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ABSTRACT 

Economic and other forces over recent years have resulted in the rise, in size and importance, of a group 

within the business community known as &quotknowledge-intensive firms&quot.  These organisations 

typically operate in such sectors as information and communication technology, specialist engineering and 

other services, consulting, research spin-out companies, multimedia, advertising and education and, in 

effect, trade in the development, management and adaptation of contemporary knowledge.  They are often 

small-to-medium enterprises and use new business and operational models drawing together human and 

social capital, contemporary ICT, technologies and networks to produce intangible knowledge products.   

This research work investigates the interface between those firms and the commercial property assets that 

provide a platform and environment for their activities. 

The accommodation of significant change may hold challenges for such large-scale built assets.  However, 

this work considers that evolutionary change is achievable and will present new opportunities for property 

as integrated and adaptable business environments, responsive to changing demands. 

The research methodology involves a literature review establishing key economic, business, built 

environment and social capital parameters for these emerging firms and their operations.  That review is 

reinforced by both primary data collection from 36 knowledge-intensive firms and by the investigation of 

four relevant but diverse case studies.  To allow this wide body of information to be distilled, a Delphi 

process, using a panel of ten experts, has been successfully applied to prioritise the demand drivers for 

start-up, established and mature knowledge-intensive firms in the South East Queensland environment.  

Consensus was secured after four rounds.  These outcomes have been again tested against the four 

previous case studies and a further case study not previously investigated.   

Conclusions establish that these firms do have priority requirements in their demands for commercial 

property and that such demands evolve as firms progress through their various stages of development.  

Overall, firms through all development stages were strongly influenced in locational decisions by business 

plans parameters, the importance of attracting quality staff, and the provision of an office environment 

most conducive to the performance of these individuals and teams.  Only in the early, start-up stage was 

accommodation cost a determining factor. Further, the research establishes that significant opportunities 

exist for the development sector, particularly in the re-use of older buildings and in the creation of clusters.  

To achieve this, however, new approaches to development and asset and property management may be 

required.   

As a result of this research, it is anticipated that asset owners and managers will be better able to align 

both new and existing commercial buildings to these emerging demands and opportunities. 
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CHAPTER 1 INTRODUCTION  

1.1 Research Title 

An examination of the interface between commercial property assets and 

contemporary knowledge-intensive firms - demands, responses and priorities. 

1.2 The Research Problem and its Relevance 

This research addresses issues recognised as important to the future of the 

commercial property sector. Over recent years, Australian business has 

demonstrably changed its business models, structures, operations and in many 

cases, product.  This has profound effects on the inputs to those firms including 

human resources, capital and real property represented by the commercial 

buildings that they occupy.  

Prominent in these changes have been the emergence of a range of new enterprises 

within the business sector colloquially identified as knowledge-intensive firms. 

Since the mid-1990s, these firms have rapidly increased in number, productive 

capacity and influence.  This work establishes the key characteristics and demands 

of contemporary, knowledge-intensive firms as they relate particularly to the use 

of commercial buildings.  Its outcomes will enable the owners and managers of 

these assets to align them with new demands so enhancing their functionality and 

value into the future. 

It is essential research which received strong industry support and input during its 

development. The importance of the research lies in the following general 

observations: 

1.2.1 Business Change and its Links To Commercial Property Assets 

The value and security of investments in commercial property are underpinned by 

the demand for those assets by occupant firms.  Since the mid-1990s, economic 

drivers such as globalisation, deregulation, rapid advances in information and 

communications technology (ICT), prolonged growth and wealth creation and the 

rise of knowledge as a commodity in its own right have all impacted and 

interacted to create a fundamentally different business environment.  As this 

research work will later examine, the business environment continues to favour 

smaller, fast-moving firms driven by short cycle times, intense competition and 

the pursuit of breakthrough technologies and product.  Such firms are typically 

reliant for success on new, sophisticated relationships and networks with 
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customers, suppliers and staff and in locations and physical environments that 

provide more than a passive backdrop to their activities. 

It is reasonable to suspect that such significant changes must impact on the nature 

of the office accommodation and services that this new generation of firms 

require now and into the future.  The principal activities of many new, high-

growth firms are centred on the creation, manipulation and adaptation of 

knowledge as a primary output.  ICT and software development firms are obvious 

examples but the same characteristics exist in a wide range of research and 

development enterprises and media, design, consultancy and specialist, 

professional services firms. 

As will be analysed later in this research, work activities for such firms will occur 

in a range of locations.  However, there is a critical role for the firm’s office as its 

central meeting and coordination place within which all of the production 

components come together.  The office can therefore be seen as an ‘ideas factory’ 

where using a manufacturing analogy, the raw materials or inputs are the skills, 

know-how and innovation of the individuals and firm and the production process 

is the confluence and development of these ideas in both a team and individual 

setting.  A physical environment conducive to that type of operation and activities 

will play an important part in the success of such ventures. 

The continued steady increase in both demand and supply of new and retrofitted 

office accommodation in Australia contradicts the anecdotal proposition that new 

technologies, communication, business structures and work arrangements would 

reduce the volume of office space demanded.  For a vast majority of firms the 

office remains the fundamental platform for business.  However, the growth rates 

in non-CBD locations, and increasing interest in the quality of work 

environments and of workplace effectiveness, not just efficiency, would all attest 

to the fact that demand parameters are changing significantly.  O’Meara (1999) 

argued such was the magnitude of these changes that the ownership, management 

and use of commercial buildings may now be entering a new phase. She noted 

that accommodation costs are typically one of the three or four major 

expenditures of any enterprise and can considerably influence cash flows, 

profitability and risk profiles of tenant firms.  Either as a tenant or owner-

occupier, any successful firm must ensure the maximum effectiveness of such 

expenditures in contributing to the firm’s primary objectives. 

From that premise, it is opportune to reconsider the role that commercial property 

can play.  In a far more integrated way, property may actually add to a firm’s 

comparative advantage and better support the strategic direction and operational 
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practices of that firm (Week 2002).  Comparative advantage may be possible not 

just through innovative physical design and refurbishment but also through 

refocused management practices and the provision of priority services to tenants.  

Whilst the new economic environment continues to evolve, business still needs 

place. Place gives it identity, theme and hopefully the most conducive 

environment to the firm’s activities and outcomes. Recent attempts at radically 

changed workplace environments through such concepts as remote workplaces, 

hotelling, hot-desking and a range of other innovations have often failed to make 

the impact their proponents had proposed a decade ago (Horan 2000; Vos and 

Van Der Voordt 2001).  This is not to imply of course, that the impact of ICT and 

the internet are not critical factors in all of this.  Demonstrably they are and 

provide a strategic partner to contemporary commercial property.  Pawley (1998), 

in the very title of his text, Terminal Architecture, alluded to this basic need for 

an alliance and diffusing of contemporary technologies within the built 

environment. He observed that contemporary commercial property can be best 

understood, valued, used and managed as ‘terminals’ for the systems and 

networks that sustain modern life rather than the creation of cultural statements 

and fixed assets that buildings have traditionally represented in the past.  The 

latter path maintains commercial property as different and separate which he 

believes will almost certainly lead to conflicting interests and obsolescence. 

Components of day-to-day business now occur in a wide range of locations.  

These include offices, homes, field work, at the client’s workplace and even 

whilst traveling, all facilitated by immediately accessible communication. That 

flexibility is integral to contemporary business activity and the trend to multiple 

work-sites is irreversible and cannot be successfully challenged (Harrison 2002). 

Nevertheless, the need for the office as an identity and central place for meeting, 

sharing and for coordination of knowledge-intensive firms is arguably more 

important than ever. The task for contemporary offices is to maintain that central, 

premier position by facilitating, not resisting, links with those other sites. Hence, 

the alliance with and integration of ICT with the built environment would appear 

essential. 

Davis (1999) also identified a fundamental nexus that the contemporary business 

environment draws sharply into focus.  He argued the owners and managers of 

commercial assets approach their tasks on the tenet that property is a tradable 

commodity and is in effect, a process.  Primary drivers under such a paradigm 

will, despite rhetoric, tend to be short term, market sensitive and driven by 

immediate capital values and Internal Rates of Return (IRR).  A basic interface 
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issue arises because the other critical stakeholders, tenants, occupants and their 

customers measure accommodation performance in terms of effectiveness and 

functionality.  It would be hoped that this thesis would go some way to bridging 

between these divergent views.  The contemporary environment provides an 

opportunity to address the required outcomes in new, innovative and much more 

integrated ways. The requirements of the tenant define demand and will 

eventually prevail.  The opportunity for astute owners and managers lies in the 

ability to be first to meet these demands in a risk managed, secure and 

evolutionary way. 

In commercial property, the cash flow starts with satisfying the tenant’s needs 

and is secured by the property continuing to re-position itself to meet those 

changing needs into the future.  The tenant must see real competitive advantage 

to their business by locating in a particular place and within a particular 

commercial building.  Owners and managers of commercial property assets who 

can reasonably predict and respond to those short, medium and long-term 

demands and demand changes must greatly improve their prospects of producing 

higher valued, more marketable and competitive assets. 

1.2.2 Scale and Exposure 

The total investment in office buildings in Australia is very significant. Ruthven 

(2002) estimated that total value at about $180.5B, or 6% of the value of the 

Australian built asset capital base.  Warren (2003) represented the entire built 

environment value graphically as follows:  

 

Figure 1.1 
The Australian Built Environment 

Source:  Warren, Conference Paper: 
Wasted Opportunities – Corporate Property Investment in Australia.  2003 

p. 3 

All Property (the ‘Built 
Environment’)  ($2909bn) 

Non-Residential  
($730 bn)

Residential  
($1769 bn) Engineering 

($410 bn)

Other Dwelling 
($320 bn) 

Education  
($46.5 bn)

Other  
($290 bn) 

Houses  
($1449 bn) 

Industrial 
($102 bn) 

Commercial  
($291 bn)

Office 
($180.5 bn)

Retail 
($78.5 bn)

Hotel 
($32 bn)

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Property returns since 1985
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These large portfolios continue to expand as seen in the period 1998-2005, where 

the value of commercial property holdings rose on average by $4000M per 

annum and the sub-set office buildings by $2500M per annum (Australian Bureau 

Of Statistics 2003).  As well as new office stocks, the effects of office refit 

activities needed to be considered.  Higgins (2003) estimated that aggregated 

across all Australian capitals, the stocks of office space increased by over 

300,000m2 per annum when both new and refitted accommodation was 

considered.  This represented a total increase of over 1.7% per annum.  For all of 

that however, the Return on Investment (ROI) for commercial office buildings 

has for more than a decade lagged well behind other competing investments (see 

Figure 1.2) and new ways are needed to make these investments more attractive – 

either through increases in net income or the lowering of risk profile.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1.2 

Investment Returns on Australian Property since 1983 – A Comparison 
Source: PCA Property Index 2006 

 

Fundamentally, commercial property assets such as offices represent a service, 

providing a platform for business.  They derive their value from rental income 

which reflects tenants’ demand for and utility of the space provided.  The 

inability to meet the various components of that demand will lead to the onset of 

obsolescence and result in falling rentals and capital values (Brand 1994). 

Such fixed, large-scale, complex and long-term investments may not, on the face 

of it at least, adapt to change easily or quickly.  Nevertheless, as business tenants 

are forced to change their strategies and operations to address the new economic 

Office

Source: PCA Property Index 2006 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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environment, the owners and managers of the buildings that provide the business 

platform must also re-think the value proposition that they offer.  Traditionally, 

this offer has equated to ‘selling space, time and location’. Whether such a simple 

strategy can secure acceptable, risk-managed returns into the long term within 

such a volatile, contemporary environment may be problematic (O'Meara 1999).  

Given both the aggregate and individual scale of these investments, it would 

seem both high risk and naïve not to fully understand the new demands being 

placed upon such assets and to consider appropriate responses. 

1.2.3 The Wider Implications of Commercial Asset Performance 

This research aims to better define complex, emerging demand priorities 

impacting on both new assets and existing portfolios.  The sound and predictable 

performance of that sector over time has significant impact across the investment 

and business communities and for the economy as a whole.  This needs to be 

considered at several levels. 

The office asset portfolio represents a major investment class within the 

Australian economy with total capital investment at about $180.5B (Ruthven 

2002; Warren 2003) and annual new investment averaging $2,500M (Australian 

Bureau of Statistics (ABS) 2003).  Its performance, either positive or negative, 

flow back to owners many of which are either publicly listed companies, trusts or 

superannuation funds.  Through these, the outcomes impact through to the wider 

community.  Their performance also has obvious, direct implications for related 

sectors particularly finance, construction and development. 

