds. The house 

and its garden setting are listed on the State Heritage Register. Designed in the 

Federation Arts and Crafts style, the house displays an eclectic mix of Classical 

Revival, Arts and Crafts and Art Nouveau styles. Magnificent oak-panelled walls, 

decorative plasterwork and an imposing timber stairway characterise the interior. 

The Babworth House adaptation was the recipient of the Woollahra Conservation 

Award in 2004 and was short-listed for the RAIA and National Trust 2004 awards. 

 

FIGURE 4-6 GRAND BABWORTH HOUSE 
Source: Key expert’s photo collections; NSW Department of Planning & RAIA (2008) 
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4.4.3 TOCAL VISITOR CENTRE 

The Tocal Visitor Centre was adapted from an early 20th-century hayshed within 

the State Heritage-listed Tocal Homestead precinct. It still maintains the 

appearance and feel of an Australian rural shed. The adaptation contains a multi-

purpose visitor centre for both Tocal Homestead and Tocal Agricultural College. It 

is capable of seating 100 guests, has a 60-seat theatrette, exhibition areas, and 

provides modern and comfortable amenities for visitors. The converted shed won 

the 2007 Ten Carat Award for Best Wedding Reception– Hunter Valley. 

 

FIGURE 4-7 TOCAL VISITOR CENTRE 
Source: Key expert’s photo collections; NSW Department of Planning & RAIA(2008) 

4.4.4 TOXTETH CHURCH AND HALL 

A former church and church hall were adapted as two residences. The principal 

elevations, roofs and overall forms of the buildings were retained and conserved. 

The church and hall are located in the Toxteth Estate conservation area. The 
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streetscape of predominantly Victorian houses has a mixed residential character, 

with single and two-storey terraces and some single dwellings. The conversion 

was a finalist for the Greenway Award in the 2007 RAIA NSW Chapter Awards. 

 

FIGURE 4-8 TOXTETH CHURCH AND HALL 
Source: Real Estate Website; NSW Department of Planning & RAIA(2008) 

4.4.5 BUSHELLS BUILDING 

This former factory building was adapted to modern offices in a way that 

preserves the structural clarity of the warehouse spaces, conserves and 

incorporates a number of significant artefacts, and provides a rewarding and 

unique work environment. The Bushells Building is a landmark within the historic 

Rocks area of Sydney and is listed on the State Heritage Register. The building is 

important because of its industrial character and its historical association with the 

Bushells Company, once synonymous with Australia’s cultural identity through 

prolific and successful marketing campaigns over the last century. 



86 

 

The project was awarded the Master Builders Association Excellence in 

Construction Merit Award for the Restoration or Renovation of an Historic 

Building and the UNESCO Award for conservation and adaptation in 2001 and was 

highly commended for both the Australian Property Institute Award for Best 

Development (heritage refurbishment) and the Property Council of Australia Rider 

Hunt Award for conservation and adaptation in 2002. 

 

FIGURE 4-9 BUSHELLS BUILDING 
Source: Key expert’s photo collections; NSW Department of Planning & RAIA (2008) 

4.4.6 DEFENCE BUILDINGS 

A group of former WWI hospital buildings was adapted by the Sydney Harbour 

Federation Trust as part of an overall plan for a headland park development 

extending from Rawson Oval to Middle Head. Three former hospital buildings were 

converted into a linked office space and headquarters for the Sydney Harbour 

Federation Trust. These buildings are on the Commonwealth Heritage List. They sit 
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on a prominent knoll on the ridgeline, with excellent views to the east across 

Sydney Harbour. Two of the buildings were part of a 1915 Army Auxiliary hospital 

and are considered unique. All three buildings had been converted to other uses by 

the Army. 

 

FIGURE 4-10 DEFENCE BUILDINGS 
Source: Key expert’s photo collections; NSW Department of Planning & RAIA(2008) 

4.4.7 SULLY’S EMPORIUM 

The Broken Hill Regional Art Gallery was adapted from a nearly ruined former 

mining hardware building in the main street of Broken Hill. The building now 

exhibits the extraordinary art of the Broken Hill region, including contemporary 

art and the local council collection, which dates from the council’s establishment in 

1886. Interpretative design was used to tell the history of the building and the 

story of the development of Sully’s Emporium as an important mining enterprise. 

It has become a unique visitor experience, enhancing Broken Hill’s appeal as a 
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tourist destination. Sully’s Emporium is located within the Argent Street 

Conservation Area and is on the State Heritage Register. This conversion won the 

Australian Property Institute Savills Heritage Award and the 

Corporate/Government category of the Energy Australia, National Trust of 

Australia (NSW) Heritage Conservation Award in the Built Heritage for projects 

over $500,000 category in 2005. 

 

FIGURE 4-11 SULLY'S EMPORIUM 
Source: Public Website; NSW Department of Planning & RAIA(2008) 

4.4.8 THE MINT COINING FACTORY 

The surviving structures of the sandstone Coining Factory buildings of the Royal 

Mint, Sydney (1855-1926) were adapted for use as the new head office of the 

Historic Houses Trust (HHT). There are two structures on the Mint site: the Mint 

offices on Macquarie Street (originally the south wing of Governor Macquarie’s 

General or ‘Rum’ Hospital, constructed between 1811 and 1816) and behind this, 
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the Coining Factory (constructed in 1854 for the Royal Mint). Located in the most 

important civic precinct of Sydney, these buildings have a remarkable history of 

use and adaptation over nearly 200 years. The Mint project received both the 

Royal Australian Institute of Architecture’s Sulman Award and the Greenway 

Award in 2004. At the time the judges commented that the whole ensemble is 

given cohesion through carefully modulated scale and proportion, juxtapositions of 

materials, light and shade, old and new, inside and out. A 19th Century walled 

factory has been transformed into a 21st Century campus. 

 

FIGURE 4-12 THE MINT COINING FACTORY 
Source: Key expert’s photo collections; NSW Department of Planning & RAIA(2008) 

4.4.9 FORUM WELLNESS CENTRE 

A historic railway workshop building was adapted for the Forum Health and 

Wellness Centre, owned by University of Newcastle Sport. The building known as 

Civic Railway Workshop Block A (the former Permanent Way Store or Perway 
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Building) is on the State Heritage Register. It is located between Workshop Place 

and Harbour Square at Harbourside in Newcastle. It appears as a combination of 

heritage railway and contemporary buildings within the Honeysuckle urban 

regeneration area’s contemporary streetscape. The project won the Babic 

Construction Heritage Award and the Andrews Neil People’s Choice Award in the 

2007 RAIA Lower Hunter Urban Design Awards. 

 

FIGURE 4-13 FORUM WELLNESS CENTRE 
Source: Public Website; NSW Department of Planning & RAIA(2008) 

4.4.10 GEORGE PATTERSON WAREHOUSE 

Two buildings that were substantially damaged by two simultaneous fires on 2 

January 1996 have been retained, conserved and adapted for a hospitality venue, 

including a boutique hotel, in the CBD. The building was adapted to accommodate 

a series of bars and function spaces accessible from George Street, a boutique hotel 

in the former warehouse section off Tank Stream Way, and a nightclub in the lower 
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ground and basement levels. The building was designed in the Queen Anne Revival 

style and built between 1892-1895 for Holdsworth MacPherson & Co. hardware 

merchants and ironmongers, as a conjoined showroom and warehouse with a 

water tower at the junction. To quote the Australian Heritage Database (2011), 

“this seven-storey building is a good example of a Victorian Free classical style 

design, containing some notable interiors of the period and is rare for the time in 

displaying Australian National symbols in three dimensional forms … the façade of 

brick and render is essentially in the Baroque manner with unusual attention to 

the side elevations which have arched bays and pilasters.”  It was the home of The 

Bulletin newspaper for thirty (30) years since 1931. At the time of its construction 

it was considered the grandest emporium of its period. The project won an Interior 

Architecture Award in the 2001 RAIA NSW Chapter Awards. 

 

FIGURE 4-14 GEORGE PATTERSON WAREHOUSE 
Source: Key expert’s photo collections; NSW Department of Planning & RAIA(2008) 
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4.4.11 PRINCE HENRY HOSPITAL 

The Prince Henry redevelopment project contributes to a sustainable future by 

providing a model for redevelopment of similar heritage and environmentally 

sensitive areas in Australia. The Prince Henry site had been used by Aborigines for 

thousands of years before becoming a hospital site for the quarantine of infectious 

diseases. The revitalisation of the site balances old and new developments while 

keeping 80 per cent of the site in public ownership. Over 90 per cent of the 

demolition materials were reused and these buildings comply with energy-

efficiency principles, while the whole redevelopment is based on environmentally 

sustainable design principles. ThePrince Henry redevelopment won the 

President’s Award from the Urban Development Institute of Australia in 2009, 

which was the highest accolade possible within the UDIA awards program both 

state-wide and nationally. 

 

FIGURE 4-15 PRINCE HENRY HOSPITAL 
Source: Key expert’s photo collections; NSW Department of Planning & RAIA(2008) 
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4.5 IN-DEPTH INTERVIEWS OF CASE STUDY EXPERTS 

The fifteen key stakeholders with expert case study knowledge, including the 

architectural team, project manager, structural engineer, services engineer, 

quantity surveyor and project director, are interviewed to solicit their views on 

key design criteria derived from an analysis of their projects and underpinning 

literature. A purposeful sampling approach is used since the experts selected are 

able to provide the most valuable information about the topic under investigation 

and are deemed to be most likely to help in determining the list of potential design 

criteria. Details of the experts are outlined in Table 4-8.  

TABLE 4-8 THE FIFTEEN (15) EXPERTS INVOLVED IN THE SELECTED CASE STUDIES 

Project Name and Location Key Experts Involved 
(n=15) 

Units at Egan Street, Newtown 1 principal architect  
Babworth House, Darling Point 1 principal architect 
Tocal Visitor Centre, Tocal 1 principal architect  
Toxteth Church and Hall, Glebe  (Expert was not available for interview) 
Bushells Building, The Rocks 1 principal architect  
Sydney Harbour Federation Trust 
Offices, Georges Heights 

1 principal architect 
2 project directors 

Sully’s Emporium, Broken Hill (Expert was not available for interview) 
The Mint, Macquarie St., Sydney 1 heritage architect consultant 
Forum Health and Wellness Centre, 
Newcastle 

1 structural engineer consultant 
1 quantity surveyor 

George Patterson House, Sydney 1 principal architect 
Prince Henry, Little Bay 1 project development manager 

1 project manager 
1 project architect 

GPO Building, Melbourne  
(pilot study) 

1 principal architect  

 

These experts aside from being commissioned to undertake various adaptive reuse 

projects are very much involved in large scale new development projects. Most of 

them started not as specialist but they have learnt through the demanding process 

of adaptively reusing heritage buildings.  They were sensitive to the existing 

building’s inherent characters and were able to deal with them without knowing 

that the interventions that they have made to these heritage buildings became the 

exemplar for the adaptation guidelines developed by the Heritage Council of NSW 
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(NSW Department of Planning & RAIA, 2008). Their experiences while undertaking 

the case study projects were discussed the subsequent sub-sections below.  

With help of the pilot study, the questionnaire and list of identified criteria are 

shown to be feasible. Thus, the identified list of design criteria that guided the in-

depth interview is presented in Tables 4-9 to 4-15, showing the number of 

respondents’ agreements to the different design criteria and how they were able to 

conceive the design criteria based on their experiences in undertaking the case 

study projects. 

The interviews are transcribed and then coded using NVivo (see sample coding in 

Appendix C). Based on the results from the in-depth experts’ interviews, a 

consensus of the experts’ opinions is obtained and the list of identified design 

criteria is confirmed. Although the purpose of the Stage 1 methodology was to 

gather the list of potential design criteria before they are weighted in Stage 2, it 

was worthwhile to examine how the experts are able to arrive at this confirmation 

based on their experience as it allows an understanding of the experts’ perception 

of the importance of each different design criterion. No criteria were eliminated 

during this process (i.e. all were considered relevant). 

4.5.1 LONG LIFE (PHYSICAL) 

As shown in Table 4-9, 53 per cent of the experts agree with the structural 

integrity and material durability design criteria while the workmanship and 

foundation design criteria received agreement from 46 per cent of the experts. 

Further, 33 per cent of them agree with the maintainability design criterion while 

the design complexity received 26 per cent of the experts’ agreements. The lowest 

design criterion in this category is the prevailing climate with 13 per cent of the 

experts’ agreements. This shows that the structural integrity, material durability, 

workmanship and foundation design criteria were considered most essential in 

designing buildings. Likewise, the material durability of a building is supported 

when high standard materials are utilised with quality craftsmanship.  
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TABLE 4-9 LONG LIFE DESIGN CRITERIA WITH EXPERTS' INTERVIEW RESULTS 

Category Criterion  Experts (n=15) 

Long life 
(Physical) 

Structural integrity – structural design of the building caters 
for future uses and loads 

8 

Material durability - durability of the building asset 8 
Workmanship - quality of craftsmanship of structure and 
finishes 

7 

Foundation - differential settlement and substrata 
movement 

7 

Maintainability - building’s capability to conserve 
operational resources 

5 

Design complexity - various geometries associated with the 
building’s design and innovation 

4 

Prevailing climate - changing climatic conditions 2 

 

Based on the experts’ interviews, their support for the physical category was 

evident in their adaptive reuse case study projects. In terms of the structural 

integrity criterion, Expert 8 points out that “old buildings were built solidly so 

you’ve got a robust architecture that I think that could be an inspiration for new 

buildings”. Expert 12 agrees, noting that in their project the “original fabric is 

relatively sound”. Expert 4 also states that in their project the “base structure 

storey was enough to carry load of the additional extra floors”, while Expert 14 

suggests that “providing extra building capacity for consideration of the future 

services of the building” is necessary. This is also confirmed by Expert 15, who 

argues that for a “structurally sound project, an extra capacity for columns and 

foundation for future proofing of buildings to increase future uses [is required]”.  

With regards to material durability, Expert 1 says, “it’s about the quality of 

materials used that will last. For example, the thing with this building is that the 

side walls were triple brick, built a hundred years ago and even if it’s lime and 

mortar they are in good condition”. Expert 15 stresses that development teams 

should “choose materials that last” while Expert 7 comments that in his experience 

with old buildings, the “materials had been there for a hundred years or more” and 

were still functioning and lasting. 

As for foundation considerations, Expert 1 reports that when designing buildings 

“it’s about minimising waste and maximising the longevity of the building. To me, 

building for longevity and building with quality is a big one, it is using sensible 
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materials and [ensuring] that the foundations work damn well”. Moreover, Expert 

12 adds that “ground stability” is another long life design consideration.  

While in terms of maintainability, two experts show their views on life cycle 

costing of buildings. Expert 9 comments that “builders/developers [place] more 

focus on the construction cost and not on the life cycle cost; more on the 

construction cost and not how a building has to operate in the future”. Expert 1 

agrees that in long life design consideration, the use of “sensible materials and 

getting back on the assessment of full life cycle costing as well as less maintenance” 

is a must.  

Even though, design complexity gained the lowest percentage of experts’ 

agreement, it is worth mentioning the experts’ insights on this design criterion in 

terms of the challenges they’ve encountered while undertaking their adaptive 

reuse project. Expert 1 needed to get a head height for a good floor space ratio and 

solved the problem by “floating the floor above to be able to get the slope we 

wanted, which is six millimetres higher, to give us our head height for the upper 

floor”. Expert 5 had to find a way to solve the problem of uneven floors and find a 

way to incorporate the redesigned building with other buildings, so installed glass 

floor bridges. He also illustrates that “with the new lobby, we wanted to make a 

statement so we got the lifts and this glass floor bridges going across to meet the 

old buildings… by putting a false floor we get [uneven floors] to be even”.  

4.5.2 LOCATION (ECONOMIC) 

The location design criteria have the lowest agreements from the fifteen experts 

(see Table 4-10). 26 per cent of the experts agreed with the planning constraint 

design criterion while 20 per cent of the experts agree with market proximity and 

transport infrastructure design criteria. 
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TABLE 4-10 LOCATION DESIGN CRITERIA WITH EXPERTS' INTERVIEW RESULTS 

Category Criterion  Experts (n=15) 

Location 
(Economic) 

Planning constraints - site selection, planning, 
neighbourhood and building design, etc. 

4 

Market proximity - distance to major city, the CBD, etc. 3 
Transport infrastructure - availability and access 3 
Population density–geographic location within major city, 
the CBD, etc. 

2 

Site access - proximity or link to access roads, parking and 
communal facilities, etc. 

2 

Exposure - views, privacy 2 
Plot size - built area, spatial proportions, enclosure, etc. 2 

 

Some experts encountered challenges with planning constraints. Expert 1 explains 

that they were “designing for a good floor space ratio so we could go above 

Council’s control” and Expert 2 states that they had to keep “the external integrity 

of the house as intact as possible”. 

In terms of market proximity and transport infrastructure, some of the case 

studies are located in the CBD or near the city centre and the experts agree that 

accessibility and proximity to traffic generators are factors that need to be 

considered when designing buildings. The design criteria on population density, 

site access, plot size and exposure garnered13 per cent of expert agreements.  

Although these criteria got low scores, the experts who agreed to its importance 

illustrates positive quotes, meaning their value is not that less significant to the 

other criteria but may be just less tangible compared to the other criteria. 

4.5.3 LOOSE FIT (FUNCTIONAL) 

In Table 4-11, the flexibility design criteria received 80per cent of experts’ 

agreement. Expert 1 mentions that “good design is something, as you say 

everything, and it designs for the future”, while Expert 8 comments that “old 

buildings have a loose fit” and Expert 9 asserts that it is “most important to design 

your buildings with maximum flexibility and to take advantage of the ability to 

convert the building into different uses”. 
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TABLE 4-11 LOOSE FIT DESIGN CRITERIA WITH EXPERTS' INTERVIEW RESULTS 

Category Criterion  Experts (n=15) 

Loose fit 
(Functional) 

 

Flexibility - space capability to change according to newly 
required needs, plug and play elements, etc. 

12 

Service ducts and corridors - vertical circulation, service 
elements, raised floors, etc. 

11 

Spatial flow - mobility, open plan, fluid and continuous 5 
Convertibility - divisibility, elasticity, multi-functionality 5 
Atria - open areas, interior gardens, etc. 5 
Structural grid - ideal and economical limit of span and fully 
interchangeable 

5 

Disassembly - options for reuse, recycle, demountable 
systems, modularity, etc. 

4 

 

Expert 5 emphasises that there is the “challenge of keeping the building as flexible 

as possible so not being designed at the moment for a particular tenant but in a 

way that it can be adapted for another tenant in the future without having to 

rework the whole building”. 

As for the service ducts and corridors design criterion which received 73 per cent 

of the experts’ agreement. Expert 2 remarks that in their experience “we do have 

to create some service ducts to be able to take to new bathroom and kitchen ... the 

ducts were placed in a discreet way out of the building”. Expert 5 relates that in 

their project they “have to be clever where to put services and sometimes you can 

get power under the floor”. Expert 8 notes that old buildings have ready-made 

duct spaces such as “fireplaces can be used for modern services and they even put 

the air-conditioning into the chimneys”. Expert 14 explains that the “opportunity 

to provide access to replace mechanical features, hydraulics, buildings extra 

capacity must be considered for future servicing and insulation”. 

33 per cent of the experts agree with the spatial flow, convertibility, atria and 

structural grid design criteria. With regards to spatial flow and convertibility, 

Expert 1 notes that “there’s always the challenge of such a tight space planning, 

you’ve got to minimise or completely exclude circulation space”. Expert 6 explains 

that in their project “walls were taken off to have an open plan”, and Expert 13 

affirms that in designing buildings it is good to provide an “open design” concept. 

Expert 15 observes that “column-free spaces are important”, while Expert 8 says 
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that “old buildings can be reused for all sorts of different purposes because they 

have that ability to accommodate many different uses because the spaces that they 

provide tend to be more generous in terms of their ceiling height, spaces that the 

rooms that they created, they tend to be in sensible size and sensible shape”. 

Regarding the structural grid design criterion, Expert 15 stated that “making 

adaptable, modular construction/grids for less wastage” matters. Expert 14 

remarks that “designing an area against a regular grid, the column and where you 

can remove the fabric without affecting the other structure” are other design 

considerations. Expert 1 share his project experience that “we divided the 

buildings along every second truss line of the building, since there was an existing 

grid that works very well when dividing the building into four apartments”. 

Moreover, most experts mention that atria are one of the common features of the 

buildings in their projects. This demonstrates that the atria design criterion was an 

important consideration. The experts shared their experiences of how they utilised 

this feature. Expert 1 explains that they have to create “a balance because the 

courtyard was the only external facade and they wanted to maximise that space”. 

The atrium in the building project of Expert 10 was damaged in a fire, so he 

describes how he utilised that feature when the “courtyard was restored with a 

glass roof over it”. Experts 4 and 6 note the importance of the atria to their 

projects, stating that in both buildings the atria were in central places: the “wings 

with courtyards link the buildings to form H-type buildings converted to small 

studio offices” and “the building was provided with a bar kitchen and lounge and 

courtyard, where people meet” respectively. Expert 8 also comments that “the 

courtyard was quite a symmetrical design - you have the central court in here, you 

have two identical wings and two identical wings there”.  

The design criterion with the lowest agreements was disassembly which received 

only 26 per cent of the experts’ agreements. The experts promote designing 

buildings for deconstruction because they are easier to disassemble and reuse the 

materials. Expert 1 notes that “the materials we’ve reused are the fundamental 

quality elements of the original building, while a fair bit of exposed steel, recycled 
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timbers and some really good iron bar flooring and structural timbers that we 

exposed” were used. Expert 2 says that they were “using the same materials and 

refurbishing the existing materials that were not damaged”, while Expert 8 

mentions that “they had a lot of timber available of very high quality which we 

don’t have today, so you really want to sort of reuse it”. 

4.5.4 LOW ENERGY (TECHNOLOGICAL) 

As shown in Table 4-12, the fifteen experts agreed with each of the design criteria 

in this category, although less so with the Building Management System (BMS), 

which only received agreement from 20 per cent of the experts. This shows that 

the environmental aspects in design are evident in heritage buildings but 

application of BMS is not historically relevant. 

TABLE 4-12 LOW ENERGY DESIGN CRITERIA WITH EXPERTS' INTERVIEW RESULTS 

Category Criterion  Experts (n=15) 

Low energy 
(Techno-
logical) 

 

Orientation – micro-climate siting, prevailing winds, sunlight 15 
Glazing - sunlight glare control and regulation of internal 
temperatures, etc. 

15 

Insulation and shading - thermal mass, sunshades, 
automated blinds, etc. 

15 

Natural lighting - inclusion for natural daylight, efficient 
lighting systems, etc. 

15 

Natural ventilation - optimise airflow, quality fresh air, 
increase ambient air intake, etc. 

15 

Solar access - measures for summer and winter sun  15 

Building management systems - monitor and control building 
operations and performance systems 

3 

 

Expert 1 agreed that this theme was about the “age-old practice of good siting, 

good orientation, good shading and good cross-ventilation, well-located thermal 

mass that admits winter sun and emits summer sun from the massive surface and 

also you need to consider the light and space of the building”. This is supported by 

Expert 3, who states “it involves designing buildings to maximise their 

orientation”. Expert 2 elaborates by adding that it is “where the sun is captured in 

the right way and the interior spaces are shielded from the hot west end sun and 
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they had good cross ventilation”. He also adds that their project “used all materials 

that were low embodied energy”. 

Additionally, Expert 8 illustrates that “the ratio of wall to window is an important 

factor in the way buildings were designed in the 19th Century and that old 

buildings had an inherent sustainability because they often have thick walls and 

thermal mass”, which is supported by Expert 5 who states that “these buildings 

often have a very good thermal performance: slow to heat up, slow to get cold, and 

so they perform quite well”.  

The experts also recognised the importance of the glazing, shading and insulation 

criteria, as well as concurred that there is a need to consider light and space when 

designing buildings. Expert 1 remarks that in their project “those good overhangs 

give good protection in summer,” while Expert 8 says that with their project, it was 

important the building should “have good shading since there’s not too much glass-

to-wall and, if you need additional shading, you can always put a veranda on or an 

awning over the window”, adding that their project “had a clerestory with the top 

light window with ventilation”. Expert 1 agrees that “things worked well with the 

great north light” orientation while Expert 4 states that “natural light and cross-

ventilation is essential when designing buildings. He relates his experience with 

their project: “[we] have really good cross-ventilation; it was completely opened 

up and worked very efficiently as trap ventilation because of the void space … they 

actually have very good wind drawn through the building, through the skylights 

and through the roof plan”. Expert 8 adds that “the old buildings have nice high 

ceilings so you have plenty of air; usually you don’t need too much air 

conditioning”. Additionally, Expert 1 expresses that “the core being in this field of 

good environmental design is that it’s got to be passive solar design, it’s the most 

powerful thing that you can do”. However, Expert 5 explains that “it can be a 

challenge to introduce solar panels to historic buildings”. 

4.5.5 SENSE OF PLACE (SOCIAL) 

Another category with relatively low agreements from the fifteen experts is the 

Sense of Place (Social) category, which include the image/identity, aesthetics and 
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history/authenticity received only 26 per cent of the experts’ agreements. Only 20 

per cent of the experts agree with the design criteria on landscape/townscape. 