Secondly, at a micro-economic level each one of these assets needs to provide for 

its owner an acceptable return over time.  Natural tensions exist where the owners 

of such large and long term assets seek certainty and predictability whilst 

flexibility, in space and lease terms is now required by a growing number of 

tenants.  If obsolescence and falling rents, returns and capital values are to be 

avoided, each building and its management must evolve to meet and to secure 

opportunities from these changes.  That process will need to be specific to each 

asset having regard to location, physical parameters, tenant profile and legal 

parameters.  Generically however, the ability to create an adaptable, effective and 

‘value adding’ environment to the tenant firms and their employees appears to be 

a key issue. 

Finally, at a macro-economic level offices accommodate about 43% of the 

workforce (Australian Bureau of Statistics 2005).  Critically too, Holland (2004)  

noted that it is the sectors represented by the tenants of those offices - ICT, 
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Finance, Property and Business Services – that have been major contributors to 

Australia’s impressive economic growth rates and productivity increases over the 

last decade.  Property inputs, providing a platform for business are important 

contributors to the operations of all of those firms.  A property sector which 

provides accommodation that is efficient, cost-effective and conducive to high 

business productivity must be of significant national economic benefit in an 

increasingly competitive and global marketplace. 

1.2.4 Links to Related Research 

Significant studies have been undertaken into overall demand parameters for 

commercial office accommodation, notably BOMA/ULI research, What Tenants 

Want (Building Owners and Managers Association and Urban Land Institute 

1999), O’Meara (1999) and in Australia, research by Holland (2004, 2005) 

commissioned by the Property Council of Australia (PCA).  These however, have 

been non-specific in the type of firms and sectors canvassed.  Research work by 

Earl & Fendt (2000) was based on the Brisbane market in South East Queensland 

and considered practically all types of office tenants but did not specifically refer 

to knowledge-intensive firms. 

Sound research papers and texts have emerged over recent years which address 

various components underpinning this research (refer Chapter 2 – Literature 

Review).  This research advances that debate but now focuses on the interface 

between the new accommodation demands of contemporary, knowledge-

intensive firms on one hand and the ownership and management of commercial 

property assets on the other. In this way, the research is novel and addresses an 

area under-represented in research in the past. 

No other PhD research in this specific area is known to exist which may reflect 

the recency of these still emerging issues.  The investigation draws upon and 

merges research from a range of discipline areas directly and indirectly related to 

asset ownership and management. These include built environment, architecture 

and interior design, development, economics, business and management, property 

economics, social capital and human resource studies.  Given these parameters, it 

is not realistic or necessary to position this research as a progression from a 

single piece of previous research but rather is based on wide, earlier research 

referred to in Chapter 2 and subsequent chapters.  The work brings relevant 

components of these disciplines together and combines them with practical 

examples and new data collection to provide a holistic assessment of the 

contemporary situation. Both new and existing assets need to be considered and 
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the research needs to be cognisant of the unique nature of Australian business, 

economic environment and urban development patterns. 

This research would contend that most of the components that drive or facilitate 

change in contemporary, knowledge-intensive firms are well recognised and 

researched.  These include influences such as globalisation, the rise of knowledge 

as a commodity, ICT advances and the role of social capital.  However, whilst 

noted, the role and importance of commercial property assets both in supporting 

these new business models and facilitating change may well have been under-

rated or at least under-represented in research overall. 

1.3 Research Objectives 

This work explores an emerging, significant interface between commercial office 

accommodation and assets and knowledge-intensive firms as a component of the 

business community that is rapidly increasing in scale and importance. 

The objectives of this research are: 

(i) to describe the contemporary economic and business context for 

knowledge-intensive firms 

This is done by literature review exploring the parameters of the current 

economic and business environment and recent history and sectional 

development, interviews with key informants, input and direction from 

industry groups and presentation of literature review summaries of key 

components. 

(ii) to better investigate current responses by owners/managers within the 

property sector 

This is done by the review of four existing ‘living laboratory’ case 

studies representing different models for accommodating knowledge-

based firms, the identification of issues that have developed in these 

initiatives and the establishment of common themes or trends that 

influence the effectiveness and success of such ventures. 

(iii) to establish a robust demand analysis of the characteristics of 

accommodation requirements of knowledge-intensive firms 

This is done by the development of a research method applicable to the 

research topic including preliminary data collection (through structured 

interviews), the use of Delphi Technique analysis and validation process.  

This data collection and analysis involved 36 preliminary interviews 
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with key informant firms, the establishment of a Delphi expert group of 

10 members, the undertaking of a four-stage Delphi process with 

statistical verification and the review of the outcomes of this research by 

a reconsideration of the four ‘living laboratory’ case studies and their 

application to a further, previously unstudied, case study with a view to 

confirmation of the relevance and practicality of findings. 

(iv) to draw conclusions on the key demand requirements for accommodation 

by knowledge-intensive firms with particular regard to the evolution of 

commercial property assets to accommodate these new demands and 

opportunities 

This is done by the presentation of the final conclusions of the research, 

presenting proposals for the consideration of developers, owners and 

managers in repositioning their commercial assets. 

1.4 Research Approach and Structure 

This research is investigative in nature.  It does not present a single hypothesis for 

testing on the basis that this would, by nature, limit the research to these specific 

and narrow parameters.  Rather, it was preferable to provide a structured but wide 

ranging initial investigation and research base and to allow significant issues to 

emerge. Subsequently, these issues could be further examined by finer research 

methodologies. 

In providing a structure to meet the research objectives outlined in Section 1.3, 

several key parameters set the overall approach, directions and structure of the 

research project.  As an overall observation, it was apparent early in these 

investigations that, whilst the built environment and property assets were an 

intrinsic part of the development and functionality of knowledge-intensive firms, 

the area appeared to be under-represented in literature to date.  This research would 

seek to address that gap. 

Secondly, because of this gap and the range of other research areas also involved 

(economics and business, new technologies, social capital and others) the research 

would need to draw on a wide range of sources.  In each of these areas, the 

Literature Review (Chapter 2) would indicate that quality, highly relevant research 

outcomes were available. Under these circumstances however, there was not a 

single, or even a small number of, research pieces from which this research evolves 

or this research extends.  Given however, the width and depth of quality research 

drawn from the various components, this is not considered detrimental.  Rather, it 

reflects the currency and novel nature of this work. The literature review was 
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segmented into what were considered as research theme areas influencing 

knowledge-intensive firms and sectors and their use of real property.  In the first 

instance, this required a consideration of the nature of contemporary change and 

issues and opportunities that confronted fixed assets such as commercial property 

in responding to change of that magnitude and volatility.  The next components of 

the literature review sought to establish the economic drivers and economic 

backdrop for the advancement of knowledge creation and sale and the development 

of clusters and the potential linkages that existed between contemporary corporate 

directions and the use of property assets. 

Internal to these firms, the literature review then considered the important elements 

of the physical environment and accommodation to firms and, more widely, the 

nature of the physical environment (i.e. buildings, ICT and different urban 

locations) in supporting knowledge-intensive businesses.  Finally, the increasingly 

important role of social capital and networks in underpinning business success and 

locational decisions was explored. 

All of this provided a comprehensive research platform but this needed to be 

further developed to allow underlying drivers and themes to emerge.   

This development stage added both currency and local character to the research 

and involved two separate but inter-related activities.  The first involved primary 

data collection whereby the CEOs of 36 knowledge-intensive firms were 

interviewed and the emerging themes from the literature review were further 

explored and priorities established.  Whilst this did not represent a statistical 

survey, in this context it was able to provide a level of reinforcement or otherwise 

to major issues established through the earlier literature review.  Secondly, to add 

practical Australian experiences to the research platform, four case studies were 

investigated with particular regard to the level of public and private sector 

involvement, the models used and the built environment settings in which they 

were developed. 

With these three components of research development complete (i.e. literature 

review, primary data collection study and case study investigation), overall drivers 

and demand parameters could be identified.  A more refined research process was 

now required to further distil these findings and rank them into matters of the 

highest relevance and importance in determining the relationship between these 

contemporary knowledge-intensive firms and their physical environments. 

Details of the methods considered for this task are detailed in Chapter 3.  However, 

it was decided that a Delphi process was best suited to this task.  The process 
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involved a structured, four-round process wherein the opinions of ten recognised 

experts were brought to a point of consensus as to the highest priorities in 

determining and predicting demand. 

As part of the validation of findings and conclusions for this work, the findings 

overall were reconsidered in the light of each of the four case studies previously 

considered and also applied to an additional case study not previously investigated, 

so that an entirely unbiased approach could be confirmed.  From this, overall 

conclusions, specific outcomes and proposals for future research were established.  

This research structure and layout is shown in Figure 1.3 and details of the 

methodology developed are included in Chapter 3. 
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1.5 Definitions 

In order to set clear parameters for this work, the definition of certain key terms 

and processes is necessary.  Whilst a number have succinct definitions, some terms 

are relatively new emerging from colloquial and industry use and as yet, do not 

have a single, universally accepted definition. 

1.5.1 Knowledge-Intensive Firms 

The literature review which forms part of this research identifies the emergence of 

a diverse group of firms that can be described as ‘knowledge-intensive’.  The term 

‘knowledge-intensive’ follows on from the traditional labelling of firms by 

economists as ‘capital-intensive’ or ‘labour-intensive’ depending on the relative 

importance of those production inputs in the particular case. By analogy, 

identifying a firm as ‘knowledge-intensive’ implies that knowledge – its creation, 

adaptation and application – was at the essence of the firm and its operations and 

more important than other outputs. 

Swart and Kinnie (2003) considered the phrase ‘knowledge-intensive’ could have 

at least three contexts – knowledge-intensive work, knowledge-intensive workers 

and finally, knowledge-intensive firms. Each level had its own parameters.  The 

first was the nature of the work itself which may require particular infrastructure, 

security and perhaps a particular physical environment.  The second was the human 

capital of the individual knowledge worker and team.  This would include 

attributes and characteristics such as qualifications, attitudes and preferences, 

demographic of the workforce and probably, location.  The final level referred to 

the specific characteristics of the knowledge-intensive firms themselves.  These 

included the prevailing corporate structures and size, the nature of the output, value 

of teamwork, short cycle times, use of new technologies, strategic alliances and 

new concepts of place and space.  Some of these firms were involved in 

information technology and communications but they extend across many areas as 

diverse as design, various specialist engineering and other professional 

consultancies and services, advertising, media and research and development spin-

out companies. This is not to imply that the effects of knowledge development as 

an economic driver do not exist in major companies.   Knowledge applied is 

integral to the success of any successful commercial undertaking.  

This study however, pertains to the normally smaller, free-standing, contemporary 

knowledge-intensive firm. Alvesson (1995) and Robertson and Swan (1998) 

attempted to better define such firms observing both that their work was 

intellectual in nature and within those firms, qualified employees formed the 
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majority of the workforce. The firms themselves typically placed emphasis on the 

input of human capital and intellectual content – knowledge, intellectual property, 

networks and experience - in producing product. 

In summary, Swart and Kinnie (2003) defined knowledge-intensive firms in terms 

of their emphasis on the quality and nature of their highly skilled human capital, 

the work processes that create market value through knowledge and thirdly, the 

deployment of the knowledge involving innovation, initiative and competency 

building in the provision of services.  The Organisation for Economic Cooperation 

and Development (OECD) (2001) made the important distinction between high-

technology manufacturers on the one hand and knowledge-intensive market 

services on the other.  The former typically included microelectronics, 

instrumentation, rapid prototyping, systems analysis, design and management and 

‘pick-and-place’, high-end manufacturing. With the latter group they divided into 

ICT, finance and insurance and business activities and consulting services.  The 

majority of these activities would typically be tenants of commercial buildings and 

would not normally extend to physical fabrication or prototyping of components 

unless accommodated within a research or technology park. 

In establishing accurate definitions however, several other observations are also 

relevant.  Starbuck (1992) noted the important difference between data/information 

and knowledge. Knowledge-intensive firms were not by necessity or definition, 

information-intensive. Data processing, call centres and similar facilities involve 

the concentrated use of ICT hardware but most of that relates to data storage and 

retrieval.  Starbuck did not consider these uses as knowledge-intensive.  Rather, 

esoteric expertise, the manipulation and application of knowledge, not already 

widely known or in use, truly represented ‘knowledge intensity’. 