Further, the design criteria on amenity, human scale and neighbourhood received 

13 per cent of the experts’ agreement. This is shown in Table 4-13. 

TABLE 4-13 SENSE OF PLACE DESIGN CRITERIA WITH EXPERTS' INTERVIEW RESULTS 

Category Criterion  Experts (n=15) 

Sense of place 
(Social) 

Image/identity - social and cultural attributes, values, etc. 4 
Aesthetics - architectural beauty, good appearance, 
proportion, etc. 

4 

History/authenticity - original fabric, timelessness, socio-
cultural traditions, practices, historic character or fabric, etc. 

4 

Landscape/townscape - visual coherence and organisation of 
the built environment 

3 

Amenity - provides comfort and convenience facilities 2 
Human scale - anthropometrics and fit to average human 
scale 

2 

Neighbourhood - local and social communities 2 

 

Regarding the landscape/townscape design criterion, Expert 11 relates that their 

“development concept was to create a park-like city environment while also 

retaining the existing bush reserve”. Expert 2 remarks that their aim of the project 

was to “restore the gardens to their original glory as the gardens were when the 

house was used by the [the original owners of the property]”.Expert 6 states that 

with their project, “the [case study project’s] potential and compatible uses were 

determined to enhance its performance and reflect its former uses in terms of 

volume, open place and sense of space”. 

As for the image/identity, aesthetics and history/authenticity design criteria, most 

experts shared their interesting insights. Expert 2 comments that “there is a 

heritage integrity that must be respected and that is what must be embedded in 

the design … for example, the slates on the roof which originally came from Wales 

in the UK and we reroofed the house in the same way as the original house”. Expert 

6 relates the importance of taking into account the history of their building, 

describing that that even “its tank stream was used as an interpretative feature to 

tell the story of the previous use”. Expert 11 likewise remarks that they have 

retained the “the nurses’ chapel and the new houses to reflect the local 
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environment”. Expert 12 relates that in dealing with heritage buildings, there 

should be a “sensitivity and respect for heritage and that they don’t want to lose 

the integrity of the original structure”. Expert 1 states that when selecting projects 

for their case study, they “focus on buildings that had some sort of charms or 

redeeming features to work with”.  

This focus on retaining the integrity and charm of the original structure is 

demonstrated in statements from the experts. Expert 1 states that “we ended up 

coming up into a tight and a very refined building plan which has a residual 

aesthetic character worth in any heritage buildings and also the existing brick 

walls and the existing slabs that we left in place were satisfying elements of the 

building”. Expert 5 notes that “we restored the facade to its original colour”. Expert 

12 relates that with their project there was the “retention of the winding stairs; 

retention of the old beam and exposing it as exhibit and other features for exhibits 

as well as the old signage/poster exhibits”. Expert 9 points out that in terms of 

historicity, one can “retain the perimeter of the building so you don’t destroy the 

existing structure; try to show what the existing building was like and conserve the 

most important feature of the existing building”. 

With regards to landscape/ townscape, amenity, human scale and neighbourhood, 

Expert 7 mentions that “a higher mixed-use density with good public amenities 

and design” as important factors to consider. Expert 2 says that “the buildings 

should look comfortable on their site and the whole thing that is important is how 

the building fits into its context or its landscape”. Expert 1 states that “it was like a 

family environment: we could leave our doors open with a sense of security”. 

Expert 11 states that the “diverse community with a mixture of apartment types, 

aged care, self-sustained museum and seven community groups integrated in the 

community encourages passive surveillance”. Expert 10 shares his design 

philosophy: “designing environments for people that embraces public and social 

point of view and spaces. Expert 3 comments that buildings should be designed 

with the fundamental principles that are “suitable for potential uses, no barriers, 

access, stairs to get around, and seamless”.  
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The experts also mentioned that when designing buildings, timelessness, universal 

design and socio-cultural aspects are considered. Expert 3 states that universal 

design is an important criterion in designing buildings. Expert 2 explains that “the 

most important criteria from a design point of view is that the buildings are 

designed with a certain flair, a quality that will be enduring and classed into the 

future as a good modern design which can be timeless”. Expert 5 believes that all of 

these aspects are expressions of “emotional quality - that they’re much loved by 

the people because the use of the building or because of the character of the 

building”. 

4.5.6 QUALITY STANDARD (LEGAL) 

In Table 4-14, the indoor environmental quality design criterion received 73 per 

cent of the experts’ agreement. The standard of finish design criterion received 60 

per cent of the experts’ agreement. In terms of ensuring indoor environmental 

quality, the experts were beset by challenges of onsite contamination and 

remediation cost, which led to delays in time and a high cost of implementation. 

Two experts encountered contamination problems when their projects were 

discovered to have asbestos wall cladding, with the worst situation occurring 

during construction when loose fibre asbestos in the ground was found to have 

been used to insulate hot water pipes in the ground. All hazardous materials had to 

be removed before the development of the site could proceed.  
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TABLE 4-14 QUALITY STANDARD DESIGN CRITERIA WITH EXPERTS' INTERVIEW RESULTS 

Category Criterion  Experts 
(n=15) 

Quality standard 
(Legal) 

Indoor environmental quality - provisions for non-
hazardous materials, natural fabrics, etc. 

11 

Standard of finish - provision for high-standard 
workmanship 

9 

Acoustics - noise control, sound insulation, etc. 8 
Disability Access - provision for disability easement, 
facilities, etc. 

6 

Fire protection - provisions for fire safety 6 
Energy rating - environmental performance measures 3 
Security - provision of direct and passive surveillance 
designs 

3 

Comfort - hygiene and clean environment, etc. 2 
Occupational health and safety –accounts for special needs 
of occupants, health and safety risks, building hazard and 
risk management plan 

2 

 

As to the standard of finish, Expert 5 states that in their experience, old buildings 

are of “great quality, often have very fine materials and fine spatial qualities”. 

In refurbishing or adaptively reusing these buildings, Expert 6 confirms that in 

their project “the builders were highly skilled tradesmen and all consultants were 

experienced and specialists”. Expert 3 suggests that in terms of finding local 

tradesmen for sustainability, there is a need “to maintain their skills for use in the 

adaptive reuse of historic buildings and later for maintenance of the buildings”. 

Expert 9 says that before undertaking the project, they made sure that the 

“compliance of their project’s design was in accordance to the Building Code of 

Australia”. Expert 2 relates that in terms of project compliance, “much of the rest of 

the building, I have to say, was in such a good condition. The ceilings, the walls and 

the floors were only the new material introduced to make sure that modern codes 

and controls were adhered to”. 

53 per cent of the experts also agree with the acoustic design criterion, noting that 

sound-proofing problems in old buildings have to be addressed. For example, 

Expert 12 relates that after completing the case study project, they still cannot 

prevent the external sound from the surroundings go inside the mall.  
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40 per cent of the experts agree with the fire protection and disability access 

design criteria. Expert 5 reports their experiences with their project, stating that 

“the building wasn’t fire-rated, being constructed in the 19th Century, so the 

council was required to upgrade the building in a way to make it safe for use by the 

public but also in a way which respects the heritage significance of the buildings”. 

Expert 1 notes that while undertaking their case study project, there was conflict 

between the design process and the fire regulations, relating that “the thing that I 

think we could have improved was the common corridor, although this perhaps 

would be in some conflict with fire regulations,” while Expert 14 explains that the 

“adaptive reuse of new buildings requires access to new service for disability”. 

Only 20 per cent of the experts agree with the security and energy rating design 

criteria. In terms of energy ratings, Expert 2 explains that “the principles are to 

design buildings that have a contemporary feel about them, that have a use of 

appropriate modern materials that are sustainable, sensitive to their future energy 

demands and true to ESD principles of design”. Several of the experts note that the 

current methods available for analysing the green potential of existing buildings is 

insufficient as it fails to take into account the embedded energy and lifetime 

considerations. This was made clear by Expert 3 who comments that “Green Star is 

not adequate in respect to dealing with existing buildings: it’s towards the 

demolition of existing buildings”, and this is supported by Expert 5, who adds that 

“at the moment, the Green Star system is very flawed when it comes to old 

buildings since codes relate to new construction to a large extent”. 

Finally, the occupational health and safety design criterion received 13 per cent of 

experts’ agreement. 

4.5.7 CONTEXT (POLITICAL) 

In Table 4-15, the other criterion that all of experts agree with is the ecological 

footprint design criterion. Expert 6 confirms that “it is better to maintain the 

original volume of the buildings”. Expert 1 relates his insights with their project: a 

building that was divided into four units where four families now live: “the 

building is largely built, 27 by 7.5 metres in size, long and thin, built to all 
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boundaries on either side … the spaces were small but they’re not tiny and we 

lived there with two young kids although it was a tight plan”. 

TABLE 4-15 CONTEXT DESIGN CRITERIA WITH EXPERTS' INTERVIEW RESULTS 

Category Criterion  Experts (n=15) 

Context 
(Political) 

Ecological footprint - appropriate measure of human 
carrying capacity 

15 

Community interest/participation -stakeholder relationship 
and support 

12 

Conservation - principles, guidelines, charters governing 
tangible and intangible heritage protection 

8 

Urban masterplan - integrated skyline, urban landscape, 
built environment design and management/practice 

8 

Zoning - land uses and land patterns 7 
Ownership - collaborative commitment, sense of community 
or ownership, etc. 

4 

Adjacent buildings - adjacent enclosures, vertical and visual 
obstacles 

1 

 

80 per cent of experts are in agreement on the community interest/participation. 

Expert 6 affirms that “there were public consultations, exhibition and 

advertisements so that the local community could comment on the project” while 

Expert 13 adds that “community involvement was sought and encouraged”. Expert 

12 also says that on their project there were a “lot of consultations and good 

working relationship with Heritage Victoria” during the design phase. However, 

the community interest and participation doesn’t need to be completed by the 

design team, as Expert 15 shares that with their project “public consultation is 

done indirectly through a hired agency”. 

53 per cent of the experts also agree with the conservation design criterion. The 

experts state that in many cases the buildings have Conservation Management 

Plans prior to refurbishment or adaptive reuse which involves heritage 

management and historic assessment. Expert 11 agrees, stating that with their 

project “the project’s master plan incorporates green design and tackles heritage 

policies”. Since they are dealing with historic buildings the experts adhered to the 

Burra Charter, however Expert 8 states that “somehow the Charter is fairly loose, 

it’s the general principles that you follow but every project is different and every 

project is individual and we really go back to those principles”.  
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Expert 13 explains that “the Charter’s guiding principle is in terms of observations: 

how people use the area; reuse principles - when there is a story to be told and 

urban elements linked to historic significance”. Moreover, Expert 1 remarks that in 

dealing with conservation issues, “we ended up coming up into a tight and a very 

refined building plan which has a residual aesthetic character worth in any 

heritage buildings” and Expert 2 clarifies that with their project “we were looking 

at a minimum change and any change that we had to make to build in a wall or a 

door or some new opening had to be reversible … in other words, you could undo 

it easily and we won’t be damaging or compromising what we would call a heritage 

fabric of the house”. 

The zoning design criterion received agreement from 46 per cent of the experts. 

Expert 5 agrees that “the building has historical and social significance and is in 

need of refurbishment or upgrading to make it comply with current code 

requirements”. Expert 7 adds that “planning regulations and development 

controls” must also be considered in terms of zoning application. 

26 per cent of the experts agreed with the ownership design criterion. Expert 2 

shares that with their project, they provided a community title and that “there 

were a number of points of entry into the apartment where people could come and 

feel that they own it - this was their piece of the apartment, they have the garden, 

they have the front door and so we arranged different points of entry around the 

building”. From a different ownership perspective, Expert 11 comments that their 

development had some issues of political ownership in terms of “whether it is 

under the state or local government jurisdiction/domain”.  

4.6 INITIAL DEVELOPMENT OF THE ADAPTSTAR MODEL 

In conclusion, the Low Energy (Technological) category received the highest 

percentage of agreement among the seven categories, with all of the design criteria 

listed under it but one (the building management system design criterion) 

achieving a 100% consensus. The Sense of Place (Social) category and Location 

(Economic) category gathered the lowest percentages of agreement with 20% and 

6.6% consensus from the respondents respectively. Lastly, the only lowest design 
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criterion which received 6.6 per cent was the adjacent building under the Context 

(Political) category.  

Moreover, the results of the in-depth interviews illustrate that there are some 

challenges that these experts encountered in the reuse development. They had 

suggestions as to how the adaptation process could be made better, for example 

Expert 8 explains that the presence of “a good measured drawing and survey of the 

old building is very essential” and Expert 9 adds that “good documentation and as-

built plans” are needed when undertaking adaptive reuse projects.  

Likewise, in terms on how to improve the existing energy rating, Experts made 

comments on how to improve the existing rating system, noting that the current 

rating systems fail to take into account aspects that encourage the adaptive reuse 

and sustainability of existing buildings. Expert 5 states that there is a “need to 

develop a better system for achieving an excellent environmental rating where you 

don’t have to make the bricks, you don’t have to make the steel and you don’t have 

to make the concrete, where there is a sustainable factor in that”, while Expert 14 

suggests that there should be “more points for retaining the building in terms of 

extension, rating scale on windows, pressures on development - basement for car 

parks, extra bicycle spaces/parks - less for cars and more on public transport”. 

Taking the above into consideration, the initial framework of the proposed 

adaptSTAR model is shown in Figure 4-16. 
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FIGURE 4-16 PROPOSED ADAPTSTAR MODEL (INITIAL DEVELOPMENT) 

The design criteria serve as the foundation for the evaluation of new designs using 

a numerical scale ranging from significant to not significant. An example of how 

this model may function is demonstrated in Figure 4-17 using the Physical (Long 

Life) category as an illustration. 

Given the base assumption that the Physical category has a value of 14.29 per cent, 

its corresponding design elements may have different values, but must have a total 

sum of 14.29 per cent. For instance, the structural integrity and foundation may 

each have a weight of 20 per cent, while the prevailing climate and design 

complexity may each be valued at 15 per cent and the rest of the elements may be 

scored at 10 per cent each of the 14.29 per cent. The performance of any new 

design, therefore, is scored against these weighted criteria and used to assemble a 

total score or star rating for the future building. The percentages provided in the 

sample application of the adaptSTAR model are just examples and the next chapter 

will determine whether each category indeed has equal value as assumed here. 
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FIGURE 4-17 SAMPLE APPLICATION OF THE ADAPTSTAR MODEL 

4.7 LIMITATIONS OF THE METHODOLOGICAL APPROACH 

There are two identified weaknesses or limitations in the methodological approach 

of Stage 1. Firstly, qualitative research is a ‘soft’ science and is exploratory or 

subjective in nature (Denzin & Lincoln, 1994). Secondly, there is greater potential 

for bias because of the reliance on the human instrument (i.e. the researcher) who 

defines the problem, does the sampling, designs the instruments, collects the data, 

analyses and interprets it and then writes it up. During the collection of data via 

interviews, respondents may say what they think researchers want to hear and are 

inclined to paint positive scenarios of not-so positive situations, thus introducing 

respondents’ bias. The experts also have similar biases and backgrounds given 

their expertise in heritage conservation and adaptive reuse projects, and this 

colours their reflections. 

However, these limitations are dealt with within the research process using the 

following strategies. To address the first limitation, multiple and different sources, 

methods and theories were triangulated to provide corroborating evidence, as 

suggested by Patton (2002). For the second limitation, Cresswell (1998) 

recommends that researcher bias be clarified from the outset of the study so that 
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the reader understands the researcher’s position and any biases or assumptions 

that may impact the inquiry. 

4.8 CONCLUDING REMARKS 

With the completion of the Stage 1 of this research, a list of design criteria have 

been identified to support the designing of future building adaptive reuse. Based 

on the interviews with selected expert professionals, the criteria are geared 

towards the technological/environmental, physical and functional design. 

Although there is less support for the socio-cultural design criteria, it must be 

noted that all selected case studies are heritage buildings and successful 

landmarks in NSW and Victoria.  

Chapter 5 will discuss the results of Stage 2 of the research, testing the list of 

design criteria established by Stage 1 and seeking independent opinion as to their 

relative weights.  
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CHAPTER 5  

DEVELOPMENT OF THE ADAPTSTAR 

MODEL 

 

5.1 THE PURPOSE OF THIS CHAPTER 

The research methodology for Stage 2 of this study was defined in Chapter 3. The 

previous chapter resulted in the production of a list of relevant design criteria for 

future building adaptive reuse. This chapter outlines and discusses the results of 

Stage 2 of the study, which aims to determine the relative importance of the 

identified design criteria by seeking independent opinion from practising 

architects who are engaged in this type of work. As such, the derived weighting 

applies generally and is not specific to a particular case study. 



114 

 

There are four major elements to this chapter. Firstly, the finalised list of design 

criteria is provided with short definitions to assist the survey respondents in 

ranking and weighting each of the categories and sub-categories. Secondly, the 

final development of the adaptSTAR model is completed, with the weightings of 

design criteria inserted based on the results from the practitioner survey. Thirdly, 

an assessment of adaptive reuse potential scores using Langston’s ARP model for 

each case study is made. Fourthly, used adaptSTAR as a measure, comments 

concerning how each case study could have been improved at the time of its 

original design and construction are identified. The limitations of the approach are 

also discussed before a summary of results concludes the chapter. The supporting 

documents pertaining to the data collection and results of the Stage 2 of this 

research are presented in Appendix E.  

5.2 THE FINAL LIST OF DESIGN CRITERIA 

A survey was sent via email to selected architects who specialise in heritage 

conservation, adaptive reuse and green retrofitting projects in Australia. A 

purposeful sampling approach was used to select the survey participants and the 

participants were chosen based on their ability to weight the list of design criteria 

due to their experience and knowledge, length of professional practice, range of 

project and project turnover. The selected participants were asked to rate the 

importance of the identified list of design criteria and weight the relative 

importance of the seven categories using the online questionnaire software 

program Survey Monkey. This part of the research was conducted over a period of 

four months.  

A list of possible participants for the practitioner survey was obtained from the 

Australian Institute of Architects (AIA), and a total of 93 emails and web links were 

sent out. 29 architects from all over Australia responded. The overall response rate 

was 31.2 per cent and the breakdown of response rates per state is displayed in 

Table 5-1. The overall response rate of 31.2% for a priori determined sample size 

is acceptable for statistical confidence. 
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TABLE 5-1 DISTRIBUTION OF SURVEY RESPONDENTS 

State Survey Samples 
(n=93) 

Survey Respondents 
(n=29) 

Response Rate 
(%) 

ACT 5 3 60.00 
NSW 24 7 29.17 
NT 1 1 100.00 
QLD 30 9 30.00 
SA 12 3 25.00 
TAS 6 2 33.33 
VIC 9 3 33.33 
WA 6 1 16.67 

 
Of the completed questionnaires, four had missing data and were excluded from 

further analysis. The 25 remaining completed surveys were used to analyse the 

importance of the different building design criteria for adaptive reuse. The 

questions were responded to using a Likert system with a five-point scale ranging 

from unimportant (1), not very important (2), no opinion (3), important (4) and 

critical (5), with these values used to assess the importance of the seven categories 

concerning the adaptive reuse of a new building. The choice ‘no opinion’ was 

considered as a middle or neutral ground in the scale.  

The list of design criteria identified was based on experts’ in-depth interviews 

from Stage 1 as discussed in Chapter 4(see Tables4-9 to 4-15). There were 53 sub-

categories identified in Stage 1, however some sub-categories were paired 

together according to their relatedness to shorten the list of design criteria and 

make it more suitable to a survey questionnaire format that can be answered 

within eight to ten minutes. There was no need to discard any design criteria 

during this process, but clearer definition of each criterion was necessary.  

There were a total of 26design criteria in the questionnaire for which weightings 

were required (see Table 5-2 and the detailed survey questionnaire forms in 

Appendix D). These design criteria were linked to the 7 factors of obsolescence 

(physical, economic, functional, technological, social, legal and political) upon 

which the ARP model is based and illustrate that this connection is possible.Part 1 

of the survey sought advice on the relativity of the main categories; the second part 

of the survey sought advice on the importance of the design criteria. 
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TABLE 5-2 SURVEY QUESTIONNAIRE AND LIST OF DESIGN CRITERIA 

Category (7) Sub-category (26) 

Physical Structural integrity and foundation 
Material durability and workmanship 
Maintainability 

Economic Density and proximity 
Transport and access 
Plot size and site plan 

Functional Flexibility and convertibility 
Disassembly 
Spatial flow and atria 
Structural grid 
Service ducts and corridors 

Technological Orientation and solar access 
Glazing and shading 
Insulation and acoustics 
Natural lighting and ventilation 
Energy rating 
Feedback on building performance and usage 

Social Image and history 
Aesthetics and townscape 
Neighbourhood and amenity 

Legal Standard of finish 
Fire protection and disability access 
Occupational health, IEQ, safety and security 

Political Ecological footprint and conservation 
Community support and ownership 
Urban masterplan and zoning 

 

With reference to the final list of design criteria as shown in Table 5-2, each was 

clearly defined as part of the survey form. 

5.2.1 PHYSICAL (LONG LIFE) 

Structural Integrity and Foundation– this pertains to the structural design of the 

building and whether it has the strength to cater for different future building uses 

and loading scenarios; it allows for the potential vertical expansion of the building 

and ensures the stability of the structure in relation to issues such as differential 

settlement and substrata movement. 

Material Durability and Workmanship– this concerns the materials used for the 

building that play a crucial role in its durability (i.e. the more durable the materials 

are, generally the longer is the building’s lifespan) and includes the quality of 

craftsmanship applied to the building’s structure and finishes. 
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Maintainability– this pertains to enhancing building performance over its lifespan, 

where maintainability attributes are defined as the capability of a building to 

conserve operational resources. 

5.2.2 ECONOMIC (LOCATION) 

Density and Proximity – this refers to population density and distance to major 

cities and/or central business district (CBD). 

Transport and Accessibility – this pertains to the location and links to services, 

pedestrian and vehicular access and other transport facilities. 

Plot Size and Site Plan – this concerns the site dimensions, land contours, views to 

and from the site, percentage of site coverage, planning requirements for adjacent 

buildings and site development, and includes site exposure such as vistas and 

privacy, site selection and planning constraints as well as the built area, spatial 

proportions and enclosures (i.e. adjacent, vertical and visual enclosures). 

5.2.3 FUNCTIONAL (LOOSE FIT) 

Flexibility and Convertibility – this refers to the diversity of spaces that can be 

adapted to suit a number of differing configuration and uses, and includes design 

of a building with future expansion in mind and the capability of a building to 

change according to new requirements to achieve better function and performance 

compared to previous conditions; it examines the ease with which a system or 

component can be modified for use in applications or environments other than 

those for which it was specifically designed, and allows sufficient planning and 

space allocation to provide for anticipated future requirements (advocating the 

principles of divisibility, elasticity and multi-functionality). 

Disassembly – this pertains to the ease of dismantling or deconstruction and 

element and material transformations like the reuse of building components and 

recycling of building materials, demountable systems, modularity and the like. 
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Spatial Flow and Atria – this refers to mobility, open plan, fluid and continuous 

space, as well as provision of open areas, interior gardens, etc. 

Structural Grid – this relates to the ideal and economic limits of span to support 

functional interchangeability. 

Service Ducts and Corridors – this concerns the vertical circulation, service 

elements, raised floors, and other service features of a building. 

5.2.4 TECHNOLOGICAL (LOW ENERGY) 

Orientation and Solar Access – this relates to the siting and design with regard to 

microclimate, appropriate climatic strategies, prevailing winds, sunlight, as well as 

provides measures for summer and winter sun. 

Glazing and Shading – this refers to sunlight glare control and regulation of 

internal temperatures, sunshades and automated blinds. 

Insulation and Acoustics – this pertains to the appropriate use of insulation, 

thermal mass, noise control and sound insulation. 

Natural Lighting and Ventilation – this refers to natural daylight, efficient lighting 

system, optimised airflow, quality fresh air, increased ambient air intake, and other 

lighting and ventilation attributes.  

Energy Rating – this pertains to the environmental performance measures and the 

use of energy-efficient equipment and appliances. 

Learn and Obtain Feedback on Building Performance and Usage – this relates to the 

coordination of building services, commissioning, churn management, user guide 

and maintenance and housekeeping, and also includes the monitoring and control 

of building operations and performance systems. 

5.2.5 SOCIAL (SENSE OF PLACE) 

Image and History – this conveys the design concept of the building and its social 

and cultural values and attributes pertaining to the building’s authenticity, original 
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fabric, timelessness, socio-cultural traditions, practices, historic character or fabric, 

and the concept of universal design applied to the built environment. 

Aesthetics and Townscape – this refers to the physical appearance and design 

approach of the building in terms of architectural beauty, good appearance, 

innovation, proportion, landscape, visual coherence and organisation of built 

objects, and includes anthropometrics, human scale, and the maintenance and 

enhancement of natural ecological features and systems as well as vegetation on 

and around the site. 

Neighbourhood and Amenity – this concerns the local and social communities, 

provides comfort and convenience facilities, amenities and concepts contributing 

to the public domain. 

5.2.6 LEGAL (QUALITY STANDARD) 

Standard of Finish – this concerns the provision for high-standard workmanship. 

Fire Protection and Disability Access – this pertains to the fire resistance ratings for 

structural components, provisions for fire safety as well as provision of disability 

easement, facilities, and other fire and disability requirements for new buildings. 

Occupational Health, IEQ, Safety and Security – this account for the special needs of 

occupants in terms of health and safety risks, comfort, hygiene and clean 

environment, and pertains to the provisions for non-hazardous materials, natural 

fabrics, building hazards and risk management plan, including appropriate levels 

of privacy, transparency, physical and visual access and security of belongings, in 

place and active measures for screening of building occupants, video monitoring 

and integration of situation awareness concepts as well as the provision of direct 

and passive surveillance designs.  
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5.2.7 POLITICAL (CONTEXT) 

Ecological Footprint and Conservation – this pertains to the appropriate measure of 

human carrying capacity as well as the conservation principles and charters that 

govern tangible and intangible heritage protection. 

Community Support and Ownership – this relates to the community/public sector 

support and response and/or the recognition of the local social context, and 

includes the stakeholder relationship and support, collaborative commitment and 

sense of ownership among the communities. 

Urban Masterplan and Zoning – this pertains to land use planning and development 

control/instruments that include integrated skyline, urban landscape, built 

environment design, management/practice, land uses and patterns, height control, 

and other mechanisms/methods used to dictate the land use pattern and 

development of a city/area. 

5.3 STATISTICAL ANALYSIS OF THE SURVEY RESULTS 

Gob et al. (2007) state that descriptive analysis is used in many studies requiring 

statistical interpretation of survey data and Likert scales. Jamieson (2004:p.1217) 

notes that “Likert scales fall within the ordinal level of measurement.”  

Additionally, attitude-measuring scales are considered ordinal where any two 

measured values can be compared in terms of the order relation (Gob et al., 2007). 

Thus, descriptive statistics of the responses for each of the 33 questions were used 

to illustrate the views of Australian architects on each of the items in the survey. 

The level of measurement of the responses for each item can be classified as 

ordinal data, as the opinions represented by each response do not merit any 

numerical value. Even though there are usually numbers associated with each 

response, these numbers are only used as a coding system to represent the 

ordering present as the degree of importance is higher for a response of ‘critical’ 

compared to a response of ‘important’. With this the median, frequency counts and 

percentages are computed. 
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The median represents the middle of a set of data, such that 50% of the responses 

are below or less than the median value. For example, for a median response of 4 

(which corresponds to a response of ‘important’), at least half of the architects 

believe that the corresponding category is either ‘important’ or ‘critical’. The 

frequency count for each item is the tally of the number of responses pertaining to 

a certain opinion. Together with the frequency, the percentages show the 

proportion of the respondents who have the same opinion. The minimum and 

maximum values can also be determined, as the disparity between these values 

represents the spread of the data.  

Since the data for one item is ordinal, arithmetic operations to summarise the data 

cannot be performed. Thus, in order to investigate the data further and compute 

for the mean, standard deviation and correlation, the coding used for the scale 

1=unimportant, 2=not very important, 3=no opinion, 4=important, 5=critical will 

be treated like items in an exam and the responses for all the items under the same 

main category will be added into an overall score. For example, the corresponding 

codes for the answers to items 1, 8, 9 and 10, which all pertain to the Physical 

category, can be added up to yield an importance score for the said category. In 

this instance, the scores can be used to compute various statistics from the data. 

The survey questionnaire results table can be found in Appendix E. 

The mean of the score for each of the main categories was used to compare the 

degree of importance of each of the categories as a whole, since all of the items 

pertaining to that category were considered in computing the mean. The variation 

in the responses for each category was measured through use of standard 

deviation. Also, the correlation showed which categories are related to each other. 

The reliability of the results of the survey and the agreement of the architects in 

their opinion on the importance of the different categories in the adaptive reuse of 

a new building were also considered.  

Table 5-3 shows the descriptive statistics (the median, highest and lowest values) 

of each item in Part 1 of the survey questionnaire. 
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TABLE 5-3 DESCRIPTIVE STATISTICS FOR THE 7 OBSOLESCENCE CATEGORIES 

Categories Median Highest Lowest 

Physical (Ph) 5 = Critical 5 = Critical 4 = Important 
Economic (Ec) 4 = Important 5 = Critical 2 = Not very important 
Functional (Fu) 4 = Important 5 = Critical 1 = Unimportant 
Technological (Te) 4 = Important 5 = Critical 4 = Important 
Social (So) 4 = Important 5 = Critical 2 = Not very important 
Legal (Le) 4 = Important 5 = Critical 2 = Not very important 
Political (Po) 4 = Important 5 = Critical 2 = Not very important 

 

The Physical category obtained the highest median, which means that at least half 

of the architects who answered the survey believed that the physical aspect of a 

new building is ‘critical’ in its adaptive reuse. Also, with the lowest rating assigned 

corresponding to ‘important’, all of the 25 respondents thought that the Physical 

category is an essential factor to consider in terms of the adaptive reuse of a new 

building.  

The remaining items in the first part of the survey had medians of 4 (important), so 

at least half of the respondents answered that all the remaining categories are 

‘important’ or ‘critical’ to adaptive reuse. However, only the Physical and 

Technological categories had a lowest rating of 4. With lowest ratings of 2 for 

Economic, Social, Legal and Political, it is clear some architects believe that the 

categories pertaining to the economic, social, legal and political characteristics of a 

building are not important aspects of the adaptive reuse of a new building. 

Furthermore, by giving it a lowest rating of 1, some respondents judged that the 

Functional category was unimportant to the adaptive reuse potential of a new 

building. This indicates possible misunderstanding or confusion by some 

respondents, and underlines the importance of taking a majority view. 

Table 5-4 shows the descriptive statistics (the median, highest and lowest values) 

of each item in Part 2 of the survey questionnaire. 
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TABLE 5-4 DESCRIPTIVE STATISTICS FOR THE26 DESIGN CRITERIA 

Categories Median Highest Lowest 

Physical (Ph) 

Structural integrity and foundation 4 = Important 5 = Critical 3 = No opinion 

Material durability and 
workmanship 

4 = Important 5 = Critical 3 = No opinion 

Maintainability 4 = Important 5 = Critical 3 = No opinion 

Economic (Ec) 

Density and proximity 3 = No opinion 5 = Critical 1 = Unimportant 

Transport and accessibility 3 = No opinion 5 = Critical 1 = Unimportant 

Plot size and site plan 3 = No opinion 4 = Important 1 = Unimportant 

Functional (Fu) 

Flexibility and convertibility 4 = Important 5 = Critical 1 = Unimportant 

Disassembly 4 = Important 5 = Critical 1 = Unimportant 

Spatial flow and atria 4 = Important 4 = Important 1 = Unimportant 

Structural grid 4 = Important 5 = Critical 1 = Unimportant 

Service ducts and corridors 3 = No opinion 5 = Critical 1 = Unimportant 

Technological (Te) 

Orientation and solar access 4 = Important 5 = Critical 2 = Not very important 

Glazing and shading 4 = Important 5 = Critical 2 = Not very important 

Insulation and acoustics 4 = Important 5 = Critical 2 = Not very important 

Natural lighting and ventilation 4 = Important 5 = Critical 2 = Not very important 

Energy rating 4 = Important 5 = Critical 1 = Unimportant 

Feedback on building performance 
and usage 

3 = No opinion 4 = Important 1 = Unimportant 

Social (So) 

Image and history 4 = Important 5 = Critical 2 = Not very important 

Aesthetics and townscape 4 = Important 5 = Critical 2 = Not very important 

Neighbourhood and amenity 4 = Important 5 = Critical 2 = Not very important 

Legal (Le) 

Standard of finish 4 = Important 5 = Critical 2 = Not very important 

Fire protection and disability 
access 

4 = Important 5 = Critical 1 = Unimportant 

Occupational health, IEQ, safety 
and security 

4 = Important 5 = Critical 1 = Unimportant 

Political (Po) 

Ecological footprint and 
conservation 

3 = No opinion 5 = Critical 1 = Unimportant 

Community support and ownership 4 = Important 5 = Critical 2 = Not very important 

Urban masterplan and zoning 4 = Important 5 = Critical 1 = Unimportant 
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The median, highest and lowest values for the sub-criteria under the main 

categories are shown in Table 5-4. The median opinion for each of the sub-criteria 

under the Physical category shows that at least 50 per cent of the respondents 

consider structural integrity and foundation, material durability and 

workmanship, and maintainability to be ‘important’ in the adaptive reuse potential 

of a new building. Moreover, all three sub-categories receive a highest rating of 

‘critical’ and lowest rating of ‘no opinion’, which is the neutral ground in the scale. 

None of the architects regard the sub-criteria for the Physical category to be ‘not 

very important’ in adaptive reuse potential. 

For the Economic category, the three sub-criteria obtain a median response of ‘no 

opinion’. This means that at least half of the respondents answered ‘no opinion’, 

‘important’ or ‘critical’ to express the value of the economic sub-criteria. Ratings 

given by the architects for density and proximity, and transport and accessibility 

range from ‘unimportant’ to ‘critical’, while ratings for the plot size and site plan 

sub-criteria range from ‘important’ to ‘unimportant’. 

For the Functional category, there were five sub-criteria. Four of the sub-criteria 

have a median response value of ‘important’, except for service ducts and corridors 

which have a lower median response of ‘no opinion’. All the sub-criteria under the 

functional category have ratings that range from ‘unimportant’ to ‘critical’. 

The Technological category has six sub-criteria, five of which receive a response 

value of ‘important’ or ‘critical’ from at least half of the architects who answered 

the survey. However, the responses of the sub-criteria of feedback on building 

performance have a middle value of ‘no opinion’. The responses for orientation and 

solar access, glazing and shading, and insulation and acoustics range from ‘not very 

important’ to ‘critical’. Responses of energy rating range from ‘unimportant’ to 

‘critical’, while ratings for the sub-criteria of feedback on building performance 

range from ‘unimportant’ to ‘important’. 

There are three sub-criteria identified for the Social category. Each of the three 

sub-criteria have median responses of ‘important’ to adaptive reuse and have 

ratings which range from ‘not very important’ to ‘critical’. 
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The Legal category has three design sub-criteria, all of which have a median rating 

of ‘important’, meaning that half of the respondents view each of the legal design 

criteria to be ‘important’ or ‘critical’ to the adaptive reuse potential of a new 

building. The views of the architects for the standard of finish criterion range from 

‘not very important’ to ‘critical’, while responses for fire protection and disability 

access, as well as occupational health and safety, range from ‘unimportant’ to 

‘critical’. 

Finally, in the case of the Political category, community support and ownership 

together with urban masterplan and zoning have at least 50 per cent of the 

respondents rating them at least ‘important’ to adaptive reuse potential, while the 

median response for the ecological footprint and conservation criteria is ‘no 

opinion’. On the other hand, ratings ranging from ‘unimportant’ to ‘critical’ are 

given to the sub-criteria pertaining to the ecological footprint and zoning of the 

building, while community support has responses ranging from ‘not very 

important’ to ‘critical’.  

What is clear is that all of the design criteria are important enough to be included 

in the adaptSTAR model. This has probably occurred as a result of grouping earlier 

proposed criteria into a shorter, more concise list. Such a strategy also makes it 

easier for respondents to make value judgements about the relative merit of each 

criterion. Too many criteria arguably work against the potential application of the 

model in practice. 

It is worthwhile investigating the graphical distribution of the responses for each 

of the questions reflecting design criteria in the survey. Histograms are produced 

to illustrate the responses at a glance. All histograms have the opinions/scale 

(response) on the x-axis, while on the y-axis is the number of respondents 

(frequency) who were in agreement. Obsolescence categories relate to questions in 

the practitioner survey numbered Q1-Q7. Design criteria relate to questions in the 

practitioner survey numbered Q8-Q10 (Physical), Q11-Q13 (Economic), Q14-Q18 

(Functional), Q19-Q24 (Technological), Q25-Q27 (Social), Q28-Q30 (Legal) and 

Q31-Q33 (Political). 
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Figure 5-1 indicates that the vast majority of respondents (85% in fact) believe 

that all seven categories of obsolescence are ‘important’ or ‘critical’. Both the 

Physical and Technological categories show 100% agreement from respondents 

that they are perceived as ‘important’ or ‘critical’, but this falls to 92% 

(Functional), 88% (Social), 72% (Economic and Legal) and 68% (Political). Only 1 

respondent (i.e. 4%) think that Functional is ‘unimportant’, 2 or 3 respondents (i.e. 

8-12%) think that Economic, Social, Legal and Political are ‘not very important’, 

and no more than 5 respondents (i.e. a maximum of 20%) have “no opinion” to 

offer. 

 

FIGURE 5-1 HISTOGRAM OF OBSOLESCENCE CATEGORY IMPORTANCE 

Most respondents confirm the importance they place on physical obsolescence by 

their opinion profile for each of the three design criteria attached to it. Q8 relates 

to structural integrity and foundations, Q9 relates to material durability and 

workmanship, while Q10 relates to maintainability. Figure 5-2 demonstrates that 

for Q8 and Q10, 96% of respondents consider these criteria are ‘important’ or 

‘critical’, and in the case of Q9, 92% share the same opinion. Only a couple of 

respondents have ‘no opinion’, and no respondents think any of these criteria are 

‘unimportant’ or ‘not very important’. 
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FIGURE 5-2 HISTOGRAM OF PHYSICAL DESIGN CRITERIA IMPORTANCE 

There is a wider spread of results for the Economic design criteria, as can be seen 

in Figure 5-3. Q11 relates to density and proximity, Q12 relates to transport and 

accessibility, while Q13 relates to plot size and plan shape. Here the majority view 

is ‘no opinion’. Only 32% in fact think that Q11 is ‘important’ or ‘critical’, which 

rises to 36% for Q12 and 44% for Q13. Few respondents believe that any of the 

economic criteria are either ‘unimportant’ or ‘critical’. Nevertheless, Q13 ranks 

higher than Q12, which ranks higher than Q11. 

The Functional category contains five design criteria; namely flexibility and 

convertibility (Q14), disassembly (Q15), spatial flow and atria (Q16), structural 

grid (Q17) and service ducts and corridors (Q18). While 80% agree that Q14 is 

‘important’ or ‘critical’, this falls to 60% for Q15-Q17 inclusive and 48% for Q18. 

Overall, the dominant opinion of respondents is that all of the design criteria in this 

category are ‘important’. The results for the Functional category are summarised 

in Figure 5-4. 
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FIGURE 5-3 HISTOGRAM OF ECONOMIC DESIGN CRITERIA IMPORTANCE 

 

 

FIGURE 5-4 HISTOGRAM OF FUNCTIONAL DESIGN CRITERIA IMPORTANCE 
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In regard to the Technology category, six design criteria apply. These comprise 

orientation and solar access (Q19), glazing and shading (Q20), insulation and 

acoustics (Q21), natural lighting and ventilation (Q22), energy rating (Q23) and 

learn and obtain feedback about building (Q24). Reflective of the obsolescence 

category weighting earlier that shows 100% agreement that this category is 

‘important’ or ‘critical’, most design criteria in this group receive similar 

endorsement. Specifically, Q19 has 96% of respondents agreeing that the criterion 

is ‘important’ or ‘critical’, Q22 has 84% in agreement, but this drops to 76% for 

Q20, 72% for Q21, 60% for Q23 and 44% for Q24. The complete results are shown 

in Figure 5-5. 

 

FIGURE 5-5 HISTOGRAM OF TECHNOLOGICAL DESIGN CRITERIA IMPORTANCE 

Figure 5-6 summarises the Social design criteria responses. Q25 relates to image 

and history, Q26 relates to aesthetics and townscape, while Q27 relates to 

neighbourhood and amenity. While ‘important’ is the dominant response, a fair 

amount of dispersion is also evident. 88% of respondents think that Q26 is 

‘important’ or ‘critical’, while 76% think similarly for Q25 and Q27. Interestingly, 

no respondent thinks any of the criteria in this group are ‘unimportant’. 
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FIGURE 5-6 HISTOGRAM OF SOCIAL DESIGN CRITERIA IMPORTANCE 

Q28 (standard of finish), Q29 (fire protection and disability access) and Q30 

(occupational health, IEQ, safety and security) combine to form the Legal design 

criteria. In this case, 80% of respondents think that Q29 is either ‘important’ or 

‘critical’, but only 68% have the same opinion for the other two criteria. 

Nevertheless, ‘important’ is the majority view by more than a factor of 3 (see 

Figure 5-7). 

Finally, the Political category comprises ecological footprint and conservation 

(Q31), community support and ownership (Q32) and urban masterplan and zoning 

(Q33). Opinion appears quite varied, with only 48% considering Q31 is ‘important’ 

or ‘critical’, but rising to 60% for Q32 and 68% for Q33. Few in fact consider any of 

these criteria to be ‘critical’. The majority view, however, is ‘important’. The results 

are summarised in Figure 5-8. 
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FIGURE 5-7 HISTOGRAM OF LEGAL DESIGN CRITERIA IMPORTANCE 

 

 

FIGURE 5-8 HISTOGRAM OF POLITICAL DESIGN CRITERIA IMPORTANCE 
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It is also interesting to look at how the different obsolescence categories are 

related to each other. This can be seen via the correlation matrix in Table 5-5. 

TABLE 5-5 RELATIONSHIP OF THE SEVEN CATEGORIES TO EACH OTHER 

 Ph Ec Fu Te So Le Po 

Physical (Ph) 1.00       

Economic (Ec) 0.35 1.00      

Functional (Fu) 0.16 0.47 1.00     

Technological (Te) 0.29 0.36 0.54 1.00    

Social (So) 0.61 0.44 0.13 0.65 1.00   

Legal (Le) 0.39 0.66 0.47 0.70 0.53 1.00  

Political (Po) 0.37 0.37 0.49 0.67 0.70 0.49 1.00 

 

The Spearman correlation formula is used for the data, as Spearman’s rho is more 

robust for non-normality. The Spearman correlation can range from -1 to +1, 

where -1 signifies perfect negative correlation, a value of +1 represents perfect 

positive correlation and 0 signifies no correlation between the categories.  

The correlation of the scores for the Legal and Technological as well as the Political 

and Social categories at 0.7 is the highest for the group. This suggests that the view 

of the architects on the importance of the Legal category to adaptive reuse is highly 

related or associated to their view on the Technological category, and this applies 

equally between Political and Social categories.  

The strong correlation between the Technological and Legal categories is because 

the technological aspects to a new building serve as an improvement to the 

standard given by regulation and by-laws. The strong correlation is also attributed 

to the inclusion of green building strategies and rating systems in the 

refurbishment of existing buildings and in designing new buildings together with 

other building codes, disability and fire regulations. The strong correlation of the 

Social and Political categories is because both of these categories tackle the view of 

community engagement in redevelopment. The socio-cultural values depend on 

the perception and support of the community. The well-being of society in the built 

environment is attributed its socio-cultural characteristics such as its image, 



133 

 

historicity, architectural merit, aesthetic and townscape benefits as well as good 

neighbourhood and amenity provisions.  

Other categories such as the Technological and Political categories, Legal and 

Economic categories and Technological and Social categories receive moderately 

high correlation values of 0.67, 0.66 and 0.65 respectively. Perhaps the 

Technological and Political categories are related since technological improvement 

decreases the waste and pollution caused by the building, which will increase 

community support and conservation efforts. The Legal and Economic categories 

are related perhaps because the density and proximity in the area where the 

building is situated, as well as the plot size, are connected to the fire and 

occupational safety of the structure as stipulated in the fire, disability and building 

codes. Furthermore, the relationship between the scores of the Technological and 

Social categories could be because technological improvements in the building can 

result in better aesthetics and can have an impact on the community in terms of 

innovation and better quality of life. This implies that the architectural merit and 

socio-cultural benefits depend on the effective implementation of technological 

aspects in the design of new buildings. 

Gliem and Gliem (2003) suggest that it is imperative to calculate and report 

Cronbach’s alpha coefficient for internal consistency reliability when using Likert 

scales. Therefore, the reliability of the scale and the measurements are important if 

the results from the survey would be used in further assessments. Cronbach’s 

alpha, which is a measure of internal consistency, is evidence of the accuracy and 

reliability of results over time (Gliem & Gliem, 2003). Additionally, measurements 

from an instrument such as a questionnaire can be said to be stable or reliable if 

the same results are elicited over a repeated administration of the survey. The 

alpha coefficient has values ranging from 0 to 1 where 1 represents perfect 

consistency. It is important to have high consistency or stability in order to 

generalise the results obtained from a survey. The goal for this research was 0.8, 

which was achieved (Gliem & Gliem, 2003).The interpretation scale for this test is 

shown in Table 5-6. 
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TABLE 5-6 ALPHA COEFFICIENT TABLE 

Alpha High Consistency/Stability 

0.9-1 Excellent 

0.8-0.9 Good 

0.7-0.8 Acceptable 

0.6-0.7 Questionable 

0.5-0.6 Poor 

Less than 0.5 Unacceptable 

 

The alpha coefficient for this study is computed from the responses (not the 

scores) of the architects’ responses. In this case, the value of alpha for the whole 

survey is 0.93, suggesting that the scale has high reliability and if the respondents 

were to answer a same survey again in the future, their responses would be similar 

to what has been collected. Values of the alpha coefficient are also computed for 

each category, where all of the related items are taken into account. The values are 

0.62 for the Physical category, 0.69 for the Economic category, 0.78 for the 

Functional category, 0.82 for the Technological category, 0.58 for the Social 

category, 0.90 for the Legal category and 0.78 for the political category. 

Another measure of reliability and agreement between respondents is the 

intraclass correlation coefficient (ICC). This is used in determining if the scores per 

category which are obtained from the sum of all items pertaining to that category 

are stable, since the ICC is only applicable to interval scale data. The ICC also 

measures the stability of the results for continuous data, so the ICC is used to 

assess the stability of the summated scores for each category. For the scores 

obtained from the responses, the value of the ICC is 0.72, which again suggests that 

the results are stable and the architects agree on the scores that they have given.  

5.4 CONSENSUS TEST 

A unique consensus test is developed in this research to provide clear advice on 

the level of consensus or consistency between respondent opinions for each 

question in a Likert survey. A score of 100% is obtained when all respondents 

share the same opinion (e.g. 100% agreement that criteria is ‘important’) and a 
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score of 0% is obtained when the opinions of respondents are evenly divided (e.g. 

5 respondents select each of the options in the Likert scale). This test works for 

any number of options, although in this research a 5-point Likert scale is adopted. 

The standard deviation is a measure of agreement, and in this test the standard 

deviation of the counts of each of the responses per item is compared to the 

maximum standard deviation. The maximum standard deviation is the standard 

deviation if all of the have the same response, regardless of what that response 

might be. Table 5-7 shows hypothetical consensus test calculations for a 5-point 

Likert survey of 15 people, 150 people and 100 people respectively. 

TABLE 5-7 CONSENSUS TEST ILLUSTRATION 

Question SD D N A SA STDEV CONSENSUS (%) 

I 3 3 3 3 3 0 0.00 
II 0 0 0 15 0 6.7082 100.00 
III 2 1 8 2 2 2.8284 42.16 
IV 0 0 1 14 0 6.1644 91.89 
V 3 2 4 3 3 0.7071 10.54 
VI 1 6 1 6 1 2.7386 40.82 
VII 2 4 2 4 3 1 14.91 
VIII 7 7 1 0 0 3.6742 54.77 

     Max 6.7082  

Question SD D N A SA STDEV CONSENSUS (%) 

I 30 30 30 30 30 0 0 
II 0 0 0 150 0 67.0820 100.00 
III 20 10 80 20 20 28.2843 42.16 
IV 0 0 10 140 0 61.6441 91.89 
V 30 20 40 30 30 7.0711 10.54 
VI 10 60 10 60 10 27.3861 40.82 
VII 20 40 20 40 30 10 14.91 
VIII 70 70 10 0 0 36.7423 54.77 

     Max 67.0830  

Question SD D N A SA STDEV CONSENSUS (%) 

I 20 20 20 20 20 0 0.00 
II 0 0 0 100 0 44.7214 100.00 
III 99 1 0 0 0 44.1645 98.75 
IV 10 15 20 25 30 7.9057 17.68 
V 50 50 0 0 0 27.3861 61.24 
VI 25 25 25 25 0 11.1803 25.00 
VII 75 25 0 0 0 32.5960 72.89 
VIII 21 20 20 20 19 0.7071 1.58 

     Max 44.7214  

Consensus Test formula = STDEV(X)*100/STDEV(MAX) 
SD = strongly disagree; D = disagree; N = no opinion; A = agree; SA = strongly agree 
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5.5 FINAL DEVELOPMENT OF THE ADAPTSTAR MODEL 

The adaptSTAR-derived weightings reflect the judgments of the respondents on 

the importance of each of the categories based on the answers to the questionnaire 

(see Table 5-8) and its derivation of weightings (see Appendix E).  Firstly, the 

weights per category are determined based on the survey responses, which results 

in the Physical category garnering the highest weight of 16.08%; followed by the 

Functional category (15.23%); Technological and Social categories (14.85%and 

14.37%respectively); the Economic and Legal categories (13.40% and 13.28% 

respectively); and the Political category (12.79%). The sum of the seven 

obsolescence categories is 100% with a coefficient of variation of just 8.32%. It is 

not unreasonable to conclude, therefore, that all of the categories have a similar 

weight. This was the assumption in Langston’s ARP model (Langston, 2008). 