Florida (2002) provided another insight into these definitional issues. Instead of 

considering the rise of this type of firm on a sectoral basis (ICT, media or 

whatever), he believed that the true contemporary economic drivers relate to 

emergence of what he called a creative class. Whilst he noted the common use of 

the term ‘knowledge economy’ he considered that, more specifically, the economy 

was being driven by human creativity that produced products, systems and 

methodologies and with those competitive advantage.  His horizontal labour 

market approach to business varied considerably from more traditional, sectoral 

economic theories. Whilst the causes and drivers may be debated, the emergence 

and rise in importance of knowledge-intensive firms within the economy is widely 

accepted. Because of both the comparative recency of these trends and the diversity 
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of knowledge-intensive firms and their diffusion across a range of sectors, specific 

statistics were not generally available. 

The ABS (2002) identified the emerging economic importance and distinct 

characteristics of this grouping by circulating a discussion paper for collection of 

statistical data on them.  Whilst drafts of the component parts of such data 

collection were subsequently developed, the work is yet to be completed.  The 

proposal correctly noted that because of the emerging nature of all of this, there 

was no internationally agreed framework for measuring knowledge-intensive 

economic activity at that time.  Reinforcing Starbuck’s observations  (1992), the 

ABS  also noted the importance of differentiating ‘knowledge’ from simply ‘data’ 

and ‘information’.  Again, the ABS acknowledged the facilitating role of ICT but 

also recognised the vital role of human capital and creativity in advancing overall 

productivity. 

The current data collection by the ABS (2004) takes a traditional and arguably 

historic view in defining ‘knowledge workers’ in terms of ‘managers, 

administrators, professional and associated professionals’. ABS data indicated that 

this category of worker has been increasing as a proportion of the entire workforce 

by about one half of one per cent per annum over the last decade, currently 

standing at approximately 38.5%.  Whilst such statistics were in accordance with 

the Australian Standard Classifications of Occupations (ASCO), they were of 

limited assistance here as they represent a much wider population than the 

employees of contemporary knowledge-intensive firms.  Florida’s detailed US 

research (2002) by comparison, proposed that about 12% of the workforce were 

involved at the core of the creation of knowledge and ideas and when combined 

with support staff, probably represented about 15% of the workforce spread across 

large corporate organisations and smaller companies. 

For the reasons outlined above, no complete or empirical data exists as to the 

number of such firms. Numbers are however, significant and growing.  In the 

United States economy, Florida (2002) believed that some 38 million people or 

30% of the entire workforce, were involved in sectors driven by knowledge and 

creative work and this was by far the fastest growing sector, in terms of size and 

power and influence. He identified the sectors typically associated with high levels 

of knowledge creation – IT, publishing, TV and media and related areas - had an 

annual market of $2,240 billion in the US alone.  Florida (2005) made two other 

important observations on this statistic.  Firstly, the relative size of these sectors 

has more than doubled since 1950, largely at the expense of manufacturing and 
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agricultural sectors.  Furthermore, the income generated within these sectors is 

about 60% higher than the average incomes in other sectors. 

Within the Queensland study area, no direct statistical data exists that would 

specifically qualify the number of firms involved. By way of indication however, 

unpublished 2005 data from the State Department of State Development and 

Innovation identified some 7,500 individual firms operating in Queensland in the 

non-retail IT/software sector alone. These were obviously only part of a wider 

grouping that could be described as ‘knowledge-intensive’ but alone represented 

about 5% of all firms in the State and had an annual growth rate over the past five 

years of about 5%, substantially above the overall state growth rate of 2.1%.  The 

rise of precincts such as North Ryde in Sydney, Toowong and Teneriffe in 

Brisbane, St Kilda Road, Melbourne, Thebarton and Mawson Lakes in Adelaide 

and Bentley in Perth were physical manifestations of the scale of this growth and 

new, built environments being developed to accommodate it. 

A Department of Industry, Tourism and Resources (DITR) (2005) report 

highlighted issues in providing exact statistical information and trend data in an 

area such as knowledge-intensive firms which spread across established data sets.  

Therein, DITR provided a component of a wider OEDC project investigating the 

rising importance of knowledge-intensive service activities (KISA) with particular 

reference to the tourism, software and mining technologies sectors. Across these 

quite diverse groups, the report through case study investigations, made important 

observations regarding the diffusion of free-standing, knowledge-intensive firms 

involved in such leading-edge activities. It noted that some will provide the 

mainstream firms in those sectors with radical, breakthrough technologies that will 

substantially change the entire sector or business activities within it.  Many other 

such knowledge-intensive firms, however, will provide a range of support services 

which will enhance the operational effectiveness, competitiveness and profitability 

of the produced firms in that sector.  The role of such firms can be as the source, 

carrier, diffuser and/or adaptor of innovation and new ideas, technologies and 

processes to the client firm or supply chain.  These could include consultancies into 

project and physical design, new venture development, management systems, 

technology application, new, specialist legal and financial arrangements and so on.   

Such knowledge-intensive firms could also be involved in the reengineering of 

existing projects and activities, environmental remediation and protection or 

specific problem solving. Importantly for this research is the observation that the 

lack of close definition or identification as a separate sub-sector of the business 

community is not surprising.  This reflects both the emerging nature of this 
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contemporary trend and the still incomplete definitional changes currently under 

consideration by the ABS.  Furthermore, whilst some may well currently describe 

themselves as belonging to the services sector, others are embedded within their 

specific sector.  Overall, the DITR report confirms their growing importance and 

the new ways in which they operate and influence more traditional, mainstream 

sectors. 

1.5.2 Development Stages of Knowledge-Intensive Firms 

For reasons discussed in Chapter 2 of this work, knowledge-intensive firms are in 

many cases, relatively small and evolve in form and structure as they are 

established, grow, aggregate and at times wind up, depending on market 

acceptance, product development and funding.  Furthermore, because of the 

relatively recent advent of many knowledge-intensive sectors, many such firms 

have only been established over the last decade and are at various stages of 

development. The demand for property related services and for other forms of 

business support will be critical locational determinants for these firms.  The 

manner in which these vary within the development stage of the individual firm is 

an important consideration for this research. 

A close definition of these stages of development was difficult to establish.  

Terminologies such as ‘start-up’ and ‘spin-out’ were largely colloquial, industry 

terms.  Kiriri (2004)  noted that based on the study of small to medium enterprises 

(SMEs) in northern New South Wales, there was both validity and value in 

considering life cycle classifications for providing a clearer picture of firm 

structure and development.  He considered that these classifications or stages could 

be reasonably defined using variables such as age, cash flow, growth and number 

of employees.  McMahon (1998; 2000) also noted the importance of considering 

development stages but advised that a degree of pragmatism and latitude was 

required in defining them, given the inherent differences in characteristics between 

individual firms.  Furthermore, he was far less certain that such characteristics as 

age were relevant in defining the development stage.  The terms used to describe 

each stage varies from text to text. Management texts and papers such as Scott 

(1987), Nooteboom (1999) and Kiriri (2004) considered full life cycle analysis 

including virtual stages prior to establishment and after the firm ceases operation.  

McMahon (1998) noted that regardless of the various terms and other stages 

considered, practically all models agreed and included three stages of development.  

These he called ‘birth’ or start-up’, ‘expansion’ and ‘maturity’. Such a 

classification is reasonably intuitive and has been adopted for this research.  

However, given that there is no universally accepted terminology, the terms more 
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widely used in the South East Queensland market place – ‘start-up/early 

development’, ‘established’, and ‘mature’ - have been adopted. 

On this basis the following general definitions of the stage of development of such 

firms are generally as follows: 

Start-up/Early Development (Typically years 1-3):  These firms range from 

micro businesses of 1-3 employees (i.e. very early stages of product and market 

development; little market control or differentiation of labour; highly volatile with 

cost control critical) through to those moving to a more stable stage (i.e. better 

refinement of product and market identification; some business goodwill, 

increasing cash flow and development of some alliances but still with small staff 

and little labour differentiation within the firm). 

Established (Typically years 3-5 years+):  Business by this stage would have an 

identifiable market share, reasonably secure future orders and with basic supply 

chains and alliances in place.  The number of staff depends on the type of business 

and projects in hand but more staff are now considered ‘permanent’ with increasing 

labour separation e.g. management/administration, finance, business development 

and technical.  More substantial planning would now typically be undertaken and 

there is increased commitment to longer-term assets and property.  At this stage, 

the firm may well have considered new ventures such as new products or 

additional locations. 

Mature (Typically 5 years+):  These would typically be longer-established 

companies with a substantial market position and a recognised name within that 

market.  They would probably, but not necessarily, be larger in size, often would be 

multi-product and possibly multi-site.  An identifiable division of labour, standards 

and systems would now typically be in place.  Relatively predictable cash flow 

with long-term planning would exist and consideration might be given to a public 

float to provide equity funds. 

Because of the highly individualistic nature of these firms, the classification should 

be seen as indicative only.  Period since establishment or business size is not 

necessarily the basis for classification.  In certain cases too, issues such as the 

owner’s overall business philosophy and attitudes to debt or equity raising and to 

management control would be very important in determining development stages 

and progress. 

1.5.3 Commercial Property Assets and Study Location 

For the purpose of this research, the term ‘assets’ refers generally to commercial 

office accommodation available for development, sale, use or for lease to tenants. 
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By implication, it can also involve the leases, facilities, identity and site goodwill 

that were attached to those properties.  They may be located in a Central Business 

District (CBD), fringe suburbs or provincial locations and potentially include 

variations on traditional formats such as incubators or technology or research parks 

(further defined in Chapter 4.2 of this research). 

The ABS (2001) provided a fundamental classification of buildings, including 

commercial buildings.  It defined ‘commercial buildings’ as those primarily 

occupied with or engaged in commercial trade including buildings for retail and 

wholesale trade, office, hotels and transport activity and excluding residential and 

industrial buildings. This is acceptable as a definition and the use of terms 

‘commercial building’ or ‘commercial asset’ reasonably reflect that.  These terms 

also have the advantage of recognition and use within the property market.  The 

ABS further sub-classifies ‘commercial buildings’ into ‘offices’.  It defines the 

sub-classification ‘offices’ as buildings that were primarily used in the provision of 

professional services or public administration.  Consequently, the general use of 

the word ‘office’ is also sound under these definitions and it is wide enough to 

include such contemporary options of incubators, technology and research parks. 

The research base for this work is Australia and, with the exception of one of the 

case studies, survey and data collection was carried out in South East Queensland, 

Australia, a rapidly growing region of about two million people. Within it a range 

of high technology, research and knowledge-intensive sectors and firms are 

located.  The region is noted for its progressive business attitude and proactive 

interest, across both the public and private sectors, in further expansion into higher 

value-adding and knowledge-intensive sectors.  The key informants (for data 

collection and Delphi analysis) were representative of firms and sectors relevant to 

this research and were also residents of this region. 
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CHAPTER 2 LITERATURE REVIEW 

Introduction 

The research topic does not belong to a single discipline area but draws from a range of 

economic, political, business, physical/built environment, social and community studies.  

Current, relevant concepts in each of these areas will be summarised and drawn together 

in this literature review and form the basis for later investigations in this work. 

The value of commercial property is a function of rental levels which in turn reflects the 

utility and demand for each asset from tenant firms over time.  From the owner’s position, 

its value also reflects the certainty or otherwise of that income stream into the future.  

Furthermore, the asset itself will have a significant impact on the economic, social and 

cultural activities of those who use it.   

Consequently, it is important to consider these assets in a wider contemporary context 

and with regard to all of these issues and impacts.  This chapter provides a review of 

literature relevant to this principal theme of the research.   

Additional to this, literature pertaining to research frameworks and methodologies is 

included in Chapter 3.  Certain reference material that significantly relates to property 

assets which currently accommodate knowledge-intensive firms has, for convenience and 

clarity, been included in Chapter 4.  References pertaining to the application of the Delphi 

process have been included in Chapter 5. 

2.1 General Parameters 

2.1.1 Contemporary Change 

At its essence, this research is about change and evolution. It investigates the 

changing demand for commercial (office) buildings, in particular those changes 

emanating from contemporary, knowledge-intensive firms.  From that it identifies 

priority factors which if properly addressed, will enhance the role, function and 

value of these assets.  

By way of introduction, some observations on the nature of change are relevant.  