The same approach is used to determine the design criteria weights. The results of 

the calculation, including the application of the Consensus Test to indicate the level 

of agreement, are shown in Table 5-8. 

Additionally, it is worth knowing the consensus percentages per sub- categories as 

shown in Table 5-8. The percentages of consensus range from the lowest rating of 

37.42% up to the highest rating of 80.75%. The maintainability criterion under the 

physical category received the highest percentage while the service ducts and 

corridors criterion under the functional category received the lowest percentage in 

terms of respondents’ agreement. 

The design criteria which received the most consensus(i.e. >50%) from the 

respondents are: Maintainability (80.75%); Material durability and workmanship 

(60.66%); Orientation and solar access (60.33%); Structural integrity and 

foundation (57.62%); Image and history (57.60%); Urban masterplan and zoning 

(56.92%); Aesthetics and townscape (55.50%); Spatial flow and atria (54.04%); 

Flexibility and convertibility (52.15%); Fire protection and disability access 

(51.77%); and Neighbourhood and amenity (50.60%). 
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TABLE 5-8 ADAPTSTAR CRITERIA WEIGHTINGS 

adaptSTAR Criteria Raw Weight 
(%) 

Consensus 
(%) 

Total Weight 
(%) 

Physical16.08 

Structural integrity and foundation 34.70 57.62 5.58 

Material durability and workmanship 33.12 60.66 5.33 

Maintainability 32.18 80.75 5.17 

Economic13.40 

Density and proximity 33.33 45.61 4.47 

Transport and accessibility 33.76 43.36 4.52 

Plot size and site plan 32.91 40.50 4.41 

Functional15.23 

Flexibility and convertibility 22.45 52.15 3.42 

Disassembly 19.44 43.36 2.96 

Spatial flow and atria 19.68 54.04 3.00 

Structural grid 19.91 48.58 3.03 

Service ducts and corridors 18.52 37.42 2.82 

Technological14.85 

Orientation and solar access 18.87 60.33 2.80 

Glazing and shading 17.11 44.27 2.54 

Insulation and acoustics 16.75 43.36 2.49 

Natural lighting and ventilation 17.99 48.17 2.67 

Energy rating 15.52 38.47 2.31 

Feedback on building performance and usage 13.76 40.00 2.04 

Social14.37 

Image and history 32.65 57.60 4.69 

Aesthetics and townscape 35.03 55.50 5.04 

Neighbourhood and amenity 32.31 50.60 4.64 

Legal13.28 

Standard of finish 32.85 44.72 4.36 

Fire protection and disability access 35.04 51.77 4.65 

Occupational health, IEQ, safety and security 32.12 45.17 4.27 

Political                                       12.79 

Ecological footprint and conservation 31.66 39.50 4.05 

Community support and ownership 33.98 44.72 4.35 

Urban masterplan and zoning 34.36 56.92 4.39 
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The adaptSTAR model and its corresponding weighted percentages based on the 

survey results are summarised in Figure 5-9.  

 

FIGURE 5-9 THE ADAPTSTAR MODEL (FINAL DEVELOPMENT) 

 
The model can be applied using two approaches: either through a general ranking 

based on the main categories and their corresponding percentages, or by using the 

detailed ranking based on the design criteria. The latter is recommended. 

5.6 TESTING OF THE SELECTED CASE STUDIES USING ARP MODEL 

The eleven NSW case studies are assessed by the ARP model to determine an 

independent ranking of their potential for adaptive reuse. The assessment of the 

GPO Building in Melbourne, which is the pilot study in this study, can be found in 

Langston (2008) and is presented in Appendix G. The determination of ARP scores 

is based on assembled documentation for each case study. To avoid undue bias in 

this process, two strategies were applied. First, the ARP scores were computed 

before adaptSTAR criteria and weights were determined, and were not amended at 
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any subsequent stage of the research. Second, Professor Craig Langston performed 

these assessments independent of the researcher. As designer of the ARP model, it 

was appropriate to outsource this aspect of the research to ensure that 

appropriate judgment in scoring the case studies occurred and that the eleven 

NSW cases were consistent with the pilot. A summary of the ARP results using 

Professor Langston’s template is presented in Table 5-9 (see also Appendix H). 

TABLE 5-9 ARP TESTING RESULTS OF THE TWELVE CASE STUDIES 

A B C D E F G H I J K L M 

Egan Street 
Apartments 

1923 1923 81 150 100 0.40 82 68.6 1 HI 69.8 l 

Toxteth Church 
and Hall 

1898 1898 109 200 100 0.28 115 62.9 6 HI 66.7 n 

Prince Henry 
Hospital 

1881 1881 122 200 100 0.25 121 62.7 -1 HD 63.2 n 

Tocal Visitor 
Centre 

1907 1907 95 150 100 0.33 91 58.9 -4 HD 63.2 n 

Defence 
Buildings 

1916 1916 87 150 100 0.30 96 53.9 9 HI 59.3 h 

GPO Building, 
Melbourne 

1859 1919 85 200 100 0.28 115 49.1 30 MI 66.7 m 

George Patterson 
House 

1892 1892 108 200 100 0.20 134 44.3 26 MI 55.0 x 

Grand Babworth 
House 

1912 1912 91 250 97 0.22 144 42.0 53 MI 66.7 m 

The Mint Coining 
Factory 

1811 1811 193 250 100 0.12 185 39.7 -8 MD 45.1 n 

Bushells Building 
 

1923 1923 78 200 100 0.23 128 36.3 50 MI 59.3 x 

Sully’s 
Emporium 

1885 1885 119 150 100 0.37 87 32.6 -32 MD 66.6 n 

Forum Wellness 
Centre 

1886 1886 120 150 100 0.33 91 32.1 -29 MD 63.2 n 

Averages 107 188 100 0.27 100 48.6 9  62.1  

Coefficient of variation (Column G) = 28% 

Legend: 

A. Case study project 
B. Date of construction 
C. Date of last refurbishment 
D. Building age 
E. Forecast of physical life 
F. Percentage of calculator completed 
G. Annual rate of obsolescence 
H. Predicted useful life 
I. ARP score 
J. Years to useful life reached 
K. ARP comments 
L. Maximum ARP score 
M. ARP risk exposure 

HI:  Adaptive reuse potential is high and increasing  
HD:  Adaptive reuse potential is high and decreasing  
MI: Adaptive reuse potential is moderate and increasing 
MD: Adaptive reuse potential is moderate and decreasing 
h: High 
l: Low 
m:  Moderate 
n:  Nil 
x: Extreme 
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By way of example, the three case studies that received the three highest ARP 

scores are explained briefly below: 

 Egan Street Apartments with an ARP score of 68.60% was constructed 

in 1923, making it 89 year old. Its expected physical life is calculated to 

be 150 years, which means that the building should be structurally safe 

and habitable until 2073. Its obsolescence rate is assessed as 0.40% per 

annum. The building’s useful life is predicted at 81 years and therefore 

it is expected to become obsolete in 2005. However, its adaptive reuse 

actually occurred in 2004. The building’s ARP score is interpreted as 

high and increasing with a maximum possible ARP score of 69.80% (i.e. 

in 2005). In terms of ARP risk exposure, the building’s score is ‘low’. 

 Toxteth Church and Hall with an ARP score of 62.90% was constructed 

in 1898 and is now 114 years old. Its expected physical life is calculated 

to be 200 years and therefore stand until 2098. Its obsolescence rate is 

0.28% per annum. The building’s useful life is calculated at 116 years 

and it is would have been expected to become obsolete in 2014. 

Nevertheless, it was adaptively reused in 2007 ahead of forecast. The 

building’s ARP score is interpreted as high and increasing with a 

maximum possible ARP score of 66.70% possible if the intervention had 

waiting another 7 years. In terms of ARP risk exposure, the building’s 

score is ‘nil’. 

 Prince Henry Hospital receives an ARP score of 62.70%. It was 

constructed in 1881 and is now 131 years old. Its expected physical life 

is calculated to be 200 years and should be structurally safe until 2081. 

Its obsolescence rate is 0.25% per annum. The building’s useful life is 

calculated at 121 years and it is therefore expected to become obsolete 

in 2002. It was adaptively reused in 2003. The building’s ARP score is 

interpreted as high and decreasing with a maximum possible ARP score 

of 63.20% (in 2002). In terms of ARP risk exposure, the building’s score 

is ‘nil’. 
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The lower the ARP score the less aligned is the date of adaptive reuse intervention 

compared with the model’s forecast. The three case studies garnering the lowest 

ARP scores are also briefly discussed below: 

 Bushells Building scores36.30% for ARP. It was constructed in 1923 

(i.e. 89 years old). Its expected physical life is calculated to be 200 

years, making it habitable until 2123. Its obsolescence rate is 0.23% per 

annum. The building’s useful life is calculated at 128 years and it is 

therefore expected to become obsolete in 2051. It underwent adaptive 

reuse in 2001, some 50 years before forecast. The building’s ARP score 

is interpreted as moderate and increasing with a maximum possible 

ARP score of 59.60% possible. In terms of ARP risk exposure, the 

building’s score is ‘extreme’. 

 Sully’s Emporium with an ARP score of 32.60 per cent was constructed 

in 1885. It is now 127 years old. Its expected physical life is calculated 

to be 150 years and should survive until 2035. Its obsolescence rate is 

0.37% per annum. The building’s useful life is estimated to be87 years 

rendering it obsolete in 1972. It wasn’t adaptively reused until 2004, 32 

years later than expected. The building’s ARP score is moderate and 

decreasing with a maximum possible ARP score of 66.60% arising in 

1972. In terms of ARP risk exposure, the building’s score is ‘nil’. 

 Finally, Forum Wellness Centre receives an ARP score of 32.10%. 

Constructed in 1886, this building is now 126 years old. Its expected 

physical life is predicted to be 150 years, giving it life until 2036. Its 

obsolescence rate is 0.33% per annum. The building’s useful life is 

calculated at 91 years and so it is expected to become obsolete in 1977. 

In 2006 the building underwent adaptive reuse (i.e. 29 years later than 

expected). The building’s ARP score is interpreted as moderate and 

decreasing with a maximum possible ARP score of 63.20%. In terms of 

ARP risk exposure, the building’s score is ‘nil’. 
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The ARP model can assess physical life between 25 and 300 years (Langston, 

2008). Since all case studies are heritage-listed, it is not surprising that the 

physical life forecasts for the case studies range between 150 and 250 years. The 

mean estimated physical life is 188 years. The annual obsolescence rate has a 

highest annual rate of 0.40% and a lowest annual rate of 0.12%, with a mean value 

of 0.27%. The coefficient of variation for obsolescence across all projects is 28%. 

The mean predicted useful life is 116 years, and the mean actual building age is 

107 years.  

In determining the ARP, the ARP score ranges from 32.1% to 68.6% with a mean of 

48.6%. This means that the case studies vary between a moderate score (20-49%) 

and a high score (50-100%). All of the projects have moderate or high ARP scores, 

which explain why they were all suitable candidates for adaptive reuse. In terms of 

whether the ARP score is increasing or decreasing, 25% of projects (i.e. 3) are high 

and increasing, 16.67% of projects (i.e. 2) are high and decreasing, 33.33%of 

projects (i.e. 4) are moderate and increasing and 25.00% of projects (i.e. 3)are 

moderate and decreasing potential. 

5.7 STRATEGIES FOR IMPROVED CASE STUDY REUSE 

With the benefit of hindsight, this section explores the potential for improving the 

success of adaptive reuse interventions later in the case study’s life by adopting 

different strategies at the time of their original design. This activity is performed in 

the context of technology and opportunity that the designers had access to when 

the projects were conceived, as well as the practicality of implementation. 

The essential design strategies needed for the improvement of each case study are 

based on the author’s personal judgement as an architect and researcher, while 

drawing some valuable insights from the data collected through the experts’ in-

depth interviews with reference to each case study’s blueprints and literature 

reviews (Archer, 2002; NSW Department of Planning and RAIA, 2008; Australian 

Heritage Database, 2011). Each case study is discussed below. 
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5.7.1 EGAN STREET APARTMENTS 

As a light industrial building, this building is low maintenance and in good physical 

condition. This is evident in Figure 5-10 and Appendix B, where the building’s 

exterior façade and sidings are made of brick and concrete. Thus, the building has 

good quality construction although in the long term the use of timbers as window 

lintels and doors will have to be repaired or upgraded. Further, in terms of 

potential vertical expansion, it would have been wise if the intended structural 

load allowed for possible mezzanine or second level addition. Economically, it is 

strategically located in the centre of Newtown, which had a medium population 

density and light industry that has since changed into more residential zoning. It is 

also a privately-owned building and now considered a local heritage landmark that 

will attract moderate community interest. Even though the building has tight-

space planning, it still offers an open plan layout.  

 

FIGURE 5-10 EGAN ST. FLOOR PLAN AND FACADE 

The massive external brick walls of the building provide some thermal mass that 

help insulate the interior from the outside conditions, however heating is essential. 

As seen on the existing floor plan, there are only two big windows at the rear side 

of the building while at the front are doors leading to the small office and the 

timber roller shutter door for the driveway. This does not allow natural ventilation 

and provides poor airflow movement in the interiors.   
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The design strategies identified to improve the original design of this case study 

include enhancing its structural capacity so that it will be able to accommodate 

vertical expansion, where in this case a possible mezzanine level extension can be 

provided. As an industrial building, the designer can anticipate future vertical 

expansion even though the requirement of the client is only to accommodate their 

present need for mechanical purposes. Although brickwalls are the popular or 

available material during those days, cement was also newly introduced around 

that time. It could have been better to use cement for its walls so that additional 

beams for possible level extensions in the future can be guaranteed. Besides, the 

brickwork provided in the original design is only capable of supporting the roof of 

the building. The provision of cement can encourage a higher floor to ceiling ratio 

which would be ideal for raised floors or concealed ceiling additions when future 

expansion needs to cater for vertical and horizontal circulation of services. This is 

also a good strategy to compensate for its tight plan using all its side boundaries. 

Concrete walls have better thermal mass than brickwalls and so can contribute to 

lower energy demand for the building. Also if a longer awning was provided on the 

facade and canopies installed over its large windows at the rear, sunshading would 

be enabled. To improve airflow movement, a good strategy would have been to 

provide roof exhausts to let out hot air and add insulation linings that can deflect 

heat and minimise sound transfer. Alternatively, the provision of skylight or 

clerestory windows would allow natural daylight to the building. In terms of 

linings, the use of asbestos made products to prevent possible contamination in the 

future would not have been foreseeable. 

As to overall quality, the original design has above standard brickwalls for an 

industrial building, but the wooden materials were poor. With the use of concrete 

rather than brick, wooden lintels for the doors and windows would not be used 

and hence reduce decay and cracking in the future. Also, the use of galvanized iron 

sheets as roll up shutters could be used instead of the timber shutter doors to 

increase longevity and lower maintenance. Glazing and fire protection could have 

been considered in the conceptual design stage, however such technology was not 

available at that time. 
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5.7.2 GRAND BABWORTH HOUSE 

As a 93-room grand mansion, the building has enjoyed adequate funding for 

maintenance purposes and its physical condition is good. As shown in Appendix B, 

the existing plans and its interiors were luxuriously designed and exhibit quality 

workmanship. It features good joinery, magnificent oak panelled walls, decorative 

plaster works and grand timber stairway. It is a privately owned high-end estate 

building and now a State Heritage landmark which will attract high community 

interest. The mansion is located in a suburban area and has significant garden 

features. It also has grand balconies and porches that give a good view of the 

harbour and the garden. 

The overall design strategy that was needed to improve the design of the Babworth 

House would have been to make it more functional in a way that it provides ample 

spatial flow and allows an open plan layout. Although the mansion has an interior 

courtyard, balconies and high ceilings, too much room partitions discourage 

natural ventilation to go deeper into the partitioned rooms.  Even though the 

wooden external walls of the building provided some thermal mass that would 

help insulate the interior from the outside conditions, moderate heating is still 

essential. Thus, double skin layer panelled walls with insulation linings could have 

been provided. Also the use of asbestos made products should not have been used 

as construction materials for the mansion, but the dangers of asbestos were not 

known at the time.  

The mansion has a skylight allowing daylight passing thru the courtyard; but 

natural lighting is missing in many of the spaces, especially in the basement area. 

5.7.3 TOCAL VISITOR CENTRE 

As shown in Figure 5-11 and Appendix B, the centre has received moderate 

maintenance since it has caretakers to upkeep the whole Tocal Homestead. The 

centre was constructed to a good standard made of timber, brick and stone, 

although its sawn round timber posts on solid base rock needs careful 

maintenance in the long term. The centre’s foundation is clay soil overlaying 
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various types of sandstones. It is an 18 metre by 16 metre open structure, 8 metres 

high at the apex with 4 metre eaves. The original galvanized iron roof was replaced 

with zincalume roofing sheets during the 1990s.  This Australian rural shed and 

state heritage listed landmark is a historic site of national interest, although 

located in a rural setting will attract moderate community interest. The centre was 

privately owned before it was sold to CB Alexander Foundation.  

 

 

 

 

 

FIGURE 5-11 EXISTING FAÇADE OF TOCAL CENTRE 

The centre faces the north and enjoys full use of the sun. Better treatment of the 

exterior facades could have occurred to improve thermal performance and energy 

conservation. Further, double-skin external wall and roof cladding construction is 

needed to incorporate thermal and acoustic insulation. Maximising opportunities 

for natural ventilation and heating is important such as the provision of exhaust 

fans in the roof apex, gable vents and louvres for good airflow. 

Even though the case study was only intended to store hay and farming equipment, 

the structural capacity of its original design could have been improved by using a 

concrete base as the main floor and as a footing for timber columns to protect 

against decay due to rising damp and water seepage. Also the standard of quality 

could have been better by installing more durable materials for finishes. Glazing 

also could have been provided although during those times it would have been 

unusual to do so for an agricultural shed. 
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5.7.4 TOXTETH CHURCH AND HALL 

As shown in Appendix B, this building is made up of original stone and brick 

construction displaying good condition and quality standard structure. It is a local 

heritage landmark located in the centre of Toxteth. A remarkable characteristic of 

this building is that its conversion is reversible, meaning the building could be 

turned back into a church in the future. Both church and hall have an open plan 

layout with high ceiling. It was constructed to a high standard displaying intricate 

joinery of the roof and ceiling structures. It is privately owned by a religious 

congregation; however as heritage landmark in the area, it will attract high 

community interest.  

The design strategy that was needed to improve the church and hall comprises 

providing some technological attributes to encourage natural daylight, ventilation 

and improve acoustic conditions. It has a good roof and gutter system that allows 

rainwater collection. Courtyard and landscaping can be provided to join the church 

and the hall while retaining spatial flow. Skylights or clerestory windows also 

could have been provided to welcome the sun inside the building and roof vents or 

cathedral windows cross ventilations for good airflow movement.  The structural 

load could have been allocated for potential vertical expansion like providing a 

mezzanine level in the future. 

5.7.5 BUSHELLS BUILDING 

As shown in Appendix B, this seven-storey building is made up of masonry walls, 

timber columns and exposed timber ceiling beams and joists. The building is in 

good condition and workmanship is of quality standard.  It could have been a high 

maintenance building due to its multi-level condition and food production 

purposes. This State heritage building is located at the heart of Sydney’s central 

business district building. It is considered important because of its industrial 

character; historical associations and a witness to the development of local 

industry in Sydney. These heritage features will attract high community interest. 

The building has an open floor space plan and opportunities for reversibility of 

new additions are possible.  
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The overall design strategy that was needed to improve the Bushells building 

involves its functional and legal characteristics. As a multi-storey building and 

functions for tea production, the building should have better fire egress and stairs 

allocated as well as the provision for future disability access, ramps and corridors. 

Lifts could have been provided and atrium and light wells incorporated in the 

interiors to allow natural lighting. Wood panels or cement boards could have been 

used for wall partitions instead of the selected products to prevent contamination 

during future renovation.  

Window glazing could have been provided for acoustic and smoke sealing 

purposes although these features were not yet available at that time. Ample space 

could have been provided to accommodate service ducts, cabling electrical, air-

conditioning and other mechanical systems. 

5.7.6 DEFENCE BUILDINGS 

As shown in Appendix B, these three buildings are made of wood and brick 

construction that sit on an asphalt surface. They exhibit low maintenance for a 

one-storey post-WWI building in good condition. The buildings are well-located 

and have excellent views to the east across Sydney Harbour. These privately 

owned buildings were an open-plan military hospital, constructed in good 

standard. 

To improve the original design of these buildings, some legal and technological 

aspects could have been incorporated into the original design, such as providing 

landscaping or courtyards along or between the verandahs, installing more roof 

ventilators, canopy on windows, bigger roof eaves, louvred panels and no asbestos 

materials for cladding, internal linings and insulations on roofs and ceilings and 

partitions. Fireplaces to provide heating and double skin layers for exterior walls 

for thermal mass would have been useful. The clerestory roof and high ceiling 

allows good airflow movement. 
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5.7.7 SULLY’S EMPORIUM 

As shown in Appendix B, this two-storey stone building with light metal truss for 

its curved roof was used as a mining hardware store and is structurally sound. This 

local heritage landmark is located in Broken Hill and considered as an important 

mining enterprise that will attract moderate community interest. It was a privately 

owned building with an open-plan type and has good joinery. It has a verandah on 

its storefront and enjoys rear lane access.  

To improve the building’s original design, correct safety height of balusters could 

have been applied, canopies and awnings added for sun-shading and mezzanine 

considered to open up the area instead of a closed second level, providing better 

airflow movement and high ceiling clearance. Fire egress and disability access 

could have been considered in the design since it had a public retail function. 

5.7.8 THE MINT COINING FACTORY 

As shown in Appendix B, this government-owned two-storey sandstone structure 

of masonry construction is in good condition. The Mint building is located in the 

central business district of Sydney was constructed to a good standard. As 

Sydney’s oldest and most precious historical sites it attracts high community 

interest.   

The design strategies that could have been incorporated into the original design 

include the provision of some passive solar and natural ventilation designs by 

providing more skylights in the two wings, and landscaping surrounding the 

building and within the central courtyard. The specification of fire prevention and 

disability access such fire egress and ramps could also have been provided. 

Additionally, it would have been wise to the conduct soil testing before 

construction to try and prevent rising damp, mercury and hydrocarbon 

contamination, as well as control termite infestation. However, such knowledge 

may have been lacking during those times. 
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5.7.9 FORUM WELLNESS CENTRE 

As shown in Appendix B, the centre is a one-storey stone and brick structure and is 

in good condition. The centre is government-owned and is located in the centre of 

Newcastle. It has an open-plan layout and of good workmanship standard. As a 

heritage building it will attract moderate community interest. To improve the 

future conversion process of this building, some technological and legal aspects of  

its design could have been incorporated, such as the provision of skylights, roof 

vents, longer eaves, awnings on windows and roof insulations not made of 

asbestos. The provision of fire safety equipment within the premises in case of fire 

and glazing on windows could have been ideal however these features may not 

have been available during that period. 

5.7.10 GEORGE PATTERSON WAREHOUSE 

As shown in Appendix B, this six to seven level brick construction with timber 

joists with cast iron columns and elaborate pressed metal ceilings display a good 

condition and quality standard building. The building is located in the central 

business district of Sydney and is now an important heritage landmark that will 

attract high community interest. The building is privately owned and has an open-

plan layout for its showrooms on each level. The massive external walls of the 

building provided thermal mass that help insulate the interior from the outside 

conditions, but some form of heating is essential.  

To improve the original design of the building, the technological and legal aspects 

of the building should have been further considered, such as the provision of 

skylights, light wells and an atrium as well as the provision of clerestory and 

louvred panels near windows and openings, improving natural light, ventilation 

and good airflow movement.  The glazing of windows, fire stairs and egress, 

ramps and bigger halls leading to the lifts for disability access would have been 

worth considering but may have been cost prohibitive. Water tank and hot water 

heating could have been installed, together with the mechanical plant and lift. 
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5.7.11 PRINCE HENRY HOSPITAL 

As shown in Appendix B, this institutional building showcasing Georgian Revival 

style architecture in the Federation period is of good condition and quality 

standard. The building is located in the centre of Little Bay and as an important 

heritage building it will attract high community interest. It has a substantial open-

plan layout, especially within its laboratories; wide verandahs, nice balustrades 

and joinery, as well as roof slates from England. The external walls of the building 

provide some thermal mass to help insulate the interior from the outside 

conditions; nevertheless some form of heating is essential.  

The overall design strategy needed to improve the building includes adoption of 

passive solar and natural ventilation design principles that could help reduce the 

need for artificial heating and cooling. This may have been achievable by providing 

skylights and roof vents for daylight and ventilation, roof overhangs, awnings and 

verandas for sun-shading. Better glazing design and fire protection could have 

been considered in the conceptual stage. 

Further, waterproofing is needed to prevent rising damp problems in the future. A 

courtyard or atrium could also have been provided. Further, avoidance of 

potentially toxic materials for the insulation of services, partitions and ceilings to 

prevent contamination would have made a significant difference later in the 

building’s life. 

5.7.12 GPO BUILDING, MELBOURNE 

As shown in Appendix B, the building is made of masonry construction and is in 

excellent condition. The building is an important heritage landmark located in the 

centre of Melbourne, and is much beloved by Melbournians. The massive external 

walls of the building provide good thermal mass and help insulate the interior 

from the outside conditions, but nevertheless some form of heating is essential 

although the demand on energy would have been moderate. The building was 

constructed to a reasonably high standard with cast iron columns, coffered 

ceilings, intricate grille works and winding wooden stairs.  
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To improve the original design of the building, water tank and hot water heating 

could have been installed along with mechanical plant. Further, clerestory 

windows, louvred panels, atrium and light wells to provide natural lighting and 

ventilation and good airflow movement can be provided in more areas than just 

the main postal sorting chamber. Better consideration of fire stairs, fire protection 

equipment and egress, ramps and bigger circulation areas leading to the lifts for 

disability access could have provided advantage during future renovation. 

5.8 CONCLUDING REMARKS 

This chapter has sought to develop the adaptSTAR model by defining and 

weighting necessary criteria to assess design performance to support future 

adaptive reuse intervention. The resultant model takes the form of a checklist of 

considerations that, if implemented, would lead presumably to higher potential for 

reuse later in life. This aspect, of course, has yet to be tested. 

In preparation for validating the model, the ARP scores for each case study were 

computed. These enable the case studies to be ranked and prioritised for 

intervention; high ARP scores suggest more likelihood of success than buildings 

displaying low ARP scores. 

In addition, using the identified design criteria retrospectively, suggestions are 

made as to how each of the case studies could have been improved at the time of 

their creation. So in each case two design solutions are outlined – one as built and 

one that incorporates additional improvements to facilitate future adaptation. 

The next chapter attempts to validate the model by comparing adaptSTAR scores 

and ARP scores, and determining if improvement in design leads to higher scores 

and higher success. 
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CHAPTER 6  

VALIDATION OF THE ADAPTSTAR 

MODEL 

 

6.1 PURPOSE OF THIS CHAPTER 

Chapters 4 and 5 described and discussed Stages 1 and 2 of the research plan and 

outlined how these stages met the first and second objectives of this research. 

These objectives were to identify and investigate the critical design factors needed 

in a design evaluation tool by translating the adaptive reuse model into a set of 

contemporary design strategies that will maximise the opportunity for future 

optimal adaptive reuse and to discover and apply individual design criteria and 

appropriate weightings for each strategy.  
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The list of potential design criteria and their corresponding weighted importance 

for future building adaptive reuse is established. The focus of this chapter is to 

fulfill the third objective of this research: to develop and validate a star rating 

system. Chapter 5 presented the development of the adaptSTAR model and this 

chapter will convey its application to the twelve selected case studies by analysing 

the results of testing the adaptSTAR model on the case studies. The conclusions 

from the ARP results together with the adaptSTAR scores will be compared against 

the two hypotheses defined in Chapters 1 and 3.  

6.2 TESTING OF THE CASE STUDIES USING ADAPTSTAR 

Using the weightings discovered in Section 5.5 in Chapter 5, an adaptSTAR score 

sheet is developed and used to calculate the future building adaptive reuse star 

rating of the selected twelve Australian case studies. The case study experts, who 

are also the principal architects of the case study projects, were asked to assess 

their projects according to the adaptSTAR score sheet provided to them (see 

Appendix F). The scoring of course must relate to the latent conditions before any 

adaptive reuse interventions were made, and therefore is a retrospective analysis. 

To check the veracity of the experts' responses, as well as ensure the consistency of 

answers throughout the testing process across case studies, the researcher and her 

primary supervisor (Professor Langston) independently completed the score 

sheets and their results were compared to those found by the experts.  

Both the researcher and Professor Langston based their collaborative answers on 

the gathered secondary data and interview transcripts. This process of 

triangulation was helpful as it allowed the research to establish that some of the 

experts had answered questions based on their present conditions (i.e. after the 

adaptive reuse intervention) instead of considering the latent conditions prior to 

reuse. This moderation process led to an agreed adaptSTAR score for each case 

study. 

A star rating schema is developed to express the adaptSTAR scores in a more 

practical context. Using a similar approach to that adopted by GBC Green Star and 

LEED energy rating systems, Table 6-1 lists the adaptSTAR star ratings. 
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TABLE 6-1 ADAPTSTAR STAR RATINGS 

adaptSTAR 
score Star Rating 

85 - 100 ***** (5 stars) 

70 - 84 **** (4 stars) 

55 - 69 *** (3 stars) 

40 - 54 ** (2 stars) 

25 - 39 * (1 star) 

Less than 25 unranked 

 

The following sections discuss and analyse the results of the adaptSTAR testing of 

the twelve case studies for both the actual (as-built) design and the proposed 

(improved) design. Appendices I and J contain the supporting evidence. 

6.2.1 EGAN STREET APARTMENTS 

Egan Street Apartments obtained a moderated adaptSTAR score of 79.10% (4 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-1. 

 

FIGURE 6-1 ADAPTSTAR TEST FOR EGAN STREET APARTMENTS 
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This score rises to 86.59% (5 stars) if the nominated improvements to the original 

design had been undertaken when the building was constructed in 1923. 

6.2.2 GRAND BABWORTH HOUSE 

Grand Babworth House obtained a moderated adaptSTAR score of 75.94% (4 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-2. 

 

FIGURE 6-2 ADAPTSTAR TEST FOR GRAND BABWORTH HOUSE 

This score rises to 80.97% (still 4 stars) if the nominated improvements to the 

original design had been undertaken when the building was constructed in 1912. 

6.2.3 TOCAL VISITOR CENTRE 

Tocal Visitor Centre obtained a moderated adaptSTAR score of 62.97% (3 stars). 

The distribution of the score across the seven obsolescence categories is illustrated 

in Figure 6-3. 
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FIGURE 6-3ADAPTSTAR TEST FOR TOCAL VISITOR CENTRE 

This score rises to 70.85% (4 stars) if the nominated improvements to the original 

design had been undertaken when the building was constructed in 1907. 

6.2.4 TOXTETH CHURCH AND HALL 

Toxteth Church and Hall obtained a moderated adaptSTAR score of 84.27% (4 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-4. 

This score rises to 89.37% (5 stars) if the nominated improvements to the original 

design had been undertaken when the building was constructed in 1898. 

6.2.5 BUSHELLS BUILDING 

Bushells Building obtained a moderated adaptSTAR score of 61.94% (3 stars). The 

distribution of the score across the seven obsolescence categories is illustrated in 

Figure 6-5. 

This score rises to 67.47% (still 3 stars) if the nominated improvements to the 

original design had been undertaken when the building was constructed in 1923. 
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FIGURE 6-4 ADAPTSTAR TEST FOR TOXTETH CHURCH AND HALL 

 

 

FIGURE 6-5 ADAPTSTAR TEST FOR BUSHELLS BUILDING 
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6.2.6 DEFENCE BUILDINGS 

Defence Buildings obtained a moderated adaptSTAR score of 57.83% (3 stars). The 

distribution of the score across the seven obsolescence categories is illustrated in 

Figure 6-6. 

 

FIGURE 6-6 ADAPTSTAR TEST FOR DEFENCE BUILDINGS 

This score rises to 62.98% (still 3 stars) if the nominated improvements to the 

original design had been undertaken when the building was constructed in 1916. 

6.2.7 SULLY’S EMPORIUM 

Sully’s Emporium obtained a moderated adaptSTAR score of 75.76% (4 stars). The 

distribution of the score across the seven obsolescence categories is illustrated in 

Figure 6-7. 

This score rises to 79.25% (still 4 stars) if the nominated improvements to the 

original design had been undertaken when the building was constructed in 1885. 
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FIGURE 6-7 ADAPTSTAR TEST FOR SULLY'S EMPORIUM 

6.2.8 THE MINT COINING FACTORY 

The Mint Coining Factory obtained a moderated adaptSTAR score of 56.03% (3 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-8. 

 

FIGURE 6-8 ADAPTSTAR TEST FOR THE MINT COINING FACTORY 
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This score rises to 64.78% (still 3 stars) if the nominated improvements to the 

original design had been undertaken when the building was constructed in 1811. 

6.2.9 THE FORUM WELLNESS CENTRE 

Forum Wellness Centre obtained a moderated adaptSTAR score of 69.68% (3 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-9. 

 

FIGURE 6-9 ADAPTSTAR TEST FOR FORUM WELLNESS CENTRE 

 

This score rises to 74.40% (4 stars) if the nominated improvements to the original 

design had been undertaken when the building was constructed in 1886. 

6.2.10 GEORGE PATTERSON WAREHOUSE 

George Patterson Warehouse obtained a moderated adaptSTAR score of 59.63% (3 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-10. 

This score rises to 62.67% (still 3 stars) if the nominated improvements to the 

original design had been undertaken when the building was constructed in 1892. 
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FIGURE 6-10 ADAPTSTAR TEST FOR GEORGE PATTERSON WAREHOUSE 

6.2.11 PRINCE HENRY HOSPITAL 

George Patterson Warehouse obtained a moderated adaptSTAR score of 69.79% (3 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-11. 

 

FIGURE 6-11 ADAPTSTAR TEST FOR PRINCE HENRY HOSPITAL 
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This score rises to 76.96% (4 stars) if the nominated improvements to the original 

design had been undertaken when the building was constructed in 1881. 

6.2.12 GPO BUILDING, MELBOURNE 

GPO Building, Melbourne, obtained a moderated adaptSTAR score of 83.17% (4 

stars). The distribution of the score across the seven obsolescence categories is 

illustrated in Figure 6-12. 

 

FIGURE 6-12 ADAPTSTAR TEST FOR GPO BUILDING, MELBOURNE 

This score rises to 86.30% (5 stars) if the nominated improvements to the original 

design had been undertaken when the building last underwent major 

refurbishment in 1919. 

6.3 TESTING OF HYPOTHESIS H1 

Hypothesis H1 states that there is a relationship between the ARP model and the 

new adaptSTAR model: the more successful the adaptive reuse project, the higher 

the adaptSTAR score. Table 6-2 provides the essential data upon which this 

hypothesis can be initially tested. Scores pertain to the original (as-built) design. 
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TABLE 6-2 SUMMARY OF ADAPTSTAR AND ARP RESULTS (AS-BUILT) 

Case Study Project adaptSTAR Actual ARP Maximum ARP 

Egan Street Apartments 79.10 68.6 69.8 
Grand Babworth House  75.94 42.0 66.7 
Tocal Visitor Centre  62.97 58.9 63.2 
Toxteth Church and Hall 84.27 62.9 66.7 
Bushells Building  61.94 36.3 59.3 
Defence Buildings 57.83 53.9 59.3 
Sully’s Emporium  75.76 32.6 66.6 
The Mint Coining Factory 56.03 39.7 45.1 
Forum Wellness Centre 69.68 32.1 63.2 
George Patterson House 59.63 44.3 55.0 
Prince Henry Hospital 69.79 62.7 63.2 
GPO Building, Melbourne  83.17 49.1 66.7 

Mean  69.68 48.6 62.1 

Coefficient of Variation 14.30% 26.02% 10.88% 

 

In order to validate the adaptSTAR model, the results for the twelve case studies 

are compared to those produced by the ARP model. The use of regression is 

applied to exhibit quantitatively the correlation between the adaptSTAR score 

(taken as the independent variable) and the actual ARP score (taken as the 

dependent variable). Linear regression (line of best fit) is computed to establish 

the relationship, if any. Regression analysis is commonly used to determine the 

relationship between two variables, and the correlation coefficient (r2) is used to 

measure the degree of linear association between them on a scale of 0 to 1 

(Schroeder et al., 1986). A strong correlation can be interpreted as a coefficient of 

0.7 or more (Achen, 1982). 

Figure 6-13 shows that there is little relationship between adaptSTAR and actual 

ARP scores. At first this suggests that H1 cannot be supported. But it is 

unreasonable to compare adaptSTAR against actual ARP, since the latter is 

influenced by when the intervention took place, rather than the optimum time. 
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FIGURE 6-13 RELATIONSHIP OF ADAPTSTAR AND ACTUAL ARP SCORES (AS-BUILT) 

Figure 6-14, alternatively, compares adaptSTAR with maximum ARP scores. 

Maximum ARP reflects the optimum intervention point for adaptive reuse (i.e. 

when the useful life expires and the building is obsolete). While this is a forecast 

and may not always be correct, so too the adaptSTAR score implies that a future 

intervention occurs at the appropriate time – not prematurely or belatedly. 

The r2 value of 0.6763 indicates a moderately high correlation between adaptSTAR 

and maximum ARP. The regression line indicates that higher adaptSTAR scores 

should occur for higher ARP scores, or in other words, the two variables are 

positively correlated. The line of best fit provides a possible predictor for the 

dependent variable (ARP) based on the independent variable (adaptSTAR) in this 

case. 
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FIGURE 6-14 RELATIONSHIP OF ADAPTSTAR AND MAXIMUM ARP SCORES (AS-BUILT) 

Table 6-3 follows a similar procedure, except that the adaptSTAR and ARP scores 

are adjusted to take account of the proposed improvements to the as-built design. 

In the case of ARP scores, the ‘best case’ obsolescence factor is used to recalculate 

actual and maximum ARP. Improved designs tend to have lower ARP scores as 

they become obsolete later in life than a design of poorer performance. 

TABLE 6-3 SUMMARY OF ADAPTSTAR AND ARP RESULTS (IMPROVED) 

Case Study Project adaptSTAR Actual ARP Maximum ARP 

Egan Street Apartments 86.59 50.2 59.3 
Grand Babworth House  80.97 29.9 55.0 
Tocal Visitor Centre  70.85 45.2 50.3 
Toxteth Church and Hall 89.39 56.7 63.2 
Bushells Building  67.47 15.7 33.0 
Defence Buildings 62.98 35.3 45.1 
Sully’s Emporium  79.25 34.5 55.0 
The Mint Coining Factory 64.78 31.1 33.0 
Forum Wellness Centre 74.40 34.1 50.3 
George Patterson House 62.67 21.7 33.0 
Prince Henry Hospital 76.96 62.7 63.2 
GPO Building, Melbourne  86.30 39.5 59.3 

Mean  75.22 38.1 50.0 

Coefficient of Variation 12.68% 36.08% 23.07% 
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For the improved designs, Figures 6-15and 6-16 compare adaptSTAR with actual 

ARP scores and adaptSTAR with maximum ARP scores respectively. 

 

FIGURE 6-15 RELATIONSHIP OF ADAPTSTAR AND ACTUAL ARP SCORES (IMPROVED) 

 

FIGURE 6-16 RELATIONSHIP OF ADAPTSTAR AND MAXIMUM ARP SCORES (IMPROVED) 
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In both cases the r2 values increase and are positively correlated. An r2 of 0.7509 is 

computed between adaptSTAR and maximum ARP, which is interpreted as a 

strong relationship. Furthermore, comparing Figure 6-15 with Figure 6-17, it can 

be observed that the improved designs for each case study out-perform the as-

built designs, as indicated by the higher adaptSTAR scores, while the relationship 

between adaptSTAR and ARP is strengthened. 

Hypothesis H1 is therefore proven. 

6.4 TESTING OF HYPOTHESIS H2 

Hypothesis H2 states that the use of the adaptSTAR tool during the original facility 

design processes leads to higher ARP scores when the facility is obsolete. Table 6-4 

provides the essential data upon which this hypothesis can be tested. 

TABLE 6-4 SUMMARY OF ADAPTSTAR AND ARP RESULTS (AS-BUILT V IMPROVED) 

Case Study Project % Change in 
adaptSTAR 

% Change in 
Actual ARP 

% Change in 
Maximum ARP 

Egan Street Apartments +9.47 -26.82 -15.04 
Grand Babworth House  +6.62 -28.81 -17.54 
Tocal Visitor Centre  +12.51 -23.26 -20.41 
Toxteth Church and Hall +6.08 -9.86 -5.25 
Bushells Building  +8.93 -56.75 -44.35 
Defence Buildings +8.91 -34.51 -23.95 
Sully’s Emporium  +4.61 +5.83 -17.42 
The Mint Coining Factory +15.62 -21.66 -26.83 
Forum Wellness Centre +6.77 +6.23 -20.41 
George Patterson House +5.10 -51.02 -40.00 
Prince Henry Hospital +10.27 no change no change 
GPO Building, Melbourne  +3.76 -19.55 -11.09 

Mean  +8.22 -21.68 -20.19 

 

It most case studies, an improvement in the original design as a result of 

adaptSTAR insight lead to a reduction in actual or maximum ARP. Only Sully’s 

Emporium and Forum Wellness Centre obeyed the hypothesis in regard to actual 

ARP, and no case study obeyed the hypothesis in regard to maximum ARP. 

Furthermore, Prince Henry Hospital’s improved adaptSTAR score had no effect on 

either actual or maximum ARP. 
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However, the reverse of the hypothesis is generally supported. The use of the 

adaptSTAR tool during the original facility design processes leads to lower ARP 

scores when the facility is obsolete. The reason for this is that superior design 

strategies to enable future adaptive reuse intervention appear to increase the 

useful life of the building. This result in lower ARP scores as the expected date of 

intervention is delayed. 

Table 6-5 compares useful life predictions between as-built and improved designs 

as produced by the ARP model. In all but one case, the predicted useful life for the 

improved design rose above that of the as-built design. A mean increase of about 

15% is computed. This suggests that use of the adaptSTAR model during facility 

design can lead to buildings that have a longer useful life, which implies better 

deployment of resources and less social cost. 

TABLE 6-5 COMPARISON OF USEFUL LIFE FORECASTS (AS-BUILT V IMPROVED) 

Case Study Project Original 
Useful Life 

Forecast (yrs) 

Improved 
Useful Life 

Forecast (yrs) 

% Change in 
Useful Life 

Egan Street Apartments 82 96 +17.07 
Grand Babworth House  144 168 +16.67 
Tocal Visitor Centre  91 106 +16.48 
Toxteth Church and Hall 116 121 +4.31 
Bushells Building  128 164 +28.13 
Defence Buildings 96 111 +15.63 
Sully’s Emporium  87 101 +16.09 
The Mint Coining Factory 185 205 +10.81 
Forum Wellness Centre 91 106 +16.48 
George Patterson House 134 164 +22.39 
Prince Henry Hospital 121 121 no change 
GPO Building, Melbourne  116 128 +10.34 

Mean  116 133 +14.66 

 

6.5 CONCLUDING REMARKS 

Hypothesis H1 is supported by the case study data, while Hypothesis H2 is not. An 

alternative H2 hypothesis is supported, indicating that the use of the adaptSTAR 

tool during the original facility design processes leads to lower ARP scores when 

the facility is obsolete. This is due to increased useful life, which is considered 

economically, socially and environmentally superior. 
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Nevertheless, there are only 12 data points in this analysis and further testing of 

the model is recommended to guarantee its successful application. Moreover, the 

case studies were all ‘heritage buildings’ which certainly influence the results. 
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CHAPTER 7  

CONCLUSION AND 

RECOMMENDATIONS 

 

7.1 PURPOSE OF THIS CHAPTER 

This chapter presents a brief summary of the previous chapters of the thesis and 

discusses the results of the three stages of the research methodology in relation to 

the objectives set out in Chapter 1. This chapter also identifies the limitations of 

this research and the possibilities for further research. The implications for 

practice and recommendation for future development and commercialisation of 

the adaptSTAR model are discussed before the end of the research project is 

reached.  
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7.2 THESIS SUMMARY 

As the effects of man-made climate change become felt around the world, there has 

been an increasing global and local focus on strategies that address the causes of 

climate change. Thus, adaptive reuse is relevant to the current climate change 

adaptation agenda not only because of its ability to recycle existing buildings, 

resulting in an overall embodied energy saving and reduced requirement for 

natural resources, but also because it allows for the up-cycling of these existing 

buildings into robust urban regeneration projects. Building adaptive reuse is a 

successful global strategy for re-purposing and extending the lifespan of many 

types of facilities. One example of this is with historical buildings, where adaptive 

reuse can help to conserve the socio-cultural and historical values of the buildings 

for future generations to use and enjoy. 

Additionally, upgrading existing buildings is a more climate-friendly strategy than 

building new energy-efficient buildings. In the past, the protection and 

maintenance of existing buildings, especially ancient monuments, was encouraged 

through conservation, preservation and adaptation practices using laws and 

policies implemented on both a global and local scale. However, in spite of the 

evidence that shows the importance of adaptive reuse, building designers 

encounter many challenges in resolving the complex set of issues that need to be 

considered when undertaking adaptive reuse projects as well as determining the 

requisite design solutions to sustain buildings as they age, since most buildings are 

not designed to maximise their future adaptive reuse potential. 

One thing that becomes obvious in this research in terms of the review of the 

existing literature is that there is a lack of consensus about what are the most 

suitable criteria for design decision-making. In addition, what should be the 

appropriate design criteria to use for maximising the future adaptive reuse 

potential of new buildings during their design process, as well as the relative 

weighting of these design criteria? This issue is considered a major gap in existing 

knowledge. An additional gap is noted in the lack of a rating tool that effectively 

considers or predicts the adaptive reuse potential of new or future buildings. 



173 

 

Responding to these two deficiencies, and considering the problem statement in 

Chapter 1, the aim of this research is to create and validate a design evaluation tool 

that leads to making purposeful design decisions for future adaptive reuse during 

the development stage. Initial research suggests that that the embedded adaptive 

reuse potential of a future building can be represented by measurable critical 

design factors. Three research objectives are developed from the research aim and 

are answered by completing the three stages of the research methodology. The 

three objectives comprise: 

1. identify and investigate the critical design factors needed in a design 

evaluation tool by translating the ARP model (Langston, 2008) into a 

set of contemporary design strategies that maximise the opportunity 

for the optimal adaptive reuse of buildings in the future; 

2. discover and apply individual design criteria and appropriate 

weightings for each strategy that are informed by a combination of case 

study analysis, expert interview and practitioner survey; and 

3. develop and validate a star rating system, adaptSTAR, that is aligned to 

best practice and describes predicted adaptive reuse potential in a 

quantitative manner at the outset of a new project. 

This research is an explorative study and is done using a sequential mixed-mode 

research methodology (qualitative and quantitative) to collect relevant data and 

enable the findings to be triangulated and validated. Stage 1 addresses the first 

research objective and uses a qualitative approach, interviewing key experts 

involved in the twelve selected award-winning adaptive reuse case studies. A list of 

key design criteria that is derived from the results of the interviews, field surveys 

and the underpinning literature is identified and established. Stage 2 addresses the 

second research objective and uses a quantitative research methodology. Selected 

registered architects in Australia rank and weight the list of design criteria 

developed in Stage 1 by assessing the relative importance of each strategy and 

their contexts via an online survey. Stage 3 addresses the third research objective, 



174 

 

which tests the new adaptSTARmodel against Langston’s ARP model in order for it 

to be validated. 

Two underlying hypotheses emerge from this validation:  

H1:  There is a positive relationship between the ARP model and the new 

adaptSTAR model:  the more successful the adaptive reuse project, the 

higher the adaptSTARscore. 

H2: The use of the adaptSTAR tool during the original facility design leads 

to higher ARP scores when the facility is obsolete. 

The results obtained from the three stages are discussed in the next section of this 

chapter, which addresses how the research objectives are answered and presents 

the findings of the testing of the hypotheses.  

7.3 CONTRIBUTION TO KNOWLEDGE 

The findings of this research satisfy the research objectives of the thesis. The 

literature review confirms there is a need to focus on the importance of the 

sustainable retrofitting of existing buildings, recognising that building adaptive 

reuse is an important strategy in the climate change agenda. Two knowledge gaps 

are addressed by fulfilling the research objectives, as demonstrated by the results 

of the three stages of the research methodology. Stage 1 of this research develops a 

list of design criteria that were grouped into seven categories that were closely 

aligned with the seven obsolescence categories identified in the ARP model 

(Langston, 2008); thus supporting direct comparison. 

These seven categories are physical, economic, functional, technological, social, 

legal and political. The list of design criteria are ranked and weighted in Stage 2 of 

the research, leading to the development of the adaptSTAR model. The adaptSTAR 

model’s derived weighted scores in percentages are established and these 

confirmed that even though the categories have different scores, each of the 

categories is approximately equal weight. Thus, the assumption of the ARP model 

that the obsolescence factors are treated equally is vindicated. These weights then 
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determine how each criterion is assessed and produce both a score out of 100 and 

a star rating that benchmarks a new design in terms of its future adaptive reuse 

potential (see Figure 7-1).This is both a unique and significant contribution to the 

built environment disciplines. 

 

FIGURE 7-1 THE ADAPTSTAR MODEL 

To fulfil the third objective, Stage 3 of the research tests of the adaptSTAR model 

by evaluating the twelve case studies and comparing the results with those 

produced independently from the ARP model. This process uses both the original 

as-built design and an improved design; the latter informed by the adaptSTAR 

model in the context of technologies and knowledge at the time of the original 

construction. 