Contemporary change is a profoundly non-linear manifestation of a large number 

of economic, financial, technological, physical, social and political forces without 

a definitive start or end point (Pfeffer 1992).  Pfeffer noted that the level of 

knowledge was imperfect and change was therefore incapable of being fully 

controlled or manipulated by one single person or group, regardless of their 
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power or status.  The  Proceduralist Theory of Change developed by Pettigrew 

(1973; 1990a; 1990b) rejected the concept that contemporary change was a neat, 

prescriptive or recipe-driven process.  They doubted that it was possible to secure 

single explanations of events in such dynamic systems environments. Van 

Reenen (2001) observed the pervasive nature of contemporary change.  He saw 

that change, particularly when generated through innovation, new technology or 

improved productivity in one sector or platform (such as ICT), would often 

become a catalyst or enabler to change simultaneously in a range of otherwise 

unrelated sectors.   

Marine and Riley (1995) supported that view, noting that the final impact of these 

enablers was because of their combination with financial, political, business and 

social forces, often far more profound than the originating technology or 

innovation itself.  Gravenhorst and Werkeman (2003) also emphasised this 

cascading effect - not only across sectors but also within existing firms.  

Consequently, in assessing influences impacting on the office accommodation 

demands, a holistic approach was more likely to be successful than attempting to 

address component parts sequentially. 

Marine and Riley believed that change was not random nor was it unintelligible.  

On this premise, management could take a proactive rather than reactive role.  

They did not suggest that this was an easy task, noting that firms were impacted 

daily as new demands and linkages move back up the supply chain from the 

retailer and distributor through to the product originator. Continuous change must 

now be accepted as unavoidable.  They observed by way of example, that less 

than half of the US Fortune 500 List of leading companies identified in 1980 

were still on that list in 1995.   

Important to this research, Marine and Riley also proposed that only those firms 

who constantly challenge the status quo with innovative products and approaches 

would prove successful in the long term. If this was true, then it was clearly futile 

for asset owners and managers to simply attempt to understand business change 

and new demands now and to address them as an abstract, finite task. Asset 

strategies must, like the business strategies of successful commercial tenants, 

embrace continuous change and plan for survival and success under that scenario 

(Brand 1994). For the successful management of assets in such an environment, a 

current and sound understanding of the economic, business and social 

environment, well beyond the direct physical parameters of commercial property, 

is now required. 
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2.1.2 Commercial Property Assets and Evolution 

Effectively, commercial property owners and managers supply a product. That 

product is a business platform for tenants. The income earning potential and 

future prospects for commercial buildings are directly dependent on business 

demands for that type of space in its specific location.  Brand (1994) observed 

that commercial buildings could be considered as ‘use predictions’. Owners 

acquire them investing significant upfront capital in the hope of securing long-

term increasing income streams.  With the passage of time however, Brand 

suggested that all such predictions would, to a greater or lesser extent prove 

erroneous.  Commercial buildings were high capital cost, fixed assets and through 

periods of rapid economic change it was increasingly difficult to amass the 

confidence to make such long-term commitments either as an investor, a tenant or 

an owner/occupier. 

Success would require the balancing of the legitimate demands for predictability 

and security from the owner, investors and financier on the one hand and on the 

other, the flexibility now demanded by tenants and firms competing in a volatile, 

global environment.  The works of both Brand (1994) and Pawley (1998) 

emphasised that a wide range of influences impact upon both the functionality 

and value of built assets – from technology and economic change through to 

operations and maintenance. Despite the stoic, ‘bricks and mortar’ image of 

property assets, both authors observed there existed an almost innate ability of 

such buildings to adjust and evolve to those changing circumstances. The extent 

to which any particular building can do this however was, according to Brand, 

largely determined by thoughtful original design – in effect, ‘building in’ 

adaptability and flexibility. In addition, during the operational life of the asset 

such adaptability would be fully realised by open, innovative and facilitating 

property management. 

This latter point leads to a second underlying theme of this research - evolution.  

In this area, the research draws a parallel with the scientific research and 

propositions put forward by Charles Darwin in 1809.  Sammut-Bonnici and 

Wensley (2002) along with Hefferan (2004) noted the popular misconceptions of 

Darwin’s work. The entire concept of ‘survival of the fittest’ for example was 

developed by Spencer and was wrongly attributed to Darwin. Rather, a basic 

tenet of Darwin’s complex work stated that the overall success and long term 

viability came to the species and specimens that could most quickly and 

successfully adapt to a changing environment.  Sammut-Bonnici and Wensley 

saw great value in using evolutionary analogies in explaining complex 
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commercial and business scenarios. They observed that probably the best 

example of this type of continuous adaptation could be found in the stock market 

where investors (both buyers and sellers) analyse information, trends and 

predictions to almost continuously adjust and modify their portfolios. The nature 

of that market of course allowed allows for immediate outcomes for such 

adaptation decisions. 

The analogy was also applicable to commercial building assets. Like natural 

species, there were wide variants within this asset class. Each building has its 

own unique characteristics, location and traits. However, they were 

quintessentially fixed, long-term assets and in the contemporary environment, 

were exposed to demand changes not previously encountered.  Obsolescence was 

to real property as inflation was to currency or as a reducing gene pool was to an 

organic species. In each of these cases, the issues were not simply generalised or 

environmental threats, rather they challenge the very nature, character and point 

of difference of that commodity or group. Obsolescence for real property erodes 

functionality and with it, positive market differentiation, rental level and finally, 

capital value (Hefferan 2004). 

Paralleling the natural selection proposition put forward by Darwin, the assets 

that avoid obsolescence would be those that have the capability and the 

methodology (i.e. in this case, management) to adapt to adequately meet the new 

demands placed upon them.  More positively, adaptation does not simply secure 

survival but taken further, would achieve increased prosperity and return. For this 

to be achieved however, a thorough understanding of the nature of those changes 

and the prospects and avenues for adaptation is necessary. 

2.2 Economic Environment 

This section considers knowledge-intensive firms and their sectors in the broad, 

economic context.  Whilst the impact of contemporary globalisation of markets is 

now well recognised for all businesses, the impact has been profound in the sub-

sectors typically populated by the knowledge-intensive firms.  These firms 

include those involved in software and IT development, communications, design, 

media, consulting and research commercialisation. 

2.2.1 Contemporary Drivers 

The developed world currently enjoys the longest period of peacetime growth in 

modern times creating in a number of OECD countries including Australia, the 

first generation where affluence and wealth have been widespread (McLean 

2004).  The outstanding performance of the Australian economy during the past 
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decade was attributed by The Economist (2004) to a mixture of structural change, 

generally sound policy settings encouraging reform at firm level and to some 

extent, good fortune in avoiding the possible worst effects of terrorist strikes and 

Asian financial volatility. 

Across a range of sources, there was a level of consensus as to the key 

contemporary drivers to global economic activity and growth.  These included: 

• a substantial increase in wealth creation and its disproportionate 

concentration in certain countries particularly in the United States; 

• the geographic and economic separation of manufacturing from corporate 

management and financial and asset management (with that the growth 

and rising influence of China and India representing 40% of world 

population) (Murray 2004; Sizer 2001); 

• the exponential rise of knowledge, research and development and the 

emergence of knowledge as a commodity in its own right (Ein-Dor et al. 

2004; Mokyr 2002); 

• substantial increases in productivity (De Long and Summers (2001) and 

Banks (2002) ; 

• the effect of ‘baby boomers’ in OECD countries reaching their maximum 

earning capacity and wealth (Mackay 1995); 

• rapid increases in data collection, retrieval and in communications 

capacity (Leer 2000); 

• intensity of competition and reduced cycle times (Greenspan 1998); 

• the globalisation and urbanisation of economies (Norberg-Hodge 1999 

and Ruchelman 2000); 

• micro-economic reform and business deregulation (The Economist 

2004); 

Research by the Property Council of Australia (PCA)  (2001) sought to translate 

these wide economic drivers into issues of specific relevance at firm and 

commercial property level. They considered the following to be the most 

important and relevant to that interface: 

• connectivity (to global markets); 

• a challenge to monopoly of location; 
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• near instantaneous reaction time (so speeding up the entire business 

cycle); 

• a rise in the importance of intangible assets of value, particularly 

knowledge and intellectual property; 

• market transparency; 

• a challenge to the accepted maxim that size of a firm will secure 

domination in the marketplace; 

• rising importance of customer intimacy – including one-on-one scale 

dealings and customisation; 

• rise in importance of a firm’s key personnel; and 

• overall rise in uncertainty levels because of market volatility and 

globalisation. 

Whilst the emphasis did vary across these various pieces of research, the 

magnitude and pervasiveness of contemporary change was accepted by all.  

Several component issues required elaboration because of their particular 

relevance to the research topic, linking these global trends to the operations of 

firms and their use of commercial property. 

(i) Information and Communications 

A fundamental, enabling technology to the current economic environment has 

been Information and Communication Technology (ICT).  De Long and 

Summers (2001) noted that like most other technological changes, ICT had 

arrived in a series of intermittent waves with only the significant waves truly 

embedding into business practices and the economy. Original military ICT 

applications in the 1950s were transferred to business data storage and retrieval 

through subsequent decades and by the 1980s, more powerful hardware and 

sophisticated software were able to address spreadsheet analysis.   

The second wave which was much more pervasive was based on real-time 

interaction particularly through the internet and involved quite different hardware 

configurations and embedded chip technologies.  Zandi (1999) and Libert (1997) 

noted that it was through this stage that the impact of the new technologies began 

to manifest themselves on commercial property because of changed work 

patterns and operations of tenants.  The first to be impacted were financial 

institutions where the digitalisation of numeric financial transactions into 

computer code was relatively simple.  This was exemplified by automatic teller 
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machines and later,  telephone and internet banking.  Libert (1997) noted that 

once this transfer occurred, transactions became instantaneous, frictionless and 

near free.  Important to this research was his observation that such transactions 

were not geographically bound nor committed to a particular time sequence. 

Hefferan (1999) noted that once such a fundamental change in a commercial 

operation occurred, then the technologies, skills, human resources and the assets 

associated with the previous regime were immediately threatened by 

obsolescence.  Consequently, in the case of property assets, their utility and 

subsequently their rental and capital values would fall.  Mitchell (1998) noted the 

nexus between the internet and e-commerce on the one hand and hard 

infrastructure and the importance of location on the other.  He observed that 

traditionally a consumer needed to go somewhere to do something in sequence 

to achieve a particular transaction or commercial outcome.  Mitchell considered 

that electronic communications and the internet negate such geometry and 

geography as the consumer’s own address was no longer pinned to a place. 

There was general consensus across the literature on the importance of ICT 

development as an enabler to business and that it was destined to evolve further, 

perhaps exponentially into the future.  However, there was considerable 

divergence as to the scale of that impact (both positive and negative) over 

forthcoming years particularly on physical assets.  Mitchell (1998; 1999) and 

Horan (2000) saw the physical impact as profound over time.  They believed 

disruption in the normal sequence of commercial activity (i.e. a physical market 

and a trading process) as only the beginning that would now flow out pervasively 

into governance, issues of information control, taxation, citizenship and civil 

rights, changes in retailing, business location decisions (and implicit threats to 

Central Business Districts) and on to the embedding of microtechnology in the 

operations, form and fabric of the buildings themselves.  They see the use of the 

same technology for work, personal, social and entertainment functions as a trend 

that would increasingly ‘merge’ places and challenge the demand for segregated 

and physically removed places (e.g. offices) at which to pursue work tasks.  

Critically too, this group emphasised that those technologies were most important 

in enabling the advance of globalisation and the creation of what was commonly 

referred to as ‘the global village’. 

Others were less expansive in their predictions.  Senge et al. (2001) and Holland 

(2004; 2005) recognised that the demand for office space continued to grow, 

particularly in knowledge-intensive firms where the need to meet, collaborate and 

advance ideas remained critical to business success.  Additionally, as Vos and 
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Van Der Voordt (2001) noted, there would always be a need, both for landlords 

and tenants to balance the capital cost particularly in upgrades and retrofits, 

against the nett increases in rental or company profits.  In other words, they 

warned that technical capability did not necessarily translate either to business 

practicality (for the tenants) or financial feasibility (for the owner). They 

observed particularly that radical changes such as hot-desking, hotelling and 

other IT-intensive solutions have often not secured the outcomes originally 

envisaged. 