Hypothesis H1 states that there is a relationship between the ARP model and the 

new adaptSTAR model: the more successful the adaptive reuse project, the higher 

the adaptSTAR score. The r2 value of 0.6763 indicates a moderately high 
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correlation between adaptSTAR and maximum ARP. The regression line indicates 

that higher adaptSTAR scores should occur for higher ARP scores, or in other 

words, the two variables are positively correlated. The line of best fit provides a 

possible predictor for the dependent variable (ARP) based on the independent 

variable (adaptSTAR) in this case. Repeating this comparison for the improved 

designs, an even stronger correlation (0.7509) is observed. It is found that the 

improved designs for each case study outperform the as-built designs, as indicated 

by the higher adaptSTAR scores, while the relationship between adaptSTAR and 

ARP is strengthened. Although, there are only 12 data points in this analysis, 

Hypothesis H1 is therefore proven in this research undertaking. The further 

testing of the model is recommended to guarantee its successful application as 

discussed in section 7.4 of this chapter.  

Hypothesis H2 states that the use of the adaptSTAR tool during the original facility 

design processes leads to higher ARP scores when the facility is obsolete. H2 is not 

supported from the data. The reason for this is that superior design strategies to 

enable future adaptive reuse intervention appear to increase the useful life of the 

building. This results in lower ARP scores since the expected date of intervention is 

delayed. Comparing the as-built and improved designs, it is found that a building’s 

useful life on average increases 14.66%, while the adaptSTAR score increases 

8.22% and the maximum ARP score decreases 20.19%. Buildings that are 

optimised for adaptive reuse potential actually become obsolete later in life than 

would otherwise be the case, and so contribute more to society before adaptive 

reuse intervention is necessary. 

This research demonstrates that the assessment of future adaptation in newly 

designed buildings is achievable. The research methodology fills the knowledge 

gaps identified in the literature. The review of existing research provides insight 

that there are specific design criteria that lead to achieving future adaptive reuse 

potential for buildings. Moreover, these design criteria can be measured and 

developed into a design rating tool, the adaptSTAR model. The adaptSTAR model is 

an extension to the existing sustainability tools used to measure a building’s 
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energy efficiency. It may even be possible to integrate sustainability and 

adaptability into a single decision tool. 

This research extends current knowledge on the significance of adaptive reuse in 

promoting embodied energy among existing and new buildings as a climate change 

adaptation strategy. Most importantly, it develops a new concept of ‘future 

building adaptive reuse’, which is now defined as a strategy to prolong the useful 

life of buildings before they reach physical, economic, functional, technological, 

social, legal or political obsolescence. This concept is a new contribution in the 

field since existing research focuses on the adaptive reuse of existing buildings 

only. The introduction of this new concept can help inform architectural design, 

urban planning and development decisions aimed at reducing overall energy usage 

of the built environment by minimising embodied energy and promoting vibrant 

urban regeneration initiatives. 

7.4 IMPLICATIONS FOR FURTHER RESEARCH 

Focus on the development of new knowledge regarding future building adaptive 

reuse, sustainability issues and future design directions will continue, probably at 

an increasing rate for the next generation, propelled by an increasing awareness of 

environmental responsibility. This focus will make research in this field more 

important since it not only conveys methods of dealing with the development of 

new knowledge, but also offers the capacity to manage change. Other research 

directions that would contribute to the better understanding of adaptive reuse and 

its link to climate change can be undertaken such as expanding this study beyond 

the building scale and applied into heritage precincts and historical districts or 

even at a city wide scale. This study would lead to urban regeneration and 

sustainability related research initiatives that would strengthen the role of 

adaptive reuse in the process of shaping cities. This could be a foundation for 

future research that contributes the development of future urban policy 

framework in relation to adaptive reuse and sustainability of cities. 

Additionally, it would be worthwhile for researchers to widen the focus of this 

research to include a broader sample of case studies located in different 
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geographical settings and with a more diverse range of design characteristics. To 

broaden the study from it purposeful sampling approach, it would be worth to 

expand the sample size by including other actors involved in the decision-making 

process in adaptive reuse projects such as other building professionals, real estate 

developers and investors, clients and other private and public/ government 

institutions. 

This research was based on twelve Australian adaptive reuse case studies of 

heritage-listed buildings. Despite this restricted sample size, it is suggested that 

the findings can be applied globally. However, the international generalisability 

has not been tested. Furthermore, this model has also not been tested on existing 

buildings that are not heritage-listed. Future research could look at exploring 

global and non-heritage-listed buildings, applying the concept to a large number of 

case studies with different typologies.  

Another interesting research direction may be the application of the adaptSTAR 

model to unsuccessful adaptive reuse case studies, thus stimulating understanding 

of the factors that negatively influence adaptive reuse potential during the design 

process. Studying this area may help with the detailed development and 

refinement of the model and its concept, as well as test its affectivity as a rating 

tool similar to Green Star and LEED. Negative evaluation can be a logical step in 

testing and evaluating the strengths and weaknesses of rating tools like 

adaptSTAR. 

7.5 IMPLICATIONS FOR PRACTICE 

The trend towards increasing sustainability through finding new functional 

purpose for existing buildings, rather than demolishing them and constructing 

anew, has led to the significance of the concept of future building adaptive reuse. 

This research provides a checklist that allows for the benchmarking of future 

buildings with embedded adaptive reuse potential. The application and use of the 

adaptSTAR model in Australia and on a global scale depends on the willingness of 

design practitioners and other allied professionals to use the tool during the design 

process from pre-design and concept decision-making to the implementation of 
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the project. This tool can even be applied to post-construction stages to monitor 

the adaptability of the newly designed buildings over time.  

The adaptSTAR model has important implications for practitioners and clients. 

However, one issue that may arise that is beyond the scope of this research is the 

advocacy and awareness process for building clients during the implementation of 

this model into practice. The design decision-making process involves clients, and 

if the clients don’t recognise the importance of the model’s contribution to 

designing future buildings with maximum adaptive reuse potential, and if the 

concept is not part of the client’s preferences, then the successful inclusion of the 

model into the design process will be negated. 

To ensure that clients are aware of the benefits of using simulation models such as 

adaptSTAR during the design process and recognise that the model serves as a 

valuable tool for building sustainability, professional bodies such as the Australian 

Institute of Architects should take the lead, in conjunction with their counterparts 

in the global market, in promoting adaptability in the same way organisations such 

as the Green Building Council have promoted sustainability. 

Aside from the publication of a research paper in practice for the implementation 

of this new rating tool,  an open forum is recommended that will serve as an 

opportunity for public and professional debate so as to publicly discuss and 

critique the model’s future development and commercialisation. Coupled with the 

publication of this research, this initiative can increase awareness of the potential 

and benefit of using the adaptSTAR model. Lastly, support for its implementation 

can be provided through a policy framework or through a commercialisation 

partnership with a third party developer or professional institute. Other 

researchers can assist in this process by pursuing future adaptability of buildings 

in their work. 

7.6 CONCLUDING REMARKS 

Sir Norman Foster once said that the green agenda is an important issue at present 

and that every architect or designer will have to design for the present with an 
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awareness of the past for a future which is essentially unknown. This research is 

timely and has considered Sir Norman’s statement since the study investigates 

previous design principles and strategies in order to inspire future design 

directions. These design principles highlight the architectural canonical criteria 

from the Roman architect, Vitruvius such as Utilitas (Commodity), Firmitas 

(Firmness) and Venustas (Delight); as well as Alex Gordon's criteria for 

sustainability (i.e. long life, loose fit and low energy) as key design criteria for 

future buildings. 

Many historical buildings, especially those constructed between the 15thand19th 

centuries, have withstood the passage of time and are still showcasing their beauty 

and vitality as they embrace new uses. However, in the 20th century, particularly 

with the emergence of ‘international style’ buildings, the average building’s 

lifespan has shortened and their function becomes obsolete faster, resulting in the 

buildings becoming candidates for demolition once they are no longer fulfilling 

their original purpose. It is important that society does not continue this trend into 

the 21st Century. 

It is not possible to know what lies ahead for future buildings but, using current 

research on sustainability and the impact on natural resources and climate, it is 

possible to forecast the connection between built environment activity and 

sustainability. We know that buildings are responsible for between 40 to 50 per 

cent of total energy use worldwide. As the single largest contributor to global 

greenhouse gas emissions, one of the greatest challenges that face the built 

environment is how to improve and maintain sustainability. To demolish old 

buildings and replace them with new developments leads to a high demand in 

energy, land and materials, and the generation of waste, whereas revitalising old 

buildings and breathing new life and vitality into them extends the building’s 

lifespan and the efficiency of its existence. There are indications that the property 

and building industry is already changing its mindset, but change needs to happen 

faster and be supported and encouraged by government policy or legislation. 
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Considering the social and environmental imperatives, the development 

undertaken in this research concerning a future adaptation potential rating tool 

will assist designers in making decisions to achieve optimum efficiency and useful 

life from their creations. This model’s practical application when used with the 

existing sustainability tools provides a coherent design process, with each of the 

elements playing different roles that contribute to achieving a more 

comprehensive result in promoting the sustainability of the built environment 

during the different stages of the building’s lifecycles. Sustainability and 

adaptability are not mutually exclusive. 

An important outcome of this research is its findings can empower designers of 

buildings to make critical decisions that contribute to improving longevity and 

future reuse. This research contributes in an innovative way by reverse 

engineering Langston’s ARP model so that the impact of current design decisions 

on future obsolescence is better understood. The adaptSTAR model provides a new 

approach in understanding the adaptive reuse value of every building. The list of 

design criteria is an important development in the research discipline of adaptive 

reuse potential and establishing the framework of design guidelines for future 

building adaptive reuse. Both the detailed design criteria and the weighting values 

of the adaptSTAR model provide significant references to further research in this 

field.  

It is hoped that this work will inspire further investigation into future building 

adaptive reuse, as well as provide an opportunity for redefining conservation 

through adaptive reuse and holistically position urban conservation as a 

determining factor in sustainable development. This research can help promote 

mutual understanding and empower design professionals, their clients and the 

communities they serve to take on the role of ‘adaptation warriors’, safeguarding 

culture, heritage and the quality of the natural and built environment for future 

generations to enjoy and admire.  
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 Appendix B: The Twelve Case Studies 

The eleven case studies were based from the book published by the NSW 

Department of Planning & RAIA in 2008, entitled “New Uses for Heritage Places: 

Guidelines for the Adaptation of Historic Buildings and Sites”,  which is a joint 

publication of the Heritage Council of New South Wales and the Royal Australian 

Institute of Architects, Sydney. Further, a section on in-depth interview summary 

and supporting literatures were included to add to the case studies profile as 

presented in the published book (NSW Department of Planning & RAIA, 2008). 

Moreover, together with the NSW award-winning adaptive reuse case studies, the 

GPO Building which was used as the pilot study in the first year of the research 

study is also presented herein. Below are the selected twelve case studies of the 

research study: 
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As- built Plan of the Adaptively Reused Defence Buildings
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As- built Elevation of the Adaptively Reused Defence Buildings
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As- built Section of the Adaptively Reused Defence Buildings
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 Appendix C: Example Coding of Experts’ Interview Results from NVivo 
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NVivo Coding of Expert Interview Results in Chart for Structural Durability Design Criterion  
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NVivo Coding of Expert Interview Results in Text and Percentage of References for Structural Durability  Design Criterion 

<Internals\interviews and litrevs\Expert 1> - § 3 references coded [2.89% Coverage] 

Reference 1 - 1.37% Coverage 

a. It’s about the quality of materials used that will last. For example, the thing with this building’s that the side walls were triple brick 

built a hundred years ago and even if it’s lime and mortar they are in good condition 

Reference 2 - 0.84% Coverage 

b. It’s about minimizing waste and maximising longevity of the building. To me building for longevity and building with quality is a big 

one. 

Reference 3 - 0.68% Coverage 

a. The Egan Street façade contained an entrance door and a large timber roller shutter, and was structurally sound, 

<Internals\interviews and litrevs\Expert 10> - § 1 reference coded  [1.92% Coverage] 

Reference 1 - 1.92% Coverage 

a. Height of the building, core of the building, offset, utilising existing structures and add 10 to 12 floors- analyse the structures, put 

floors at a normal height. 

<Internals\interviews and litrevs\Expert 12> - § 2 references coded  [1.29% Coverage] 

Reference 1 - 1.03% Coverage 

file:///C:\Users\clangsto\AppData\Roaming\Microsoft\Word\01072013finalthesis_sconejos302732210659829377\56b9d444-9c2c-4688-90cf-240608ef7fa1
file:///C:\Users\clangsto\AppData\Roaming\Microsoft\Word\01072013finalthesis_sconejos302732210659829377\5bdc2a68-5504-481f-b3cf-2405f4efb75e
file:///C:\Users\clangsto\AppData\Roaming\Microsoft\Word\01072013finalthesis_sconejos302732210659829377\dc556a8c-bfff-401f-a8cf-9f7eae950b28
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a. Original fabric is relatively sound 

Reference 2 - 0.26% Coverage 

b. Stability 

<Internals\interviews and litrevs\Expert 14> - § 1 reference coded  [1.56% Coverage] 

Reference 1 - 1.56% Coverage 

a. Providing extra building capacity for consideration of the future services of the building. 

<Internals\interviews and litrevs\Expert 15> - § 1 reference coded  [4.46% Coverage] 

Reference 1 - 4.46% Coverage 

a. Structurally sound project: extra capacity for columns and foundation (future proofing of buildings to increase future uses), 

<Internals\interviews and litrevs\Expert 4> - § 1 reference coded  [1.17% Coverage] 

Reference 1 - 1.17% Coverage 

a. Base structure story enough to carry load of the additional extra floor/ layer 

<Internals\interviews and litrevs\Expert 8> - § 2 references coded  [1.46% Coverage] 

Reference 1 - 0.97% Coverage 

a. You’ve got built in sustainability in old buildings because they often have thick walls and thermal mass and that’s the case with these 

file:///C:\Users\clangsto\AppData\Roaming\Microsoft\Word\01072013finalthesis_sconejos302732210659829377\afa19943-0b7b-429a-9dcf-2406092b017d
file:///C:\Users\clangsto\AppData\Roaming\Microsoft\Word\01072013finalthesis_sconejos302732210659829377\2a6b19ba-2d13-4b81-9ccf-2406132888f9
file:///C:\Users\clangsto\AppData\Roaming\Microsoft\Word\01072013finalthesis_sconejos302732210659829377\0d5d0664-42e9-4e5a-a4cf-2406082f1565
file:///C:\Users\clangsto\AppData\Roaming\Microsoft\Word\01072013finalthesis_sconejos302732210659829377\c7ffb100-6a4d-4fa5-92cf-2406097132c2
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buildings as you can see very thick wall these are all stonewalls here and slate roof 

Reference 2 - 0.50% Coverage 

b. Built solidly so you’ve got a robust architecture that I think that is could be an inspiration for new buildings. 

<Internals\interviews and litrevs\Expert 9> - § 1 reference coded  [3.05% Coverage] 

Reference 1 - 3.05% Coverage 

a. Builders/ developers more focus on the construction cost and not on the life cycle cost. More on the construction cost and not how 

much a building have to operate in the future. 
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Example Coding from NVivo as Exported in Excel 

Type Name Memo Link Sources/Experts 
Nvivo 
References 

Tree 
Node 

Physical 
Category 

      

 

Tree Node Structural Durability 8 12 

 

Tree Node Material Durability 8 10 

 

Tree Node Workmanship 7 7 

 

Tree Node Maintainability 5 5 

 

Tree Node Design Complexity 4 5 

 

Tree Node Prevailing Climate 2 2 

 

Tree Node Foundation 7 8 

Tree 
Node 

Economic 
Category 

      

 

Tree Node Population Density 2 2 

 

Tree Node Market Proximity 3 3 

 

Tree Node Transport Infrastructure 3 3 

 

Tree Node Exposure 2 2 

 

Tree Node Planning Constraints 4 4 

 

Tree Node Plot Size 2 3 

 

Tree Node Site Access 2 2 

Tree 
Node 

Technological 
Category 

      

 

Tree Node Orientation 15 18 

 

Tree Node Glazing 15 18 

 

Tree Node Insulation and Shading 15 22 

 

Tree Node Natural Lighting 15 20 

 

Tree Node Natural Ventilation 15 22 

 

Tree Node Building Management 
Systems 

3 3 

 

Tree Node Solar Access 15 20 

Tree 
Node 

Social Category       

 

Tree Node Image and Identity 4 9 

 

Tree Node Aesthetics 4 5 

 

Tree Node Landscape and Townscape 3 6 

 

Tree Node History and Authenticity 4 12 

 

Tree Node Amenity 2 2 

 

Tree Node Human Scale 2 2 

 

Tree Node Neighbourhood 2 2 
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Tree Node Political 
Category 

      

 

Tree Node Adjacent Buildings 1 1 

 

Tree Node Ecological Footprint 15 20 

 

Tree Node Conservation 8 17 

 

Tree Node Community Interest and 
Participation 

12 12 

 

Tree Node Urban Masterplan 8 9 

 

Tree Node Zoning 7 7 

 

Tree Node Ownership 4 5 

Tree Node Functional 
Category 

      

 

Tree Node Flexibilty 12 13 

 

Tree Node Disassembly 4 5 

 

Tree Node Spatial Flow 5 8 

 

Tree Node Convertibility 5 7 

 

Tree Node Atria 5 5 

 

Tree Node Structural Grid 5 5 

 

Tree Node Service Ducts and 
Corridors 

11 15 

Tree Node Legal Category       

 

Tree Node Standard of Finish 9 11 

 

Tree Node Fire Protection 6 10 

 

Tree Node Indoor Environmental 
Quality 

11 12 

 

Tree Node Occupational Health and 
Safety 

2 2 

 

Tree Node Security 3 3 

 

Tree Node Comfort 2 2 

 

Tree Node Disability Access 6 7 

 

Tree Node Energy Rating 3 8 

 

Tree Node Acoustics 8 9 

(Refer to Tables 4-1 to 4-7,  The List of Design Criteria with the Experts’ Interview Results in 

Chapter 4 of this Thesis) 

 

Note: The data collection, interview transcriptions and coding analysis in NVivo 8 
format can be found in the CD provided. 
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 Appendix D: Online Survey Questionnaire 
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Appendix E: Stage 2 Supporting Documents 

Results of Online Survey Questionnaire (Raw Data) 

 
R1 R2 R3 R4 R5 R6 R7 R9 R10 R11 R12 R13 R14 R15 R17 R18 R19 R20 R21 R22 R23 R24 R25 R26 R29 

Q1 5 4 5 4 4 4 4 4 5 4 5 4 5 4 5 4 5 5 5 5 5 5 5 5 4 

Q2 4 4 3 2 2 4 4 4 3 4 5 4 4 4 3 4 4 5 4 4 2 4 5 5 3 

Q3 5 5 5 5 4 4 5 5 1 4 5 5 4 5 4 4 5 4 4 5 4 3 5 4 4 

Q4 4 4 4 4 5 4 5 4 4 4 4 4 4 4 4 4 4 4 5 4 4 5 5 4 4 

Q5 4 5 5 2 5 4 5 5 4 4 4 3 4 4 4 4 4 4 4 4 4 5 5 4 2 

Q6 5 4 4 3 2 2 4 4 3 4 4 4 4 5 4 3 4 4 5 3 3 4 4 4 4 

Q7 2 4 4 4 4 2 4 5 3 4 4 3 4 4 4 3 4 3 4 4 5 4 5 3 2 

Q8 5 5 5 4 4 4 4 4 5 4 5 5 5 4 4 3 5 5 4 4 5 5 4 4 4 

Q9 5 4 4 4 4 4 5 4 3 4 5 4 4 4 4 4 4 5 4 5 4 5 5 4 3 

Q10 4 4 4 4 4 4 4 4 3 4 5 4 4 4 4 4 4 5 4 4 4 4 5 4 4 

Q11 3 4 3 3 1 4 4 4 3 3 3 3 4 3 2 3 3 5 3 4 2 4 2 3 3 

Q12 4 4 3 3 1 3 5 4 3 3 3 3 4 3 2 3 4 4 4 3 2 2 4 3 3 

Q13 4 4 4 4 1 2 2 4 3 3 4 4 2 3 2 3 3 4 3 4 4 2 2 3 4 

Q14 4 5 4 5 1 4 3 5 4 4 4 4 4 4 4 3 4 4 4 5 5 3 2 4 4 

Q15 2 4 4 5 1 2 4 4 4 4 4 3 4 2 4 2 3 2 4 4 5 3 2 4 4 

Q16 4 4 4 2 1 2 4 3 3 4 4 4 4 4 4 4 4 3 4 4 4 3 2 3 3 

Q17 4 4 4 3 1 2 5 3 4 4 4 4 4 3 4 3 4 4 4 4 2 4 2 3 3 

Q18 4 4 2 5 1 2 4 4 3 4 4 2 4 2 3 3 4 3 4 3 4 2 2 3 4 
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Q19 4 5 4 4 4 4 5 5 4 4 5 5 4 5 4 4 4 4 5 4 5 5 4 4 2 

Q20 4 5 5 4 3 4 5 4 2 4 4 5 4 4 5 4 4 3 5 4 4 2 4 3 2 

Q21 4 5 5 4 3 2 5 4 2 4 4 3 4 4 5 4 4 3 5 4 4 4 4 3 2 

Q22 5 4 5 4 2 4 5 4 2 5 4 5 4 4 5 4 4 3 5 4 4 5 4 3 4 

Q23 4 4 4 4 1 2 5 4 3 4 5 3 4 4 4 4 4 3 5 3 2 2 4 3 3 

Q24 4 4 4 3 1 1 4 3 3 2 4 2 4 4 4 3 3 3 4 4 2 2 4 3 3 

Q25 4 5 4 3 4 4 3 4 4 3 4 4 4 4 4 3 3 4 4 5 2 4 5 4 4 

Q26 5 4 5 4 2 4 5 4 4 3 4 5 4 4 4 4 4 4 4 4 5 5 5 4 3 

Q27 5 4 4 3 4 2 5 4 2 3 4 4 4 4 4 4 4 4 4 4 4 4 5 3 2 

Q28 5 4 4 3 2 2 5 4 2 4 5 4 4 4 2 4 4 3 4 5 2 4 4 4 2 

Q29 4 4 4 4 1 2 5 4 4 5 5 4 4 4 4 3 4 5 5 4 2 4 4 4 3 

Q30 4 4 4 4 1 1 5 4 2 5 5 4 4 4 4 3 3 4 4 4 2 3 4 4 2 

Q31 2 5 4 2 1 2 4 4 3 3 4 3 4 3 4 3 3 3 3 4 4 4 4 4 2 

Q32 2 4 4 4 4 2 4 5 3 3 4 3 4 4 4 3 3 4 4 5 2 4 4 3 2 

Q33 4 4 4 4 1 2 5 4 3 3 4 4 4 4 4 3 4 3 4 4 2 4 4 4 3 

 
Legend: 
Q1-33= survey questions 
R1-29= survey respondents 
 
 
Note: The analysis in excel format can be found in the CD provided. 
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ADAPTSTAR-DERIVED WEIGHTINGS FOR THE OBSOLESCENCE CATEGORIES 

Categories UI=1 NVI=2 NO=3 I=4 C=5 Total Weight 
(%) 

Mean COV 

Physical 0 0 0 52 80 132 16.08 4.55 176.03 

Economic 0 6 12 72 20 110 13.40 3.79 184.92 

Functional 1 0 3 56 65 125 15.23 4.31 163.56 

Technological 0 0 0 92 30 122 14.85 4.21 236.75 
Social 0 4 3 76 35 118 14.37 4.07 193.05 

Legal 0 4 21 64 20 109 13.28 3.76 166.58 

Political 0 8 18 64 15 105 12.79 3.62 168.45 

      832 100.00   

 

ADAPTSTAR-DERIVED WEIGHTINGS FOR THE DESIGN CRITERIA 

Physical 
Category 

UI=1 NVI=2 NO=3 I=4 C=
5 

Total % Mean COV Weight 
(%) 

Physical 

Structural 
integrity and 
foundation 

0 0 3 52 55 110 34.70 4.40 146.41 5.58 

Material 
durability and 
workmanship 

0 0 6 64 35 105 33.12 4.20 161.48 5.33 

Maintainability 0 0 3 84 15 112 32.18 4.08 221.27 5.17 

      317 100.00   16.08 

Economic   

Density and 
proximity 

1 6 39 28 5 79 33.33 3.16 161.36 4.47 

Transport and 
accessibility 

1 6 36 32 5 80 33.76 3.20 151.49 4.52 

Plot size and site 
plan 

1 12 21 44 0 78 32.91 3.12 145.12 4.41 

      237 100.00   13.40 

Functional    

Flexibility and 
convertibility 

1 2 9 60 25 97 22.45 3.88 150.28 3.42 

Disassembly 1 12 9 52 10 84 19.44 3.36 144.28 2.96 

Spatial flow and 
atria 

1 6 18 60 0 85 19.68 3.40 177.69 3.00 

Structural grid 1 6 18 56 5 86 19.91 3.44 157.89 3.03 

Service ducts and 
corridors 

1 12 18 44 5 80 18.52 3.20 130.73 2.82 

      432 100.00   15.23 

Technological    

Orientation and 
solar access 

0 2 0 60 45 107 18.87 4.28 156.60 2.80 

Glazing and 0 6 9 52 30 97 17.11 3.88 127.57 2.54 
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shading 

Insulation and 
acoustics 

0 6 12 52 25 95 16.75 3.80 127.57 2.49 

Natural lighting 
and ventilation 

0 4 6 52 40 102 17.99 4.08 131.99 2.67 

Energy rating 1 6 18 48 15 88 15.52 3.52 122.19 2.31 

Feedback on 
building 
performance and 
usage 

2 8 24 44 0 78 13.76 3.12 143.34 2.04 

      567 100.00   14.85 

Social    

Image and history 0 2 15 64 15 96 32.65 3.84 167.76 4.69 

Aesthetics and 
townscape 

0 2 6 60 35 103 35.03 4.12 150.60 5.04 

Neighbourhood 
and amenity 

1 6 9 64 15 95 32.31 3.80 160.50 4.64 

      294 100.00   14.37 

Legal          

Standard of finish 0 12 6 52 20 90 32.85 3.60 138.89 4.36 

Fire protection 
and disability 
access 

1 4 6 60 25 96 35.04 3.84 150.73 4.65 

Occupational 
health, IEQ, safety 
and security 

2 6 9 56 15 88 32.12 3.52 143.46 4.26 

      274 100.00   13.28 

Political          

Ecological 
footprint and 
conservation 

1 8 24 44 5 82 31.66 3.28 134.63 4.05 

Community 
support and 
ownership 

0 8 18 52 10 88 33.98 3.52 142.05 4.35 

Urban masterplan 
and zoning 

1 4 15 64 5 89 34.36 3.56 178.76 4.39 

      259 100.00   12.79 
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 Appendix F: adaptSTARQuestionnaire  Template 

INSERT NAME OF CASE STUDY HERE … 
When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses 
therefore relate to the latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON. 