Ehrenberg (2003) also noted the need for owners and managers to accept the role 

of ICT as a business platform for practically all contemporary tenants.  Those 

tenants would demand a certain standard of service and facility as a prerequisite 

for even considering particular accommodation. She went on to observe however, 

rather than considering ICT as an overhead cost or challenge, owners and 

managers could use it as a point of difference and strategic partner to provide 

cost-effective, innovative solutions to ICT supply, be that wireless, high-speed 

internet access, bulk purchase from telecommunications providers or shared 

facilities.  Ehrenberg’s studies in the US indicated higher occupancy and higher 

retention rates associated with buildings that have achieved a balanced, 

technology-friendly approach. 

(ii) Productivity 

In the highly competitive global environment, productivity per employee has 

been a key determinant of performance at a macro-economic and micro-

economic (firm) level.  It would therefore appear important to assess what 

contribution commercial property could make in supporting the productivity of 

tenant firms. 

Productivity itself has a range of components including staff skills, organisation 

and systems, technology, management strategies, capital investment and 

supporting infrastructure. Wadhwani (2001) noted that whilst there were a 

number of reasons for the success and growth of many OECD countries 

,particularly the US and Australia over the past decade, productivity growth 

particularly in high value-add, knowledge-based activities had been arguably the 

most important.  For example, he noted that US non-farm productivity rose from 

1.5% p.a. in 1973 to an average of 2.9% p.a. over the period 1995 to 2000.   

Importantly, he argued that the link with investment and usage of IT and such 

growth was at best tenuous and cited the fact that large-scale investment in IT 

systems in the 1970s and early 1980s made practically no impact at all on 
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productivity.  It was only the much later combination of that investment with 

social, human and creative capital (i.e. through knowledge workers) which 

produced the performance cited above. 

The OECD (2001) agreed that ICT represented enablers and even though 

investment in infrastructure was important, such investment alone would not 

produce wealth and growth.  By way of example, the report noted the 

comparative performance of the strongly growing Australian economy over the 

past decade with the negative growth of Japan over the same period despite 

Japan’s much larger size, IT capacity and infrastructure. 

(iii) Globalisation and Competition 

High levels of competition, decreasing cycle times and the exposure to global 

markets were identified earlier as important drivers both to change and if 

addressed successfully, to economic growth.  Because of their impact on the 

structure, location and growth patterns of knowledge-intensive tenant firms, this 

required some further elaboration. 

Drucker (1998) introduced several relevant propositions here following a theme 

of economic and system evolution.  He noted that economic outputs for decades 

past had been dominated by the production of tangible goods.  Traded goods in 

the current era were being led by increasingly ‘weightless’ commodities - that is 

to say, production which was less tangible or often without significant physical 

dimensions. Knowledge, finance, computer programs and intellectual property 

were obvious examples.  This characteristic, Drucker observed, had greatly 

increased speed of development and transactions.  Enhanced ICT also provided a 

catalyst to all of this.  Speed, he noted, was seen as both a competitive advantage 

and a marketing necessity.  He concluded that in such an environment, it was 

innovation, time-to-market and marketing that produced results and saw all other 

activities effectively as costs.  His paper made practically no mention of the role 

of physical environment, apparently taking the traditional view that it simply 

represented an outgoing or cost.  It may well have been argued here that even 

with near-weightless product and contemporary communications, the location 

and work environment provided by the physical accommodation must influence 

speed and productivity for firms, their employees and their collaboration with 

others. 

With regard to the demands for competitiveness and speed, Leer (2000) noted the 

challenge that such an environment had placed upon the traditional, dominant 

position of large-scale firms.  She noted that whilst a number of major 
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corporations such as Microsoft, Intel, Cisco and others have emerged based on 

ICT development, the contemporary, volatile, fast-moving marketplace clearly 

favoured innovative, reactive small firms over larger corporations.  Porter (1998) 

added to this observation that clustering, reliable and trusted supply chains and 

strategic alliances had become a competitive necessity and through this smaller 

firms could address traditional impediments resulting from small scale and lack 

of market position and influence. 

2.2.2 A ‘new economy’? 

The changes in economic structures as outlined in Section 2.2.1 were both 

significant and far reaching.  With the rise of the ‘tech boom’ of the late 1990s, 

there appeared to be mounting evidence that the key business determinant of 

price-to-earning relationships was being challenged by other drivers related to 

investment growth and wealth creation (Kay 2001).  Many observers identified it 

as ‘the new economy’. Kay noted the telling statistics that from December 1996 

to January 2000, the Dow Jones Index of US share value had risen 82% and 

earnings-to-share price ratio (measured as earnings per ordinary share) which 

historically settled at about 1:14, was almost 1:16.3 in 1995 and had reached over 

1:30 in early 2000.  Kay considered that the maintenance of these increases over 

such a long period of time was not explainable in terms of economics or finance 

but rather appeared to be a product of unsustainable business confidence, media 

enthusiasm and social psychology.   

Walters and Buchanan (2001) did not support the concept that there was a ‘new 

economy’ but important to the research recognised that, as part of the changing 

economic environment, demonstrable shifts in business models were underway.  

They noted the move away from traditional company structures and particularly 

from fixed asset bases as indicative of such change.  They observed that in 1982, 

fixed tangible assets of US-listed firms, as a proportion of the total assets of those 

firms, were 67%.  By 1992, this had fallen dramatically to 38% and to 30% in 

2000.  They concluded that clearly corporate activities and earnings were 

fundamentally shifting into the intangible service and information areas 

represented by the new generation firms (i.e. Drucker’s ‘weightless 

commodities’). 

The fall in US stocks and the near collapse of the NASDAQ Composite Index 

through 2000 and 2001 with paper losses of US$3.3 trillion proved that, 

measured against fundamental rules of economic markets, there never had been a 

new economy.  The Department of Industry, Tourism and Resources (2002) 

considered that the use of the term ‘new economy’ was not a realistic concept and 
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was an unhelpful distraction.  Importantly, they contended that there was a single 

economy to which all firms were exposed to and corporate survival depended on 

their positioning and reaction to change within it.  They also took up the 

evolutionary theme, noting that the most significant change had been what OECD 

(2001) called the phenomenon of ‘knowledge based’ activity - that is an economy 

where production, distribution and the use of knowledge were the key drivers for 

growth, wealth creation and employment across all industries, not just high-

technology ones. 

Senge et al. (2001) took a similar view on this and they accepted the significance 

of business and economic change over the previous decade but saw such changes 

in evolutionary rather than revolutionary terms. They considered these changes as 

post-manufacturing, driven now by innovation rather than regulation and carried 

forward by new technologies, products, processes and business models.  They 

disputed the notion that all of this represented a fundamental change but rather 

was the ‘next wave’ of the Industrial Revolution where the long-standing 

components of capitalism – investment, risk and reward, technology, human 

capital and infrastructure investment remained but now had to be applied in a 

changed environment.  They again saw it as further evidence of the waves of 

discontinuous technology that has occurred since the Industrial Revolution.  It 

reflected Joseph Schumpeter’s Creative Destruction theory (1952) in which old 

industries died and new ones were born. Senge et al. (2001) noted that the 

industrial era since the 1800s had been about more effective ways to harvest 

natural and social capital in order to create financial and productive capital. They 

saw little evidence that ethos and overall philosophy had changed.  

Kelly (1998) agreed but noted that this was not to imply that contemporary 

changes were not significant – the global perspectives, the trading of intangible 

items such as knowledge and the role of instant communication were as 

momentous as the invention of the steam engine, perhaps more so.  However for 

all of that, the fundamentals of capitalist and business activity had not changed. 

One of the pre-conditions to any significant economic advance was the 

production of new ideas. Van Reenen (2001) noted the linkage between 

investment, research and development and the success of certain countries.  He 

noted for example, that in 1934 research and development spending in the United 

States was less than one half of one per cent of national output.  In 2001, it was 

over five per cent.  As noted by the OECD (2001), in the contemporary 

environment it was the combination of this investment, breakthroughs in 

enablers such as ICT and the inclusion of the right mix of social capital that 
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secured productivity increases, growth and wealth creation. This research 

investigates whether the provision of an appropriate built environment is also an 

important part of that combination. 

Tabb (2001) agreed with the OECD assessment, noting the suggestion that better 

and faster information would alone somehow lead to efficient resource allocation 

was simplistic.  He observed that the advances in the volume and retrieval 

capabilities of information were quite unrelated to the basic tenets by which 

capitalism works.  Such capabilities enhanced productive efficiencies just as 

telegraphy did in the previous era  however, he considered that there were much 

more sophisticated and profound issues involved here than simply knowledge 

storage, management and retrieval.  These included the use of the same technical 

and communication platforms across business, individuals, community, 

entertainment and other environments and rise in the importance of social capital 

and relationships as components of contemporary business activity. 

2.2.3 The changed knowledge component of economic activity 

It is important that those providing office accommodation have an understanding 

of the important new role of knowledge and knowledge development within the 

economy and firms given the impact that such activities may have on the type of 

office space required.   

Greenspan (1998) and Senge et al. (2001) noted that whilst knowledge input was 

fundamental to any business activity, a significant number of firms were now 

developing and on-selling knowledge almost as a commodity in its own right.  

Tapscott (1997) stated that almost 60% of all new jobs now being created in the 

United States were reasonably defined as related to ‘knowledge-intensive’ 

activities.  He also observed that these economic changes were not simply about 

data nor indeed about knowledge (but as he called it ‘knowledge networked’), to 

create wealth through innovation and immediacy projected into a global 

environment.  Whilst software and ICT development firms were examples of 

such firms, he noted that they could be identified across many business types and 

sub-sectors. 

In this area, very significant work has been carried out by Houghton and Sheehan 

(2000).  This work encapsulated a range of important characteristics of how these 

new knowledge products and systems worked both in the global and Australian 

context.  Given that their comprehensive work addressed the interface between 

knowledge-intensive firms and their physical environments, it was accepted as 

fundamental platform research to this work and is summarised hereunder. 
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Houghton and Sheehan considered that the development of knowledge and know-

how as a product needed to be defined as two emerging forces.  First, was the rise 

of knowledge-intensive economic and business activities principally within the 

firms themselves and their immediate environment (i.e. at a micro-economic 

level). Second on the other extreme, was the globalisation of business dealings.  

They noted that globalisation had been facilitated by deregulation strategies of 

various governments and by new IT-related communication platforms.  They 

observed that the leap into global environments was normally not a matter of 

mandate or government encouragement but rather a calculated initiative 

undertaken by firms at micro-economic level.  As a result, two physical realities 

or operating planes therefore emerged for firms.  One was the very local and 

immediate, the other global with the remaining traditional ‘planes’ and 

hierarchies (i.e. between cities on a regional or national basis) reducing in 

importance.  Overall however, Houghton and Sheehan stressed that it was 

important not to break these catalysts (be they government regulation, ICT 

change or business change) into their component parts.  Instead, they believed 

that it was the overall effect of their confluence over recent years that had created 

the current economic backdrop.   

In summary they with the other authors identified below, considered that the 

rapid rise of knowledge-intensive firms and activities was based on four critical 

changes and opportunities.  The first, as previously described was the enabling 

role of ICT by which codified knowledge could now be stored, retrieved and 

disbursed near instantaneously almost without cost.  The second driver Houghton 

and Sheehan saw was the rise of flexible organisations.  Industrial processes since 

the early 1900s had been based largely on Taylor’s process model.  

Contemporary business arrangements however had largely eliminated layers of 

middle management and had often done away with strict process and protocols 

except where absolutely essential to outcomes.  A competitive advantage in the 

past for large corporations was economies of scale.  However, now in dealing 

with weightless knowledge and where short time frames, innovation and quick 

action were essential, the small scale and indeed to some extent the location of 

individual businesses within a supply chain were not necessarily impediments to 

financial success.  Their observations here aligned with those of Leer (2000), as 

previously discussed. 

Thirdly, Houghton and Sheehan saw the fostering of knowledge, skill and shared 

learning as the core of the contemporary operations of a knowledge-intensive 

firm.  Increasingly, such arrangements were reflected in the business planning 
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that those firms would pursue.  They considered that a physical environment that 

facilitated or was conducive to that interaction and knowledge sharing would be 

highly regarded. 

Finally, they considered that the investment in information and communication 

technology should only be seen as complementary to the investment in human 

resources and skills.  Not only did the organisation trade in knowledge, but to be 

successful and to stay current, its corporate and collegiate knowledge (held by its 

team of workers) was also essential.  This related to the organisation’s learning 

ability and methodologies to develop knowledge stocks throughout the 

organisation.  Moorman and Miner (1998) refer to this as the firm’s ‘memory 

level’ or in terms of ‘the learning organisation’ (Senge 1990).  Hansen et al. 