How do you judge the following statements for the above building/facility? 

 s
tr

o
n

gl
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ag
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 d
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ag
re

e
 

 n
eu

tr
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 a
gr

ee
 

 s
tr
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n
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ag

re
e What is the key reason that 

influenced your opinion? v
al

id
 

re
sp

o
n

se
 ?

 

The building’s foundations and frame have capacity for additional structural loads 
and potential vertical expansion. 

          
  

✖ 

The building fabric is well constructed using durable materials, providing potential 
retention of existing exterior and interior finishes. 

          
  

✖ 

The building currently has a low maintenance profile with modest expected levels 
of component repair and replacement over its remaining lifespan. 

          
  

✖ 

The building is situated in a bustling metropolis comprising mixed use development 
and proximity to potential markets. 

          
  

✖ 

The building is located near transport facilities and provides convenience for 
vehicular and pedestrian mobility. 

          
  

✖ 

The building enjoys a site with favourable plot size, access, topography, area, aspect 
and surrounding views. 

          
  

✖ 

The building’s interior layout exhibits strong versatility for future alternative 
arrangements without significant disruption or conversion cost. 

          
  

✖ 

The building has significant components or systems that support disassembly and 
subsequent relocation or reuse. 

          
  

✖ 

The building has sufficient internal open space and/or atria that provides 
opportunity for spatial and structural transformations to be introduced. 

          
  

✖ 

The building has large floor plates and floor-to-floor heights with minimal 
interruptions from the supporting structure. 

          
  

✖ 

The building provides easy access to concealed ducts, service corridors and plant 
room space to ensure effective horizontal and vertical circulation of services.           

  
✖ 
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The building is designed in such a way that it maximizes its orientation with good 
potential for passive solar strategies. 

          
  

✖ 

The building has appropriate fenestration and sun shading devices consistent with 
good thermal performance. 

          
  

✖ 

The building has an insulated external envelope capable of ensuring good thermal 
and acoustic performance for interior spaces. 

          
  

✖ 

The building is designed in ways that maximize daylight use and natural ventilation 
without significant mechanical intervention. 

          
  

✖ 

The building has low energy demand and is operating at or readily capable of 
achieving a 5-star Green Star®  energy rating or equivalent. 

          
  

✖ 

The building supports efficient operational and maintenance practices including 
effective building management and control systems. 

          
  

✖ 

The building has developed strong intrinsic heritage values, cultural connections or 
positive public image over its life. 

          
  

✖ 

The building has high architectural merit including pleasing aesthetics and 
compatability with its surrounding streetscape. 

          
  

✖ 

The building provides relevant amenities and facilities within its neighbourhood 
that can add value to the local community. 

          
  

✖ 

The building displays a high standard of construction and finish consistent with 
current market expectations. 

          
  

✖ 

The building complies with current standards for fire prevention and safety, 
emergency egress and disability provisions. 

          
  

✖ 

The building offers an enhanced workplace environment that provides appropriate 
user comfort, indoor air quality and environmental health and safety. 

          
  

✖ 

The building’s design is compatible with ecological sustainability objectives and 
helps minimize ongoing habitat disturbance. 

          
  

✖ 

The building displays a high level of community interest and political support for its 
future care and preservation. 

          
  

✖ 

The building's current or proposed future use conforms to existing masterplan, 
zoning and related urban planning specifications. 

          
  

✖ 

BUHREC Protocol Number RO-1208              
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 Appendix G:  Adaptive Reuse Potential 
Model (Langston, 2008) 
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 Appendix H: Adaptive Reuse Potential 
(ARP)TestingDocuments 

ARP TESTING OF EGAN STREET APARTMENTS 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 68.6

physical life (Lp) = 150 years index = 180

building age (Lb) = 81 years override = 

original construction date = 1923 today's date = 2004

last refurbishment date = 1923 (enter only if refurbishment was major)

physical (O1) 0.20

economic (O2) 0.05

functional (O3) 0.05

technological (O4) 0.05

social (O5)

legal (O6) 0.15

political (O7) 0.10

total = 0.60 obsolescence rate pa = 0.40

useful life (Lu) = 82.4 years adaptive reuse potential is high

and increasing

years to useful life = 1.4 years ELu = ELb =

maximum arp score (%) = 69.8 (assuming Lu = Lb)

ARP difference (%) = 1.8 %

Risk Management: low
best case obsolescence = 0.45  (low)

useful life (Lu) = 95.7

ARP% = 50.2 adaptive reuse potential is high (no change)

and increasing

worst case obsolescence = 0.65  (high)

useful life (Lu) = 78.4

ARP% = 70.0 adaptive reuse potential is high

and decreasing

ARP difference (%) = 39.6

Low maintenance annual budget and in good condition, medium population 

density and light industry, largely open plan but tight, open and airy, brick wall as 

insulation, owner-occupied building, good quality construction, heritage protected
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ARP TESTING OF GRAND BABWORTH HOUSE 

 

 

 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 42.0

physical life (Lp) = 250 years index = 270

building age (Lb) = 91 years override = 

original construction date = 1912 today's date = 2003

last refurbishment date = 1912 (enter only if refurbishment was major)

physical (O1) 0.05

economic (O2) 0.05

functional (O3) 0.15

technological (O4) 0.10

social (O5)

legal (O6)

political (O7) 0.20

total = 0.55 obsolescence rate pa = 0.22

useful life (Lu) = 144.3 years adaptive reuse potential is moderate

and increasing

years to useful life = 53.3 years ELu = ELb =

maximum arp score (%) = 66.7 (assuming Lu = Lb)

ARP difference (%) = 58.6 %

Risk Management: moderate
best case obsolescence = 0.40  (low)

useful life (Lu) = 167.6

ARP% = 29.9 adaptive reuse potential is moderate(no change)

and increasing

worst case obsolescence = 0.60  (high)

useful life (Lu) = 137.3

ARP% = 46.3 adaptive reuse potential is moderate(no change)

and increasing

ARP difference (%) = 54.9

Low maintenance annual budget and in good condition, low population density 

and exclusive area, largely open plan and flexible, tropically designed, owner-

occupied building, high quality construction, heritage protected
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ARP TESTING OF TOCAL VISITOR CENTRE 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 58.9

physical life (Lp) = 150 years index = 150

building age (Lb) = 95 years override = 

original construction date = 1907 today's date = 2002

last refurbishment date = 1907 (enter only if refurbishment was major)

physical (O1) 0.15

economic (O2) 0.15

functional (O3)

technological (O4)

social (O5)

legal (O6) 0.10

political (O7) 0.10

total = 0.50 obsolescence rate pa = 0.33

useful life (Lu) = 91.1 years adaptive reuse potential is high

and decreasing

years to useful life = -3.9 years ELu = ELb =

maximum arp score (%) = 63.2 (assuming Lu = Lb)

ARP difference (%) = 7.2 %

Risk Management: nil
best case obsolescence = 0.35  (low)

useful life (Lu) = 105.7

ARP% = 45.2 adaptive reuse potential is moderate

and increasing

worst case obsolescence = 0.65  (high)

useful life (Lu) = 78.4

ARP% = 55.8 adaptive reuse potential is high (no change)

and decreasing

ARP difference (%) = 23.6

Low maintenance annual budget and have caretakers, low population density and 

agricultural area, very flexible spaces and quite open, lightly designed and airy, 

owner-occupied building, good quality construction, heritage protected
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ARP TESTING OF TOXTETH CHURCH AND HALL 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 62.9

physical life (Lp) = 200 years index = 240

building age (Lb) = 109 years override = 

original construction date = 1898 today's date = 2007

last refurbishment date = 1898 (enter only if refurbishment was major)

physical (O1) 0.15

economic (O2) 0.05

functional (O3) 0.05

technological (O4) 0.05

social (O5)

legal (O6) 0.05

political (O7) 0.20

total = 0.55 obsolescence rate pa = 0.28

useful life (Lu) = 115.5 years adaptive reuse potential is high

and increasing

years to useful life = 6.5 years ELu = ELb =

maximum arp score (%) = 66.7 (assuming Lu = Lb)

ARP difference (%) = 5.9 %

Risk Management: nil
best case obsolescence = 0.50  (low)

useful life (Lu) = 121.4

ARP% = 56.7 adaptive reuse potential is high (no change)

and increasing

worst case obsolescence = 0.80  (high)

useful life (Lu) = 90.0

ARP% = 66.0 adaptive reuse potential is high

and decreasing

ARP difference (%) = 16.3

Notes:

Low maintenance annual budget and in good condition, central area near park, 

largely, open plan and flexible, good thermal performance, owner-occupied 

building, high quality construction, heritage protected
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ARP TESTING OF BUSHELLS BUILDING 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 36.3

physical life (Lp) = 200 years index = 220

building age (Lb) = 78 years override = 

original construction date = 1923 today's date = 2001

last refurbishment date = 1923 (enter only if refurbishment was major)

physical (O1) 0.15

economic (O2)

functional (O3) 0.05

technological (O4) 0.05

social (O5)

legal (O6) 0.10

political (O7) 0.10

total = 0.45 obsolescence rate pa = 0.23

useful life (Lu) = 127.6 years adaptive reuse potential is moderate

and increasing

years to useful life = 49.6 years ELu = ELb =

maximum arp score (%) = 59.3 (assuming Lu = Lb)

ARP difference (%) = 63.6 %

Risk Management: extreme
best case obsolescence = 0.20  (low)

useful life (Lu) = 163.8

ARP% = 15.7 adaptive reuse potential is low

and increasing

worst case obsolescence = 0.50  (high)

useful life (Lu) = 121.4

ARP% = 40.6 adaptive reuse potential is moderate(no change)

and increasing

ARP difference (%) = 158.6

Low maintenance annual budget and in good condition,high population density 

and business district, largely open plan and flexible,good thermal performance, 

owner-occupied building, high quality construction, heritage protected
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ARP TESTING OF DEFENCE BUILDINGS 

 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 53.9

physical life (Lp) = 150 years index = 190

building age (Lb) = 87 years override = 

original construction date = 1916 today's date = 2003

last refurbishment date = 1916 (enter only if refurbishment was major)

physical (O1) 0.05

economic (O2) 0.10

functional (O3)

technological (O4) 0.10

social (O5)

legal (O6) 0.10

political (O7) 0.10

total = 0.45 obsolescence rate pa = 0.30

useful life (Lu) = 95.7 years adaptive reuse potential is high

and increasing

years to useful life = 8.7 years ELu = ELb =

maximum arp score (%) = 59.3 (assuming Lu = Lb)

ARP difference (%) = 10.0 %

Risk Management: high
best case obsolescence = 0.30  (low)

useful life (Lu) = 111.2

ARP% = 35.3 adaptive reuse potential is moderate

and increasing

worst case obsolescence = 0.60  (high)

useful life (Lu) = 82.4

ARP% = 65.1 adaptive reuse potential is high

and decreasing

ARP difference (%) = 84.4

Low maintenance annual budget, medium population density, largely open plan 

and flexible,tropically designed, owner-occupied building, high quality construction, 

heritage protected
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ARP TESTING OF SULLY'S EMPORIUM 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 32.6

physical life (Lp) = 150 years index = 170

building age (Lb) = 119 years override = 

original construction date = 1885 today's date = 2004

last refurbishment date = 1885 (enter only if refurbishment was major)

physical (O1) 0.05

economic (O2) 0.15

functional (O3) 0.10

technological (O4) 0.10

social (O5)

legal (O6) 0.05

political (O7) 0.10

total = 0.55 obsolescence rate pa = 0.37

useful life (Lu) = 86.6 years adaptive reuse potential is moderate

and decreasing

years to useful life = -32.4 years ELu = ELb =

maximum arp score (%) = 66.6 (assuming Lu = Lb)

ARP difference (%) = 104.4 %

Risk Management: nil
best case obsolescence = 0.40  (low)

useful life (Lu) = 100.6

ARP% = 34.5 adaptive reuse potential is moderate(no change)

and decreasing

worst case obsolescence = 0.65  (high)

useful life (Lu) = 78.4

ARP% = 31.5 adaptive reuse potential is moderate(no change)

and decreasing

ARP difference (%) = 8.9

Low maintenance annual budget,  business area in Broken Hill, open plan and 

flexible spaces,good thermal performance, owner-occupied building, good quality 

construction, heritage protected
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ARP TESTING OF THE MINT COINING FACTORY 

 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 39.7

physical life (Lp) = 250 years index = 270

building age (Lb) = 193 years override = 

original construction date = 1811 today's date = 2004

last refurbishment date = 1811 (enter only if refurbishment was major)

physical (O1)

economic (O2)

functional (O3) 0.05

technological (O4) 0.05

social (O5)

legal (O6)

political (O7) 0.20

total = 0.30 obsolescence rate pa = 0.12

useful life (Lu) = 185.2 years adaptive reuse potential is moderate

and decreasing

years to useful life = -7.8 years ELu = ELb =

maximum arp score (%) = 45.1 (assuming Lu = Lb)

ARP difference (%) = 13.6 %

Risk Management: nil
best case obsolescence = 0.20  (low)

useful life (Lu) = 204.7

ARP% = 31.1 adaptive reuse potential is moderate

and increasing

worst case obsolescence = 0.50  (high)

useful life (Lu) = 151.7

ARP% = 36.6 adaptive reuse potential is moderate(no change)

and decreasing

ARP difference (%) = 17.9

Low maintenance annual budget, CBD and near park, largely open plan and 

flexible,good thermal performance, owner-occupied building, high quality 

construction, heritage protected
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ARP TESTING OF FORUM WELLNESS CENTRE 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 32.1

physical life (Lp) = 150 years index = 150

building age (Lb) = 120 years override = 

original construction date = 1886 today's date = 2006

last refurbishment date = 1886 (enter only if refurbishment was major)

physical (O1) 0.10

economic (O2) 0.05

functional (O3)

technological (O4) 0.05

social (O5)

legal (O6) 0.10

political (O7) 0.20

total = 0.50 obsolescence rate pa = 0.33

useful life (Lu) = 91.1 years adaptive reuse potential is moderate

and decreasing

years to useful life = -28.9 years ELu = ELb =

maximum arp score (%) = 63.2 (assuming Lu = Lb)

ARP difference (%) = 96.5 %

Risk Management: nil
best case obsolescence = 0.35  (low)

useful life (Lu) = 105.7

ARP% = 34.1 adaptive reuse potential is moderate(no change)

and decreasing

worst case obsolescence = 0.65  (high)

useful life (Lu) = 78.4

ARP% = 30.5 adaptive reuse potential is moderate(no change)

and decreasing

ARP difference (%) = 10.7

Low maintenance annual budget, medium to high population density, largely open 

plan and flexible,good thermal performance, owner-occupied building, good quality 

construction, heritage protected
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ARP TESTING OF GEORGE PATTERSON WAREHOUSE 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 44.3

physical life (Lp) = 200 years index = 220

building age (Lb) = 108 years override = 

original construction date = 1892 today's date = 2000

last refurbishment date = 1892 (enter only if refurbishment was major)

physical (O1) 0.10

economic (O2)

functional (O3) 0.10

technological (O4) 0.05

social (O5)

legal (O6) 0.05

political (O7) 0.10

total = 0.40 obsolescence rate pa = 0.20

useful life (Lu) = 134.1 years adaptive reuse potential is moderate

and increasing

years to useful life = 26.1 years ELu = ELb =

maximum arp score (%) = 55.0 (assuming Lu = Lb)

ARP difference (%) = 24.2 %

Risk Management: extreme
best case obsolescence = 0.20  (low)

useful life (Lu) = 163.8

ARP% = 21.7 adaptive reuse potential is moderate(no change)

and increasing

worst case obsolescence = 0.45  (high)

useful life (Lu) = 127.6

ARP% = 50.2 adaptive reuse potential is high

and increasing

ARP difference (%) = 131.0

Low maintenance annual budget,  high population density and CBD, largely open 

plan and flexible,good thermal performance, owner-occupied building, high quality 

construction, heritage protected
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ARP TESTING OF PRINCE HENRY HOSPITAL 

 

 

Adaptive reuse potential
adaptive reuse potential (ARP%) = 62.7

physical life (Lp) = 200 years index = 200

building age (Lb) = 122 years override = 

original construction date = 1881 today's date = 2003

last refurbishment date = 1881 (enter only if refurbishment was major)

physical (O1) 0.10

economic (O2) 0.10

functional (O3) 0.05

technological (O4) 0.10

social (O5)

legal (O6) 0.05

political (O7) 0.10

total = 0.50 obsolescence rate pa = 0.25

useful life (Lu) = 121.4 years adaptive reuse potential is high

and decreasing

years to useful life = -0.6 years ELu = ELb =

maximum arp score (%) = 63.2 (assuming Lu = Lb)

ARP difference (%) = 0.8 %

Risk Management: nil
best case obsolescence = 0.50  (low)

useful life (Lu) = 121.4

ARP% = 62.7 adaptive reuse potential is high (no change)

and decreasing

worst case obsolescence = 0.70  (high)

useful life (Lu) = 99.4

ARP% = 58.4 adaptive reuse potential is high (no change)

and decreasing

ARP difference (%) = 6.8

Low maintenance annual budget,  low population density along Sydney's 

coastline, open plan and flexible spaces,good thermal performance, owner-

occupied building, high quality construction, heritage protected
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Appendix I: adaptSTARTemplates (As-built) 

 

How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

the walls could support the roof but not new work ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

yes the external walls were double and triple brickwork ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

face brick excellent lifespan ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

yes located in the middle of Newtwon 100mtrs away from the main road✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

yes several bus routes and a train station all within close walking distance✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

it is a double terrace house block close to the top of the local topography ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.

x it had potential within the built and council control envelope ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
≈

yes the large span oregon roof trusses were easily reused at a higher level✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
≈

yes ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

yes ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

not relevant in our case ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

long side faced north ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

no the brick walls were built on the boundary ✔
page 1 of 2

The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

there is good mass in the external walls ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

not really it was just a good open span brick box with pitched metal clad roof✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

the warehouse / factory type building neither good nor bad ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

the warehouse / factory type building neither good nor bad ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
≈

the building has quaint 1920's brick detailing to its street façade  and painted heritage signage✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.

x the building has quaint 1920's brick detailing to its street façade  and painted heritage signage✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

was a working local mechanics when we bought it we retained a commercial office to the street✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

quality original face brickwork ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

it did comply for its warehouse/factory use ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
≈

yes ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
≈

yes ✔
BUHREC Protocol Number RO-1208 page 2 of 279.10Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

4-UNIT RESIDENTIAL APARTMENTS, EGAN STREET, NEWTOWN, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

Foreseeable future would not envision further expansion. Roof 

space utilised in conversion. ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

Building fabric in good condition largely reframed with all new 

works in matching quality. ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

Building/Grounds regularly maintained through established 

sinking fund. ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

Situated in the prestige suburb of Darling Point Sydney it is 

converted from Institutional use to residential apartments. ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

Regular bus services along Darling Point Road, 10 minute walk 

to Edgecliff station. ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

Atop the highest contour of Darling point, the building was 

provided with adequate curtilages. ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

Adaptive reuse into apartments with high market value lessens 

likelihood. Some costs would be incurred. ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

Adaptive use agreement with Heritage Authorities required 

reversibility of all structural changes. ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

Adaptive reuse incorporated glazed roofing of a courtyard to 

facilitate realisation of this criteria. ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

As a high quality luxury mansion, all rooms, circulation spaces 

and balconies are generous in their scale. ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

Yes. ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

Orientation is good, most major rooms of each apartment 

capitalise on sunlight and harbour/district views and outlook. ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

Designed originally with appropriate fenestration shade 

performance, very little modification required. ✔
page 1 of 2

The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

Masonry and brick cavity wall with glass roofed court 

enclosure and new plate roof installed. ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

Building is air-conditioned, however was originally designed 

not to require it. ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

Would require confirmation as the age of the building, 

approximately 100 years old, predates green star rating. ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

Subdivision of 5 corporate strata titled apartments, controlled 

by a Body Corporate, with grounds program. ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

Alterations to the building required stringent adherence to 

best practice conservation and adaptive reuse. ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

Designed by architects Morrow and de Putron in the Art 

Nouveau style, the building is an exemplar of its type. ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

Provision of communal open space with well-appointed 

gardens and provision of waterfront access. ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

Successful restoration of this historic Horden Family Mansion 

allowing its adaptive reuse as apartments. ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

All such high standards are fully met. ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

Building provides luxury accommodation for 5 generously 

appointed apartments. ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

Preservation and restoration of over 90% of the existing 

structure ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

Provision is made for opening the property on an annual basis 

for interest groups. ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

A high degree of conformity to all local and state regulatory 

requirements. ✔
BUHREC Protocol Number RO-1208 page 2 of 275.94Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

GRAND BABWORTH HOUSE, DARLING POINT, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
xx

capacity and heritage ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

existing materials ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

existing perfromance ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

it is in a country location ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
xx

it is not ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

it does ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

it has proven such ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

only bits are likely to be reusable ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

limited capacity to change due to heritage controls ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

the floor plate is limited but floor to floor in parts is high ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

service access is relatively easy ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

orientation was a given as it existed ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

this was part of the design parameter ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

it does ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

this was a design parameter an it works this way ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

it has not been assessed but should meet it ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
xx

there is no BMS but has simple and effective control system ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

it is part of a very historic property & is on heritage registers ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

it has a strong rural aesthetic ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

it already has achieved this as a function venue ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

this is proven by its high use ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

it met all requirement when it was built but may not meet all ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

this is evident by the favourable comments received ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

this is evident in its wide acceptance and recognition ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

the function centre and heritage interest will ensure this ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

this will be controlled by the heritage listing ✔
BUHREC Protocol Number RO-1208 page 2 of 262.97Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

TOCAL VISITOR CENTRE, TOCAL, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x ✖

The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x ✖

The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x ✖

The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x ✖

The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x ✖

The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x ✖

The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x ✖

The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x ✖

The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x ✖

The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x ✖

The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x ✖

The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x ✖

The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
xx ✖

page 1 of 2

The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x ✖

The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x ✖

The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x ✖

The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x ✖

The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x ✖

The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x ✖

The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x ✖

The building displays a high standard of construction and finish consistent with current 

market expectations.
x ✖

The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x ✖

The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
x ✖

The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x ✖

BUHREC Protocol Number RO-1208 page 2 of 284.27Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

TOXTETH CHURCH AND HALL, GLEBE, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

 The building had a large floor plate, and an option for extending vertically was not explored. In addition, it would have destroyed the interesting roof light structure and related provision of natural light.✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

 Correct ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

Correct, though modern plant, lighting will have a shorter life than the building itself✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

 Correct ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

 Correct. Near major road junctions, rail and  bus ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

 Agree. Views/outlook by Sydney standards are limited ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

 Agree. Plan is big and can adapt ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

Agree. Modern introductions - a/c, toilets - can be readily changed in the future✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

Disagree - spacial and structural transformations will lose the heritage essence of the place✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

Plate and height remarks are correct, but regular hardwood post systems on all but top floor effects flexibility to some degree✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

Agree ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

Heavy construction and trad. Windows give reasonable thermal performance✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