(2000) noted that to secure and advance this knowledge, the promotion of 

interaction within the firm and its systems particularly in teams and groups was 

vital.  As these social interactions and harnessed positive group dynamics were 

considered essential, a suitable physical office environment also offered an 

important medium in which this could be encouraged and facilitated. 

2.2.4 Clustering of Contemporary Business 

Contemporary businesses typically relied on strategic alliances amongst partners 

and networks and relationships, both internal and external to the firm.  As noted 

in Section 2.2.1, this represented a fundamental business strategy by which many 

businesses addressed their small scale and lack of influence within global 

markets. 

Inside the firm, a conducive physical environment allows teams to come together 

and operate effectively.  External to the firm, ‘place’ facilitated linkages with 

clients and assisted in creating clusters with strategic partners and with business 

services and support (Week 2002).  Whilst virtual partnerships could be 

developed, the immediacy and personal rapport between individuals in strategic 

partnerships were essential in establishing the level of familiarity, shared 

knowledge and most of all trust to take full competitive advantage of supply 

clusters (Porter 1998).  In attempting to respond to the new demands of 

knowledge-intensive tenants, commercial property owners and managers would 

need to consider the importance and priority that such tenants would place on the 

need for clustering with complementary firms located nearby.  Johnston (2004), 

in his analysis of the development of business clusters in Australia, observed that 

there was an increasing recognition of clusters as a vehicle for business growth 

and more widely in regional economic development. He noted that the concept of 

clustering was by no means new and can be traced back to the geographic 
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concentrations of particular trades and activities within towns, regions and 

countries from the time of the Renaissance and the Industrial Revolution.   

Porter (1998) described cases such as Silicon Valley in the San Francisco Bay 

area of the United States as a significant example of contemporary clustering but 

recognised that they existed in many other places and forms.  He considered that 

contemporary business and economics were dominated by them, particularly in 

more advanced countries.  He believed that clusters were not unique and were 

based on the paradox referred to earlier in this work - that enduring comparative 

advantage in global economies lay increasingly in local characteristics of 

knowledge, relationships and the motivation of like-minded firms.  Again, in 

these observations lies further reinforcement of the extremes upon which 

contemporary businesses now focus – the immediate and local and secondly, the 

global. 

Florida (2005b) recognised that both clusters and urban concentration more 

generally, had traditionally favoured improved processes, capital investment and 

the generation of new ideas.  These were originally based on agricultural 

surpluses, then on trade skills and more recently, on talent and technology.  He 

traced the successive waves of urban economic development based on 

manufacturing in the 19th and 20th centuries, through to the demise of those 

types of urban aggregation and clusters, largely since the 1970s.  He considered 

that the contemporary clustering in many successful urban areas based now on 

knowledge, creativity and linked to economic, social, demographic and political 

agendas needed to be seen as a new manifestation of what is essentially a process 

of aggregation that has evolved over literally hundreds of years. 

Johnston noted too, that given the increasing complexity, costs and risks 

associated with innovation, there was a tendency for small-to-medium enterprises 

to aggregate in order to access better information, form strategic alliances, 

improve access to specialised, complementary expertise and to better access 

available professional staff.  He emphasised that clustering was about location 

but given that every location was different, it was difficult to establish firm rules 

for the success of such arrangements.  He noted that sometimes they would 

continue to be trade driven, horizontally or vertically, in the creation of a certain 

product.  Sometimes too, they would manifest themselves as smaller firms 

clustering around a dominant, downstream consumer.  He observed that many of 

the more recent clusters were knowledge driven, either generated by private 

firms, physically located close together for competitive advantage or alternatively 

as in the case of certain university-business links, in public-private partnerships. 



35 

Finally here, both Lowe and Miller (2003) and Johnston (2004) recognised that 

the truly effective clusters were natural.  This implies that they emerged and 

developed from the specific advantages that individual firms recognised in that 

location.  These might include ambient features, access to knowledge, strategic 

partners, physical support and environment or the overall competitive advantage 

of that suburb, town or region.  Johnston believed that it was dangerous to 

attempt to try to contrive such advantages.  However if they exist, then clearly the 

specific location and physical environment became important to operations and 

success.   

Porter (1998) saw clusters as an alternative way of organising a value and supply 

chain. He made a point that in contemporary economic and business 

environments, the idea that there was some very predictable and sequential 

supply chain in knowledge-based industries was naïve. Instead, as noted by 

Roelandt and den Hartog (1999) and Bean and Radford (2001), the knowledge 

economy had advanced clusters to a new level.  These not only acted as 

clustering had in the past but also exhibited a much more dynamic interface with 

a wider network that included social capital components.  Kim and Mauborgne 

(1999) made the important distinction however, that firms that created value in 

the contemporary knowledge economy did so through stimulation from the 

demand side of the economy and creation and expansion of markets. This 

reinforced Johnston’s view that close proximity and clustering were only a 

component of potential success and alone certainly did not guarantee required 

outcomes. Bean and Radford’s overall observation was that perhaps the creation 

of knowledge and value from these contemporary firms was no longer as 

restricted to the traditional, hierarchical value chain sequence as envisaged 

originally by Porter, rather value creation could occur through a wide and 

intricate network of suppliers, customers, strategic partners, staff and others.   

Sizer (2001) particularly investigated the growth of knowledge-intensive 

industries in Scotland and reinforced generally the observations made by 

Houghton and Sheehan.  However, he also emphasised the link between the rise 

of knowledge-intensive firms and the increase in basic research and creativity in 

product development, flowing from universities in those same regions.  He cited 

the examples of the fundamental role that Stanford University in California 

played in the development of Silicon Valley, the effect of the University of Texas 

at Austin had on Texas, and in his own study area of the ‘high-tech corridor’ 

between Edinburgh and Glasgow and its close association with four universities 

in that region. 
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He believed that the strength of those links between universities and knowledge-

intensive industries was dependent on the quality, discipline interests and overall 

approach of the universities potentially involved.  In other words, the proximity 

of a university was not some guarantee of industry and business development.  

However, he observed that the fact that the US generated 34% of the world’s 

scientific papers, combined with the historic, strong links between universities 

and private corporations, was most significant in establishing the pre-eminent 

position of the US in these sectors.  

2.2.5 Linkages:  Corporate Directions and Use of Commercial Property Assets 

Research by O’Meara (1999) linked corporate directions and strategies in the US 

to the use of commercial property. Whilst her research considered firms outside 

of the knowledge-intensive type, it is significant to this research work.  

O’Meara reviewed corporate history in the post-Second World War period and 

confirmed that the investment, location, design and parameters of commercial 

assets have been tied very closely to the corporate philosophy and direction of the 

time.  Her research and approach challenged the anecdotal view that commercial 

property assets developed very much on a case-by-case basis with only tenuous 

linkages to the wider economic activity.  The second part of O’Meara’s analysis 

proposed that as firms grew and changed, their strategic decisions about property 

requirements and location also evolved in a much more predictable way than 

might have been thought otherwise. 

On the first issue, the relationship between corporate direction and the use of and 

investment in commercial property, O’Meara identified four distinct eras or 

stages through recent economic history. Although this was based on US research, 

there are clear parallels with the Australian business environment.  O’Meara 

observed that, in the post-Second World War period up until the early 1970s, 

commercial property assets were largely unrecognised, either as cost inputs or in 

their contribution to business outcomes. In the protected and regulated 

environment of the time, it was sufficient to simply hold such non-current assets 

almost as a statement of corporate strength. 

The next stage could be identified in the period from the early 1980s through to 

the chronic over-supply and subsequent market collapses of commercial property 

in the late 1980s (Holland 2004).  This period commenced with an initial wave of 

corporate real estate investment and saw a strong confluence of a now 

sophisticated and less regulated financial sector with the higher value 

components of the property market, notably office buildings, retail centres and 
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resorts.  In effect, the value and wealth generation potential of property 

development and ownership had at last been recognised and was embraced 

enthusiastically by the financial sector.  Eventually however, in dealing with 

commercial property as a tradeable commodity, some of the fundamentals of 

primacy of demand and of price-to-earning ratios were lost.  It resulted in an 

over-supply of commercial property and a collapse inevitably followed. 

The 1990s, the third period, represented an austere, economic rationalist decade 

for commercial property with relatively poor Return on Investment (ROI) 

compared with other asset classes (Holland (2004). This resulted in a 

considerable down-selling of property portfolios.  Commercial property was 

increasingly seen as an expensive overhead that had to be reduced in what by that 

time, was an increasingly competitive, global environment.  O’Meara noted the 

manifestations of this period were not only the significant down-selling by 

owners but the increased application of cost-reduction strategies such as 

outsourcing, increasing office use densities, hot-desking and hotelling.   

O’Meara believed there was now reasonable evidence to suggest that a new stage 

in the relationship between business and commercial property had commenced 

and was gaining momentum.  She did not consider that this necessarily involved 

radical change but did question some of the economic rationalist maxims that had 

been dominant with owners, managers and tenants alike over the previous 

decade.  Figure 2.1 below summarises these stages, based on O’Meara’s concept 

and applied within the Australian context. 
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Time Period Corporate / Economic Environment General Corporate Attitude to Commercial Property Manifestations / Examples 
Up to mid 1970s • ‘Long boom’ post-war for Australia 

• Insular 
• Strength seen in Australian icon industries / 

companies 
• Primary and secondary industries dominate 
• Most offices still linked/located at production site 
• Services sector and rise in economic importance of 

CBD only starting to emerge 

• Little pressure on assets to perform 
• Large proportion of non-current assets on balance sheet 

perceived as corporate strength 
• ‘Property – just hold it’ 

• Little interest in strategic or operational 
management of assets/low skill base 

• Normally held at ‘book value’ with few 
performance targets or true cost 
recognition 

• Emphasis on new, specialised construction 

1970s – mid 1980s • Rise of corporate capitalism and services/financial 
sectors 

• Increasingly globalised and competitive 
• Industry re-structuring/concentration 
• Deregulation 
• Huge increase in available capital 

• Rise of corporate real estate (and property assets 
developed/held for generation of income – separate from 
mainstream of company) 

• ‘Property was an expensive/valuable resource – let’s 
trade in it’ 

• Large developments across a number of 
sectors 

• ‘Merging’ of property and finance sectors 
• Increasing dominance of CBDs 

Late 1980s – 1990s • Rise of ‘economic rationalism’ 
• Post-boom reaction 
• Ever-increasing competition in global environment 
• Emergence of ‘knowledge and relationship’ business 
• ROI on most property assets comparatively low 

• Property assets must perform against wide corporation 
benchmarks 

• Emerging ‘options’ to property 
• ‘Property was a high cost – let’s get rid of it’ 

• Major government/corporate sell-down of 
property assets 

• Outsourcing 
• ‘Facilities Management’ approach 
• Experiments in ‘hot desking’, ‘hotelling’ 

and remote access 
Late 1990s – still 
evolving 

• True impact of digitisation/internet – global 
• ‘Disaggregation’ of corporations – new corporate 

paradigms and structure 
• Rise in importance of leading-edge knowledge and 

technologies as business drivers 
• Time, flexibility, innovation, people/knowledge based 
• Rising importance of local links/supply chains, etc 

• Place/environment important but in different ways 
o Identity/face 
o Place of business 
o Culture 
o Creative space 
o Place for staff 

• Still cost critical  but need more from property to 
provide more than space 

• Nexus between owners’ demands for certainty and 
tenants’ demands for flexibility 

• ‘Property was a valuable resource that must prove its 
worth, but this should include how it can be integrated 
to maximise/reinforce competitive advantages, corporate 
ethos, direction and outcomes’ 

• New working environment (multi-site) 
• New office designs and layouts 
• Rise of non-CBD locations 
• Rising interest in business and technology 

parks and incubation 
• New opportunities for building/services 

beyond ‘selling space’ 

Figure 2.1 
Prevailing Corporate Approaches to the Ownership and Use of 

Commercial Property Assets 
Source:  Hefferan, M. 2005 
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In this emerging stage, the underlying fundamentals were unchanged.  Property, from 

both an owner and tenant’s viewpoint was a valuable and expensive resource that 

must be used carefully and effectively if business was to remain competitive.  

Consequently, rental levels and overall accommodation costs remained as important 

considerations.  O’Meara (1999) considered however, that the dogged pursuit of cost 

minimisation may not resonate with many contemporary tenants as it had in the 

previous decade.  More importantly, optimisation in the use of inputs was the 

standard sought after.  She considered that increases in office population densities had 

often had a negative effect on productivity and concepts such as remote workplaces 

and hot-desking had been less effective in practice than their original advocates 

suggested.  Many of these initiatives had been almost Taylorist and clearly contrary to 

the needs of knowledge-intensive firms and teams of creative workers.  Increasingly, 

the relationship between commercial property and business activities was more than 

simply ‘selling space and time’.   

If, as Florida (2002) contended, the primary asset of businesses was indeed people 

and their ideas, ingenuity and innovation then consideration must be given to how the 

office environment was able to support and indeed enhance their productivity.  It 

would appear unlikely that this would be achieved through meeting ever higher 

density targets to reduce costs.  Florida’s studies (see Section 2.5 below) in the US 

confirm that the interests and demands of these types of employees varied 

considerably from their predecessor office workers.  The traditional criteria of 

financial reward, career path and long-term positioning whilst still relevant, were 

being challenged by such considerations as the quality of the task, team and working 

environment, professional recognition and social networks. 

O’Meara (1999) believed that as well as providing space, commercial property now 

had opportunities to ‘lock in’ value-adding roles that would secure both long-term 

tenant loyalty and rental levels.  She proposed that these opportunities took three 

forms.  Firstly, the commercial property could use innovative layout, configuration, 

design, infrastructure and facilities to provide a physical environment conducive to 

the team environment and team-individual relationships upon which knowledge-

intensive firm productivity depends.  Secondly, it could provide a setting and image 

(a ‘front window’) to the wider community and clients, suppliers, partners and 

competitors alike as to the nature and image of the firm in an environment where 

relationships matter more than ever.  Finally related to that, it could create a physical 

expression of the direction, ethos and approach of the organisation itself be that 
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contemporary, traditional, practical, egalitarian, innovative, inclusive, open or 

whatever. 

O’Meara considered that commercial property assets were almost certainly being 

under-valued if they were only assessed in terms of the traditional, quantitative 

financial return criteria.  On the face of it, financial return remained the principal 

criteria upon which financiers support real property investments  nevertheless, she 

believed that wider qualitative measures were increasingly important.  If these were 

effectively implemented, then tenant satisfaction levels would rise and consequently, 

risk profiles and exposure to obsolescence for that particular asset would fall into the 

future. 

2.3 Business Environment – Within Firms and Offices 

2.3.1 Accommodation Strategies 

The preceding section establishes the contextual background for the contemporary 

economic environment.  It stresses the rise in importance of knowledge as a 

commodity and the changing structures of business as it responded to new economic 

forces and opportunities.  In response to the significant forces and changes outlined 

above, the Property Council of Australia (2000) suggested a range of accommodation 

strategies.  In the first instance, they saw the introduction of new layout arrangements 

as essential.  These changes included the provision of non-territorial space, improved 

connectivity and the bundling of services into a total accommodation offer. Linked 

with that, they recognised the need for new leasing strategies that could provide a 

comprehensive platform for business that better recognised the pressing demands of 

tenants for improved flexibility over time.  The work did not elaborate on how more 

flexible lease arrangements may indeed operate and still provide the level of income 

certainty that owners and their financiers will typically seek.  In its final assessment, 

the work correctly noted that the commercial property asset had to provide to the 

owner an acceptable rate of return.  Consequently, the whole philosophy needed to be 

one of a balance between the optimum investment of additional capital on the one 

hand and tenant satisfaction levels on the other.  

Supporting these observations, Earl and Fendt (2000) presented research work that 

linked workplace change to commercial office assets through an examination of the 

Brisbane commercial market within South East Queensland.  The study period (1996-

1998) is now somewhat dated and the research was not specific to knowledge-

intensive firms  nevertheless, it provides some important observations which confirm 
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the direction of this research project.  In summary, they observed that further 

significant changes were anticipated in the way organisations work, primarily due to 

workplace cultural change, linked to IT.  These changes would have a significant 

impact both in terms of how the city develops in the future and in parallel, the asset 

decisions of building owners and managers.  Their data indicated that within the 

Brisbane CBD, some 46.5% of all firms had undertaken substantial changes in 

workplace in the previous five years with professional services and knowledge-

intensive firms being particularly volatile (see Figure 2.2). 
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Figure 2.2 
Percentage of work organisations which have changed their 

culture by employment category 
Brisbane CBD Office Accommodation 

Source:  Earl & Fendt (2000) p.34 
 

Importantly, the survey indicated that 45% of these changes were implemented to 

benefit staff, work practices and culture as opposed to direct market pressure or other 

demands.  Whilst some of the firms’ predictions regarding the increased use of hot 

desking may have failed to materialise, others such as the growing importance of 

improving office working environments and the increasing focus on quality of life for 

employees, remain very relevant. 

Week (2002) provided a comprehensive study of the new business environment and 

how it links with commercial property assets.  As with the other references herein, he 

recognised the increasing corporate importance of knowledge and knowledge 
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management, IT enablers, globalisation and shortening cycle times.  He believed that 

these were typically key business planning issues for such firms. Of particular 

relevance here however, were his observations that competitive advantage for firms 

now largely came from product leadership, customer intimacy and operational 

excellence.  These attributes for the successful company were clearly derived from 

the actions of individuals within the company, their interaction with their teams and 

their links to external clients and markets.  

The physical environment in which they were located would be important to 

achieving that. To quote Duffy (1998), Week noted that capital expenditure on the 

physical environment of an office had often been assumed as a drain on corporate 

resources.  However, in the contemporary environment, Week considered that such 

expenditure should be regarded as being an essential catalyst for the firms whose 

survival and success depends increasingly on generating a continuous stream of fresh 

ideas from creative people.  The successful investment in accommodation would 

provide a physical environment linking staff, customers, suppliers, strategic partners, 

homes, transport and other services.  Week went on to note that the shifts from strong 

hierarchies and formal structures to a focus on the performance of teams could only 

be achieved with the creation of new office configurations and environments.  

Teams formed, changed and disbanded in response to particular projects.  They would 

involve varied numbers of members and skills, drawn from within and external to the 

host firm.  Week recommended that as these come and go, the physical environment 

must be able to adapt to that change quickly and with minimum disruption.  Further, 

it must not be frustrated by the need for high levels of knowledge on building 

technology.  He noted that there were well accepted design methodologies to do this – 

these involved ‘loose fit’ fitout, the use of barn-like space and scenario buffeting. He 

considered that many of these can be accommodated in retrofitting of existing 

buildings and do not rely solely on new construction.  These internal changes also 

reflect the change in management style from one of control (e.g. Taylorist) to one of 

enabling, combined with provision of services and support to encourage those project 

teams to succeed.  Week recognised that despite the rhetoric, most current offices 

were still oriented towards status and conformity.  These he saw as the antithesis of 

the contemporary, learning organisation that needed to be encouraged. Nevertheless, 

he saw the trend towards new office locations and layouts was well and truly 

underway.   

He noted for example, in the US, fully two-thirds of all office facilities being 

constructed were in non-CBD locations and non-CBD office space had grown by 
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400% in a little over two decades.  This represented both a demonstrable break with 

the overall urban central hierarchy that the CBD previously enjoyed and with it a 

challenge to the primacy of a CBD location for many tenants.  The disproportionate 

growth in fringe and suburban locations was a highly significant trend here and in the 

Australian context and Holland (2004) noted that non-CBD offices represented 32% 

of total stock (see Figure 2.3).  In all cases, non-CBD office sectors were showing on 

average, significantly better returns than other sections of the commercial office 

market and were growing more rapidly (Holland 2005). 

 
Figure 2.3 

The Office Market – Australian Fringe-Suburban/CBD 
Source:  Holland, P.  PCA Frontier Study 2004, p.8 

 

Finally, Week considered the positioning of contemporary firms and their 

accommodation as regards to the external environment.  Like O’Meara (1999), he 

saw the physical office as a vehicle to present a certain image, language or theme to 

customers, strategic partners and staff. 

Gleason (2001) noted that design could definitely be used to reduce occupancy costs 

but good design (and in fact, good management and operational practices) also 

achieved other more important corporate goals.  He observed that the minimisation of 

costs was not a final strategic objective.  Cost cutting was therefore, not an end in 

itself but the maximisation of profit was. Again, supporting O’Meara’s view, Gleason 

believed that to overly emphasise cost reduction in space use could prove 

counterproductive.  It was illogical to secure savings in a lower business cost area 

such as accommodation if those savings detracted from the performance and potential 

of another, higher cost and critical input such as human resources.  Moreover, good 

halla
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design and management practices added real value to business tenants by stimulating 

more effective ways of working.  Ware and Grantham (2003) concurred, recognising 

that the required outcome or product for the owners and managers of commercial 

office assets now was to create an attractive, cost-effective and highly flexible 

working environment within which talent could thrive and ideas could be created.     

2.3.2 Central Place and Workplace Options 

Harrison (2002) stressed that even though the role of those offices would be as 

important as ever, the new workplace demands would be distributed, with work being 

able to be performed at that office (in a team or private spaces), at home, in the 

workplaces of others and even whilst travelling.  Technology made that possible but it 

was the role of the central office to coordinate and facilitate that and to optimise that 

flexibility to the maximum benefit of the enterprise.  Harrison identified the generic 

components of the new distributed workplace, as per Figure 2.4. 

 

 

 

Figure 2.4 
Components of a Distributed Workplace 

Source: Harrison, A. Journal of Corporate Real Estate 2002, p.258 
 

Harrison drew the distinction between public and private workplaces on one hand and 

level of centralisation and control on the other. The private, personal spaces were 

areas where the staff member could work with no interaction with others except 

electronically – a work station or home office might be an example of this. Secondly, 
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localised work places were project centres. Here projects or initiatives could be 

advanced in group work with clients or other team members.  Whilst this may occur 

in the firm’s offices, often this would be on the job or away from that office.   

The two centralised areas (see Figure 2.4) relate specifically to the corporate office, 

where both individuals and teams could be accommodated and corporate identity 

established.  Here too, an operations centre would provide the coordination of 

logistics for the organisation. Harrison’s view was that to be fully effective, the 

contemporary knowledge-intensive organisation has to be able to support all of these 

work modes in a range of settings.  Clearly from the commercial asset owner and 

manager’s point of view, the centralised areas both for corporate and operational uses, 

provided key opportunities.  The long-term value and indeed relevance of commercial 

property lay in its ability to provide the central node, hub and coordinator of a now 

distributed work model.  Harrison observed that contemporary business now 

demanded that all four activities be recognised, accommodated and linked. Successful 

‘central’ commercial assets would use strategies and technologies including more 

flexible, short-term space, available parking, and particularly ICT linkages to make 

sure that the localised components of the tenant’s business were seen as adjuncts to 

the central location.  He also noted that typically, firms and their staff required the 

ability to work outside the constraints of normal times and traditional facilities.  They 

well understood the imperatives of bottom-line performance and financial success but 

like the firms that typically employed them, these key employees highly valued 

individuality, flexibility and adaptability in both their workplace and their work 

environments. 

Whilst these distributed work models would now appear widespread, a number of 

texts notably Beck (1995), Moore (2000) and Rice and Matthew (1998) recognised 

that the structure and operations of these firms vary with their developmental stage.  

In Chapter 1 of this research, it was noted that many knowledge-intensive firms were 

comparatively new and relatively small and were progressing through the 

development continuum of start-up/early stage, established and mature entities.  The 

actual workplace environment relevant to each individual firm would need to be 

cognisant of the development stage reached. 
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2.4 Physical Environment 

It is within the physical setting of the commercial asset that all of the changes, 

businesses, technologies, investment and management issues come together and 

physically manifest themselves.  It was therefore important that this research 

considered current literature and observations pertaining to the physical, commercial 

building itself.  This drew upon a range of disciplines including design, asset and 

facilities management.  This section relates particularly to how the physical attributes 

and services of a building could potentially evolve and use new technologies and 

innovative practices to more closely align the legitimate expectations of owners with 

the demands of contemporary tenants. 

2.4.1 Built Environment, Stakeholders and Functions 

At its most basic level, buildings and the built environment satisfy the basic human 

need for shelter.  However, their role extends far wider than that to address the 

complex demands of contemporary stakeholders.  These range from financial returns 

on investment through to the facilitation of business processes, community and 

political agendas.   