 As per above ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

 Heavy masonry walls and new insulation in the roof plane ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

Correct. While a/c has been introduced the building operated with natural ventilation for many years. Natural light was always supplemented by electic light in the centre of the plan✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

This has never been confirmed, but performance would be to a high level✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

Agree ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

Agree ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

Agree ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

Coffee/tea shop in base ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

 Has always been easy to let, esp. to groups who want something a bit quirky or different✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

Yes ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

A superior workplace environment ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

Existing structure used, a much better environment than the standard glass-clad tower✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

Best appreciated by those who have seen the interiors. ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

 An office building in an office precinct, close to transport in Sydney's CBD.✔
BUHREC Protocol Number RO-1208 page 2 of 261.94Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

BUSHELLS BUILDING, THE ROCKS, SYDNEY, NSW
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How do you judge the following statements for the above building/facility?

 s
tr

o
n

g
ly

 d
is

a
g

re
e

 d
is

a
g

re
e

 n
e

u
tr

a
l

 a
g

re
e

 s
tr

o
n

g
ly

 a
g

re
e

What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x ✖

The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x ✖

The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x ✖

The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x ✖

The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x ✖

The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x ✖

The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x ✖

The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x ✖

The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x ✖

The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x ✖

The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x ✖

The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x ✖

The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x ✖
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x ✖

The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x ✖

The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x ✖

The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x ✖

The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x ✖

The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x ✖

The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x ✖

The building displays a high standard of construction and finish consistent with current 

market expectations.
x ✖

The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x ✖

The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
x ✖

The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x ✖

BUHREC Protocol Number RO-1208 page 2 of 257.83Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

(DEFENCE BUILDINGS) SYDNEY HARBOUR FEDERATION TRUST OFFICES, GEORGES HEIGHTS, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

original fabric is relatively sound and stable ground ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

most of the existing elements were retained ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

low level of maintenance ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

located in  a town centre ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

near to transport facilities and accessible ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

good precinct, large site, good view ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

almost open plan ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

concept of reversibility is not yet introduced ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

opportunities foratrium and open area ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

allows mezzanine level extension ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

these needed to be carefully considered prior to insertion ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

good building orientation ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

has a front verandah for sun shelter ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

made of bricks and wood ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

traditional building envelope with capacity for thru ventilation ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

no energy rating that time ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

no BMS that time ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

state heritage value - potential for conversion ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

 architectural value within the streetscape ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

it was used as an emporium ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

good construction standard - despite deterioration and neglect ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

 fire and disability codes not yet well implemented that time ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

potential for adaptation recognised ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

supports ecological sustainability & doesn't disturb habitat ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

public and private consultations throughout the process ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

strict conservation control, adheres to master plan and zoning ✔
BUHREC Protocol Number RO-1208 page 2 of 275.76Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

(SULLY'S EMPORIUM) ART GALLERY, BROKEN HILL, REGIONAL NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

not applicable ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

good quality sandstone & joinery ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

ditto ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

located at south end of Macquarie Street near Hyde Park ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

ditto ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

ditto ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

versatility is evident ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

masonry and high heritage value not suitable for disassembly ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

some workshop areas ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

not applicable ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

not applicable ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

not applicable ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

conventional window wall ratio ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

not applicable ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

not applicable ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

not applicable ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

not sure what this means ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

important historic building ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

ditto ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

not applicable ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

sandstone and joinery ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

not applicable ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

not applicable ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

not applicable ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

not applicable ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

conservation plan was prepared in advance of changes ✔
BUHREC Protocol Number RO-1208 page 2 of 256.03Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

MINT COINING FACTORY, SYDNEY, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x ✖

The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x ✖

The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x ✖

The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x ✖

The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x ✖

The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x ✖

The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x ✖

The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x ✖

The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x ✖

The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x ✖

The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x ✖

The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x ✖

The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x ✖
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x ✖

The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x ✖

The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x ✖

The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x ✖

The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x ✖

The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x ✖

The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x ✖

The building displays a high standard of construction and finish consistent with current 

market expectations.
x ✖

The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x ✖

The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
x ✖

The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x ✖

BUHREC Protocol Number RO-1208 page 2 of 269.68Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

FORUM HEALTH AND WELLNESS CENTRE, NEWCASTLE, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

the heritage building structure is timber and/or cast iron with very limited capacity ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

the building fabric not affected by fire was in good condtion ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

the building is in good condtion ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

the building is located on george street , sydney ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

the building is located near wynyard station ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

the building is constrained by its size and context ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

the existing structure allows it to be adapted to other uses ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

mainly the cast iron structure ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

as a result of the fire there is a natural atria ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

the building has an old structure ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

the structure is exposed so is the services ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

the building is orientated east west with long north facing walls ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

the building has good deep windows which provide sun shading ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

the building has a traditional masonry façade which provides excellent thermal and acoustic performances ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

the glazed atria provdes excellent natural light and ventilation ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

due to its use and its façade it would be able capable of achieving a green star rating ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

it has excellent operational procedures ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

it has excellent heritage values and thru its use provides a positive public image✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
xxxx

the building relates well to the existing streetscape ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

the building is well used by the local community ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

the building is well built ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

due to its use the building has to comply with all standards ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

for the type of use the building provides an excellent workplace environment ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

there is no significant habitat disturbance issues ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

the building is enjoyed by many ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

the building conforms to current urban planning strategies ✔
BUHREC Protocol Number RO-1208 page 2 of 259.63Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

GEORGE PATTERSON WAREHOUSE, SYDNEY, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

it was solidly built, the additional load was not much ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

built in 1935, it was still in excellent condition prior to reuse ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

heritage buildings always require some more intensive maintenance✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

it is a suburban location, but nearby mixed use ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

bus to city only a few doors away ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

yes it had high amenity when constructed in 1935 and still does✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

origially labs with big spans- ideal for most use ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

there is nothing that can easily be disassembled/ relocated ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

the original labs were designed for natural light ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

the original labs had high ceilings and large rooms ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

only two stories, the roof space and under floor provide adequate space✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

the original labs had northern orientation ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

it does, now that sunshading and verandahs have been added ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

the original building was (double) cavity brick ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

the long sides face north/south; passive ventilation ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

it has low energy demand, but 5-star is hard to achieve for a heritage building✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

no different to any apartment building ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

it is heritage listed and its past is celebrated ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

it has won architectural/ heritage awards ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

the development has great amenity ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

it has won awards, and has high resale values ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

of course it does ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

it is now a residential building ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

the newly planted native garden is compatible with ecological sustainable objectives✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

the building is in private strata ownership ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

prince henry masterplan specifies apartments ✔
BUHREC Protocol Number RO-1208 page 2 of 269.79Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

PRINCE HENRY HOSPITAL, LITTLE BAY, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

commencing in 1860 the building was designed as a major 

civic building without a view to expansion vertically or ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

as above, it was designed to last the distance ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

at 140+ years old, even quality materials require attention. 

Some of the stone has poor lasting qualities and ageing ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

located in prime commercial retail centre of Melbourne ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

served by Melbourne tram network on both of its street frontages✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

minor additional free area only, a tightly controlled high  

profile heritage site ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

rigid layout  for an original purpose not easily adapted to new contemporary use✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

as above first point, never intended to change and built accordingly✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

highly controlled heritage environment ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

high ceilings yes, floor plates small in comparison to contemporary spaces and inflexible arrangement✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

building originally had minimum services, inclusion of 

contemporary services a complex matter ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

orientation not considered when this building designed, its 

formal civic presence was the prevailing driver of its design ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

see above item ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

no wall insulation, 19th century solid brick and stone 

construction provides good thermal mass. ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

the original internal work space space was a top lit atrium,that 

changed a few years after its establishment.Large windows ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

very high energy demand to control internal environment for comfort✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

high volumes, interconnected spaces hard to get at areas work 

against efficiency of control and make maintenance difficult ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

One of Melbourne’s most famous architectural heritage 

buildings with an important social history attached to it ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

see above item ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

it provided a postal service to the city and a civic reference point.✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

It displays high quality construction and finish consistent with 

fine heritage structures, not general current expectations ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

building requires high level of services to achieve compliance ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

most workers and occupiers regard it as tired old fashioned 

and in need of modernisation and upgrade. ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

building was designed in boom times, post gold rush when the 

advancement of the great golden city, Marvellous Melbourne ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

emotional support for retention of building, heritage controls 

state and local government reinforce its importance and ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

meets all metropolitan and city of Melbourne requirements ✔
BUHREC Protocol Number RO-1208 page 2 of 283.17Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

GPO BUILDING, MELBOURNE, VIC.
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

the walls could support the roof but not new work ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

yes the external walls were double and triple brickwork ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

face brick excellent lifespan ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

yes located in the middle of Newtwon 100mtrs away from the main road✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

yes several bus routes and a train station all within close walking distance✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

it is a double terrace house block close to the top of the local topography ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.

x it had potential within the built and council control envelope ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
≈

yes the large span oregon roof trusses were easily reused at a higher level✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
≈

yes ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

yes ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

not relevant in our case ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

long side faced north ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

no the brick walls were built on the boundary ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

there is good mass in the external walls ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

not really it was just a good open span brick box with pitched metal clad roof✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

the warehouse / factory type building neither good nor bad ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

the warehouse / factory type building neither good nor bad ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
≈

the building has quaint 1920's brick detailing to its street façade  and painted heritage signage✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.

x the building has quaint 1920's brick detailing to its street façade  and painted heritage signage✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

was a working local mechanics when we bought it we retained a commercial office to the street✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

quality original face brickwork ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

it did comply for its warehouse/factory use ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
≈

yes ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
≈

yes ✔
BUHREC Protocol Number RO-1208 page 2 of 286.59Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

4-UNIT RESIDENTIAL APARTMENTS, EGAN STREET, NEWTOWN, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

Foreseeable future would not envision further expansion. Roof 

space utilised in conversion. ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

Building fabric in good condition largely reframed with all new 

works in matching quality. ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

Building/Grounds regularly maintained through established 

sinking fund. ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

Situated in the prestige suburb of Darling Point Sydney it is 

converted from Institutional use to residential apartments. ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

Regular bus services along Darling Point Road, 10 minute walk 

to Edgecliff station. ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

Atop the highest contour of Darling point, the building was 

provided with adequate curtilages. ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

Adaptive reuse into apartments with high market value lessens 

likelihood. Some costs would be incurred. ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

Adaptive use agreement with Heritage Authorities required 

reversibility of all structural changes. ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

Adaptive reuse incorporated glazed roofing of a courtyard to 

facilitate realisation of this criteria. ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

As a high quality luxury mansion, all rooms, circulation spaces 

and balconies are generous in their scale. ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

Yes. ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

Orientation is good, most major rooms of each apartment 

capitalise on sunlight and harbour/district views and outlook. ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

Designed originally with appropriate fenestration shade 

performance, very little modification required. ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

Masonry and brick cavity wall with glass roofed court 

enclosure and new plate roof installed. ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

Building is air-conditioned, however was originally designed 

not to require it. ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

Would require confirmation as the age of the building, 

approximately 100 years old, predates green star rating. ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

Subdivision of 5 corporate strata titled apartments, controlled 

by a Body Corporate, with grounds program. ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

Alterations to the building required stringent adherence to 

best practice conservation and adaptive reuse. ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

Designed by architects Morrow and de Putron in the Art 

Nouveau style, the building is an exemplar of its type. ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

Provision of communal open space with well-appointed 

gardens and provision of waterfront access. ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

Successful restoration of this historic Horden Family Mansion 

allowing its adaptive reuse as apartments. ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

All such high standards are fully met. ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

Building provides luxury accommodation for 5 generously 

appointed apartments. ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

Preservation and restoration of over 90% of the existing 

structure ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

Provision is made for opening the property on an annual basis 

for interest groups. ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

A high degree of conformity to all local and state regulatory 

requirements. ✔
BUHREC Protocol Number RO-1208 page 2 of 280.97Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

GRAND BABWORTH HOUSE, DARLING POINT, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

capacity and heritage ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

existing materials ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

existing perfromance ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

it is in a country location ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
xx

it is not ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

it does ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

it has proven such ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

only bits are likely to be reusable ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

limited capacity to change due to heritage controls ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

the floor plate is limited but floor to floor in parts is high ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

service access is relatively easy ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

orientation was a given as it existed ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

this was part of the design parameter ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

it does ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

this was a design parameter an it works this way ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

it has not been assessed but should meet it ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
xx

there is no BMS but has simple and effective control system ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

it is part of a very historic property & is on heritage registers ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

it has a strong rural aesthetic ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

it already has achieved this as a function venue ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

this is proven by its high use ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

it met all requirement when it was built but may not meet all ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

this is evident by the favourable comments received ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

this is evident in its wide acceptance and recognition ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

the function centre and heritage interest will ensure this ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

this will be controlled by the heritage listing ✔
BUHREC Protocol Number RO-1208 page 2 of 270.85Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

TOCAL VISITOR CENTRE, TOCAL, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x ✖

The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x ✖

The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x ✖

The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x ✖

The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x ✖

The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x ✖

The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x ✖

The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x ✖

The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x ✖

The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x ✖

The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x ✖

The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x ✖

The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
xx ✖
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x ✖

The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x ✖

The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x ✖

The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x ✖

The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x ✖

The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x ✖

The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x ✖

The building displays a high standard of construction and finish consistent with current 

market expectations.
x ✖

The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x ✖

The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
x ✖

The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x ✖

BUHREC Protocol Number RO-1208 page 2 of 289.39Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

TOXTETH CHURCH AND HALL, GLEBE, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

 The building had a large floor plate, and an option for extending vertically was not explored. In addition, it would have destroyed the interesting roof light structure and related provision of natural light.✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

 Correct ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

Correct, though modern plant, lighting will have a shorter life than the building itself✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

 Correct ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

 Correct. Near major road junctions, rail and  bus ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

 Agree. Views/outlook by Sydney standards are limited ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

 Agree. Plan is big and can adapt ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

Agree. Modern introductions - a/c, toilets - can be readily changed in the future✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

Disagree - spacial and structural transformations will lose the heritage essence of the place✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

Plate and height remarks are correct, but regular hardwood post systems on all but top floor effects flexibility to some degree✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

Agree ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

Heavy construction and trad. Windows give reasonable thermal performance✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

 As per above ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

 Heavy masonry walls and new insulation in the roof plane ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

Correct. While a/c has been introduced the building operated with natural ventilation for many years. Natural light was always supplemented by electic light in the centre of the plan✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

This has never been confirmed, but performance would be to a high level✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

Agree ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

Agree ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

Agree ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

Coffee/tea shop in base ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

 Has always been easy to let, esp. to groups who want something a bit quirky or different✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

Yes ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

A superior workplace environment ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

Existing structure used, a much better environment than the standard glass-clad tower✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

Best appreciated by those who have seen the interiors. ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

 An office building in an office precinct, close to transport in Sydney's CBD.✔
BUHREC Protocol Number RO-1208 page 2 of 267.47Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

BUSHELLS BUILDING, THE ROCKS, SYDNEY, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?

 v
a

li
d

 r
e

s
p

o
n

s
e

 ?

The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x ✖

The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x ✖

The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x ✖

The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x ✖

The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x ✖

The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x ✖

The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x ✖

The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x ✖

The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x ✖

The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x ✖

The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x ✖

The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x ✖

The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x ✖
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x ✖

The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x ✖

The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x ✖

The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x ✖

The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x ✖

The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x ✖

The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x ✖

The building displays a high standard of construction and finish consistent with current 

market expectations.
x ✖

The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x ✖

The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
x ✖

The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x ✖

BUHREC Protocol Number RO-1208 page 2 of 262.98Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

(DEFENCE BUILDINGS) SYDNEY HARBOUR FEDERATION TRUST OFFICES, GEORGES HEIGHTS, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

original fabric is relatively sound and stable ground ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

most of the existing elements were retained ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

low level of maintenance ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

located in  a town centre ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

near to transport facilities and accessible ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

good precinct, large site, good view ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

almost open plan ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

concept of reversibility is not yet introduced ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

opportunities foratrium and open area ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

allows mezzanine level extension ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

these needed to be carefully considered prior to insertion ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

good building orientation ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

has a front verandah for sun shelter ✔
page 1 of 2

The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

made of bricks and wood ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

traditional building envelope with capacity for thru ventilation ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

no energy rating that time ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

no BMS that time ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

state heritage value - potential for conversion ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

 architectural value within the streetscape ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

it was used as an emporium ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

good construction standard - despite deterioration and neglect ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

 fire and disability codes not yet well implemented that time ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

potential for adaptation recognised ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

supports ecological sustainability & doesn't disturb habitat ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

public and private consultations throughout the process ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

strict conservation control, adheres to master plan and zoning ✔
BUHREC Protocol Number RO-1208 page 2 of 279.25Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

(SULLY'S EMPORIUM) ART GALLERY, BROKEN HILL, REGIONAL NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

not applicable ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

good quality sandstone & joinery ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

ditto ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

located at south end of Macquarie Street near Hyde Park ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

ditto ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

ditto ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

versatility is evident ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

masonry and high heritage value not suitable for disassembly ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

some workshop areas ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

not applicable ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

not applicable ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

not applicable ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

conventional window wall ratio ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

not applicable ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

not applicable ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

not applicable ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

not sure what this means ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

important historic building ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

ditto ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

not applicable ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

sandstone and joinery ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

not applicable ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

not applicable ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

not applicable ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

not applicable ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

conservation plan was prepared in advance of changes ✔
BUHREC Protocol Number RO-1208 page 2 of 264.78Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

MINT COINING FACTORY, SYDNEY, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x ✖

The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x ✖

The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x ✖

The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x ✖

The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x ✖

The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x ✖

The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x ✖

The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x ✖

The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x ✖

The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x ✖

The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x ✖

The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x ✖

The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x ✖
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x ✖

The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x ✖

The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x ✖

The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x ✖

The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x ✖

The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x ✖

The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x ✖

The building displays a high standard of construction and finish consistent with current 

market expectations.
x ✖

The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x ✖

The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x ✖

The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x ✖

The building displays a high level of community interest and political support for its future 

care and preservation.
x ✖

The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x ✖

BUHREC Protocol Number RO-1208 page 2 of 274.40Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

FORUM HEALTH AND WELLNESS CENTRE, NEWCASTLE, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

the heritage building structure is timber and/or cast iron with very limited capacity ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

the building fabric not affected by fire was in good condtion ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

the building is in good condtion ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

the building is located on george street , sydney ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

the building is located near wynyard station ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

the building is constrained by its size and context ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

the existing structure allows it to be adapted to other uses ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

mainly the cast iron structure ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

as a result of the fire there is a natural atria ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

the building has an old structure ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

the structure is exposed so is the services ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

the building is orientated east west with long north facing walls ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

the building has good deep windows which provide sun shading ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

the building has a traditional masonry façade which provides excellent thermal and acoustic performances ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

the glazed atria provdes excellent natural light and ventilation ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

due to its use and its façade it would be able capable of achieving a green star rating ✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

it has excellent operational procedures ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

it has excellent heritage values and thru its use provides a positive public image✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
xxxx

the building relates well to the existing streetscape ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

the building is well used by the local community ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

the building is well built ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

due to its use the building has to comply with all standards ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

for the type of use the building provides an excellent workplace environment ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

there is no significant habitat disturbance issues ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

the building is enjoyed by many ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

the building conforms to current urban planning strategies ✔
BUHREC Protocol Number RO-1208 page 2 of 262.67Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

GEORGE PATTERSON WAREHOUSE, SYDNEY, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

it was solidly built, the additional load was not much ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

built in 1935, it was still in excellent condition prior to reuse ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

heritage buildings always require some more intensive maintenance✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

it is a suburban location, but nearby mixed use ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

bus to city only a few doors away ✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

yes it had high amenity when constructed in 1935 and still does✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

origially labs with big spans- ideal for most use ✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

there is nothing that can easily be disassembled/ relocated ✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

the original labs were designed for natural light ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

the original labs had high ceilings and large rooms ✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

only two stories, the roof space and under floor provide adequate space✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

the original labs had northern orientation ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

it does, now that sunshading and verandahs have been added ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

the original building was (double) cavity brick ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

the long sides face north/south; passive ventilation ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

it has low energy demand, but 5-star is hard to achieve for a heritage building✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

no different to any apartment building ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

it is heritage listed and its past is celebrated ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

it has won architectural/ heritage awards ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

the development has great amenity ✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

it has won awards, and has high resale values ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

of course it does ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

it is now a residential building ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

the newly planted native garden is compatible with ecological sustainable objectives✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

the building is in private strata ownership ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

prince henry masterplan specifies apartments ✔
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PRINCE HENRY HOSPITAL, LITTLE BAY, NSW
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How do you judge the following statements for the above building/facility?
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What is the key reason that influenced your opinion?
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The building’s foundations and frame have capacity for additional structural loads and 

potential vertical expansion.
x

commencing in 1860 the building was designed as a major 

civic building without a view to expansion vertically or ✔
The building fabric is well constructed using durable materials, providing potential 

retention of existing exterior and interior finishes.
x

as above, it was designed to last the distance ✔
The building currently has a low maintenance profile with modest expected levels of 

component repair and replacement over its remaining lifespan.
x

at 140+ years old, even quality materials require attention. 

Some of the stone has poor lasting qualities and ageing ✔
The building is situated in a bustling metropolis comprising mixed use development and 

proximity to potential markets.
x

located in prime commercial retail centre of Melbourne ✔
The building is located near transport facilities and provides convenience for vehicular and 

pedestrian mobility.
x

served by Melbourne tram network on both of its street frontages✔
The building enjoys a site with favourable plot size, access, topography, area, aspect and 

surrounding views.
x

minor additional free area only, a tightly controlled high  

profile heritage site ✔
The building’s interior layout exhibits strong versatility for future alternative 

arrangements without significant disruption or conversion cost.
x

rigid layout  for an original purpose not easily adapted to new contemporary use✔
The building has significant components or systems that support disassembly and 

subsequent relocation or reuse.
x

as above first point, never intended to change and built accordingly✔
The building has sufficient internal open space and/or atria that provides opportunity for 

spatial and structural transformations to be introduced.
x

highly controlled heritage environment ✔
The building has large floor plates and floor-to-floor heights with minimal interruptions 

from the supporting structure.
x

high ceilings yes, floor plates small in comparison to contemporary spaces and inflexible arrangement✔
The building provides easy access to concealed ducts, service corridors and plant room 

space to ensure effective horizontal and vertical circulation of services.
x

building originally had minimum services, inclusion of 

contemporary services a complex matter ✔
The building is designed in such a way that it maximizes its orientation with good potential 

for passive solar strategies.
x

orientation not considered when this building designed, its 

formal civic presence was the prevailing driver of its design ✔
The building has appropriate fenestration and sun shading devices consistent with good 

thermal performance.
x

see above item ✔
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The building has an insulated external envelope capable of ensuring good thermal and 

acoustic performance for interior spaces.
x

no wall insulation, 19th century solid brick and stone 

construction provides good thermal mass. ✔
The building is designed in ways that maximize daylight use and natural ventilation 

without significant mechanical intervention.
x

the original internal work space space was a top lit atrium,that 

changed a few years after its establishment.Large windows ✔
The building has low energy demand and is operating at or readily capable of achieving a 5-

star Green Star® energy rating or equivalent.
x

very high energy demand to control internal environment for comfort✔
The building supports efficient operational and maintenance practices including effective 

building management and control systems.
x

high volumes, interconnected spaces hard to get at areas work 

against efficiency of control and make maintenance difficult ✔
The building has developed strong intrinsic heritage values, cultural connections or 

positive public image over its life.
x

One of Melbourne’s most famous architectural heritage 

buildings with an important social history attached to it ✔
The building has high architectural merit including pleasing aesthetics and compatability 

with its surrounding streetscape.
x

see above item ✔
The building provides relevant amenities and facilities within its neighbourhood that can 

add value to the local community.
x

it provided a postal service to the city and a civic reference point.✔
The building displays a high standard of construction and finish consistent with current 

market expectations.
x

It displays high quality construction and finish consistent with 

fine heritage structures, not general current expectations ✔
The building complies with current standards for fire prevention and safety, emergency 

egress and disability provisions.
x

building requires high level of services to achieve compliance ✔
The building offers an enhanced workplace environment that provides appropriate user 

comfort, indoor air quality and environmental health and safety.
x

most workers and occupiers regard it as tired old fashioned 

and in need of modernisation and upgrade. ✔
The building’s design is compatible with ecological sustainability objectives and helps 

minimize ongoing habitat disturbance.
x

building was designed in boom times, post gold rush when the 

advancement of the great golden city, Marvellous Melbourne ✔
The building displays a high level of community interest and political support for its future 

care and preservation.
x

emotional support for retention of building, heritage controls 

state and local government reinforce its importance and ✔
The building's current or proposed future use conforms to existing masterplan, zoning and 

related urban planning specifications.
x

meets all metropolitan and city of Melbourne requirements ✔
BUHREC Protocol Number RO-1208 page 2 of 286.30Score:

When nominating your opinion to EACH of the following statements, please assume that the latest adaptive reuse intervention has yet to occur. Your responses therefore relate to the 

latent conditions BEFORE such intervention. Please rate ALL statements using ONE opinion option and provide the key supporting REASON.

GPO BUILDING, MELBOURNE, VIC.