Tietz (1999) observed that the ability of buildings to satisfy such a range of complex 

demands was certainly nothing new, again emphasising the long and evolutionary 

nature of change and adaptation by fixed assets.  He noted for example, the critical 

work of designers Kahn and Ransome in developing specialised factories which 

enabled Henry Ford to revolutionise automobile manufacture through production-line 

techniques.  Not only were the size, design and the widespread use of glass, concrete 

and steel critical to the production line working effectively but more than that the 

stern, utilitarian and regular image and ambience of the buildings reflected exactly the 

demands of Ford for effective and efficient mass production. Tietz similarly noted the 

role of Albert Speer as the architect in Nazi Germany in using buildings, in this case 

politically, to make a statement of strength, power and longevity.  By way of further 

example, he observed the important role that the skyscraper played particularly in the 

first half of the 20th century in epitomising and exemplifying the concentration of the 

strength of US enterprise and corporations. 

As discussed in Section 2.2.5, O’Meara (1999) identified the various roles that 

contemporary office buildings could play in providing conducive work environments 

and in expressing presence, image and ethos to customers and staff alike.  Davis 

(1999) considered the built environment worldwide was not in good functional order 
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because the designers, builders, owners and managers saw buildings principally in 

their physical form only and often from narrow, professional perspectives. He 

correctly observed that buildings would not be truly successful and integrated until it 

was accepted that the buildings were in fact, a coordinated system of knowledge, 

rules, procedures and habits that surround the building, its environment and processes 

at any given time.  He stressed it was important that evolved, vernacular styles should 

dominate over the art and art history components of architecture, if the full potential 

and adaptability of buildings was to be achieved.  In other words, form needed to 

follow function. 

Davis noted that buildings were not simply neutral containers for human activity nor 

some sort of aesthetic backdrop, rather they were fundamental, physical features 

merged with individual lives, communities and businesses.  He considered that the 

underlying philosophical problem with all of this was that building owners, and to 

some extent the wider business community, were accustomed to considering 

buildings as simply physical, tradable commodities that were bought and sold.  Their 

approach was about the process of building rather than the profound effects that 

buildings have whilst in use, upon the tenants and the wider economy.  He believed 

that in the contemporary environment, an integrated culture was required to deal with 

the asset as a complete entity.  Design, construction, ownership and management 

were vital components. Davis’ observation however was that to consider these factors 

only was to misjudge and misunderstand the full potential the built environment 

provided.   

To ensure the correct contemporary approach and culture, Davis believed that the 

following were critical: 

(i) the analysis, research and decision making in the built environment needed to 

consider the whole, complex systems involved – not reducing matters to their 

component parts, be they financial return, design, maintenance or other; 

(ii) there was a growing trend towards two levels of community and business 

activities as also noted by Short (1996). Unlike previous times where city and 

national hierarchies and linkages were critical issues, an emerging trend for 

businesses and communities alike was to focus at the immediate local level 

and from there to consider global links; 

(iii) the serious widespread concerns about sustainability and environmental 

protection would continue to grow; 
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(iv) there was a renewed appreciation of tradition, craft and vernacular, adaptable 

styles; 

(v) there were significant changes within business operations where networks to 

clients and worker-centred activities were becoming much more important 

than structured, top-down management; 

(vi) there was a continuing significant breakdown in barriers between institutions, 

particularly facilitated by new technologies and the rise in social capital;  and 

(vii) finally, there was a strong and widespread desire to avoid unnecessary 

complication and sophistication, preferring instead plain-speaking 

commonsense where technologies and facilities that were embedded in the 

built environment and did not add another complication or complexity to 

business operations. 

These are critical observations that underpin much of this research.  Roulac (2001) 

endorsed this approach and philosophy, noting that real estate had long had a primary 

transaction focus and orientation and had not fully addressed the strategic and 

organisational impact that it could have in providing a built environment setting for 

business activities.   

Brand’s work (1994) was the most important and comprehensive research piece that 

uncovered the issue of physical buildings and built environment and their ability to 

accommodate change.  His overall theme was that buildings and the built 

environment were quite adept at evolving to meet new circumstances.  The nature of 

that built environment and indeed the manner in which that change happened, was 

however unique to each individual building and needed to be understood so that 

change could be better managed and facilitated.  He noted, as did O’Meara (1999), 

that commercial buildings had traditionally adapted quite quickly, sometimes 

radically.  This was because of the very intense market pressures upon them to 

perform and the historical need to accept the rapid changes in demand presented by 

their business tenants.  Critically, Brand analysed the basic methodology by which 

buildings can adapt to change.  He considered them in the form of layers of longevity 

of built components (see Figure 2.5).  He believed that a building did not age, evolve 

or adapt as a single unit but rather, each of these components or layers was capable of 

change at different rates.  The layers were: 

Layer 1: the site (which was geographically set and to all intents and purposes, 

could never change at all); 
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Layer 2: the structure (that was the foundation and load bearing elements 

which would last almost indefinitely but in any case, well past the 

commercial horizons); 

Layer 3: the skin or fabric of the building (its external surfaces which would 

last for 30 years or more); 

Layer 4: the services (that is the internal communications and plant and 

equipment which might last for about 10 to 15 years); 

Layer 5: the space plan or fitout, probably churning with tenants every five 

years or so; 

Layer 6: ‘the stuff’ (that was the chattels) which were mobile and move in and 

out very frequently; and 

Layer 7: finally ‘the souls’- people who occupied the building or visited it on a 

daily basis.  Clearly, each one of these was different as it regards 

their tastes, preferences, attitudes and physiology. 

 

 

 

 

 

 

 

 

 

Figure 2.5 
Components in Change – Built Assets 

Source:  Brand, S. (1994, p.13) 
 

Brand’s point was that the site and basic structure were not malleable at all and 

consequently, practically no amount of management or manoeuvring would address 

or compensate for fundamental flaws at this level (e.g. demonstrably wrong location, 

poor floor plate or unsound structure).  At the other extreme of these layers was the 

human dimension. Whilst Brand recognised the diversity of that layer, he also 

recognised that a good understanding of ‘the people’ issues lowered the risk profile 
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for the asset.  It would also be improved by proactive planning and management to 

meet their diverse and changing demands. 

He noted however, that it was in some of the ‘mid layers’ of services (their 

positioning, flexibility, adaptability and operations) and in fitout (again, design and 

the ability to change) where the best opportunities existed for commercial buildings to 

accommodate change over time.  In those areas, a combination of thoughtful design, 

reasonably flexible asset and property management and innovative facilities 

management would make a significant difference to long-term asset success. Brand 

stressed the value of simplicity and uniformity in design, construction, management 

and operations to best meet the demands of tenants.  He noted that there was benefit 

in incrementalism, in the slow fine-tuning of the asset over time.  He believed, that 

avoided or at least deferred the need for radical, disruptive and expensive retrofitting 

or refurbishment. Finally like Davis (1999), he recognised the importance and value 

of vernacular styles, recommending the avoidance unless necessary, of complex 

structures and high levels of specialisation.  Regular, rectangular shapes and overall 

design that where possible, had adaptability ‘built in’ were to be preferred. 

Sayce et al. (2004) considered the functionality and utility of buildings in terms of 

economic sustainability and recognised that the short-term financial success of a 

building as measured in annual net profit, has long been a driver for the development 

and asset sectors, as such, strong paradigms were not easily disturbed.  Nevertheless, 

they observed that even on the basis of financial analysis alone, immediate 

profitability did not necessarily equate to financial and economic sustainability in the 

longer term.  They believed that increasingly, longer indicators of success would have 

to include triple bottom line criteria (financial, environmental and social impact) and 

adaptability.  They noted that office buildings were, economically speaking, wealth 

creating assets and had the potential for both high productivity and high rental return.  

Nevertheless, they remained vulnerable as fixed, high-value assets lying within a 

volatile economic environment. They observed that the intrinsic threat to capital value 

lies in physical deterioration and in functional, aesthetic, legal, technical and social 

obsolescence.  In the contemporary environment, these threats were more complex 

and inter-related than has been the case in past times. 

Sayce et al. recognised the close link between the building’s physical characteristics 

configuration on one hand and economic viability and sustainability on the other.  

They agreed with Brand’s (1994) observation that a building’s best defence against 

obsolescence lies in its capability to adapt and evolve over time to meet new 

requirements that perhaps could not even have been contemplated when the asset was 
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first built.  Finally, they highlighted again that current and future income and capital 

growth from a commercial property investment was derived from the willingness or 

otherwise of tenants to pay particular rental levels now and into the future.  They 

believed that there were four essential elements which determined that value in 

relation to the use of a building.  These were location, functional efficiency, aesthetic 

considerations and overall cost in use. 

Whilst the importance and emphasis on each of these would vary from tenant to 

tenant and particularly from sector to sector, those basic elements needed to be 

fundamental to any strategic, management or operational decisions on the provision 

of such space. 

2.4.2 Information and Communications Infrastructure 

The role of information and communication technology (ICT) in the contemporary 

business environment was recognised as a catalyst and enabler to knowledge-

intensive production in Section 2.2.1.  On the basis of those economic and business 

observations, this section of the research deals with the physical ICT infrastructure 

and its interface with commercial property assets.  However as always, the purpose of 

the physical components in providing an effective platform for business must be 

recognised as the overall objective. 

Historically, there has often been friction between the physical and architectural 

merits of a building and its required functional use over time. Quoting Sullivan, 

Brand (1994) declared ‘form must ever follow function’.  On parallel themes, Dewulf 

and van Meel (2002) put forward the maxim that ‘ICT must follow business strategy 

– not strategy following ICT’.  They noted that this approach has not always been the 

case in the past, particularly as a raft of new technologies flowed through business 

and commercial assets in the late 1990s. Leer (2000) observed that this was the period 

when ICT infrastructure truly advanced into usable form and operational business 

activities.  She recognised however, that these changes should be seen as part of the 

continuing history of communication which started the printing press in 1442 and 

with the advent of the telegraph in 1837.  Invariably when such events occurred, their 

evolution was the catalyst for a range of social, economic and business changes.  In 

regards to business, she believed the significant change had been what she termed 

‘convergence’ through a number of steps. The first ‘data’ or ‘information’ represented 

simple descriptions and facts out of context. From there, skilled individuals and teams 

were capable of interpreting that information into reasoned experience and know-how 

which would generally be called ‘knowledge’.  Leer (2000) and Dougherty (1999) 
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noted, as had researchers earlier in this work, that knowledge and knowledge 

management had limited links to technology.  It was much more important to 

understand human relationships and interactions and how to establish and nurture a 

culture of trust, creativity and knowledge sharing than to be simply driven by the 

supply of data into a building.   

In considering the interface between physical assets, ICT and business, Mitchell 

(1998) noted that new forms of sophisticated, instantaneous communication had 

loosened the monopoly that certain locations and physical assets had previously 

enjoyed over business activity.  He was not suggesting that human interface with 

clients and with other team members within the firm was not important -  arguably, 

the reverse was true.  Furthermore, he noted that it was easy to under-estimate the 

inertia of existing patterns of business activity and human behaviour. However, these 

changes now permitted, though not determined, the dispersal of business as 

physical architecture, ICT and humans and their dealings moved from being separate 

entities into fused, integrated activities. This coming together would influence 

location decisions.  

Horan (2000) noted the misconception that ICT somehow occurs ‘out in cyberspace’.  

Rather, he believed it was anchored to physical environments and provided real time, 

personal interchange. He saw this as an opportunity for participation, not competition 

for commercial assets.  Importantly, he noted that early attempts to fuse physical 

environment with ICT and human and social capital had been heavy-handed and 

overly ambitious. As noted also by Mitchell (1998), experiments into hotelling, 

higher densities of office usage, hot desking and the like had largely been 

unsuccessful and continued to fall out of favour.  Horan did not believe that those 

were the answers to the new nexus linking business, place and people. 

Instead of these radical and highly structured approaches, Horan suggested as had 

Harrison (2002) that workplaces including areas for communal teamwork and other 

more private, personalised, ‘owned’ areas were providing effective platforms for 

business. These could, in a simple way, provide the physical environment that 

contemporary work activities require.  Importantly too, they were approaches that 

were generally achievable through the retrofitting of existing assets and not confined 

to new construction.  In both cases, flexibility and adaptability could indeed be 

‘designed in’.  Mitchell (1998) returned to the theme of the various forces impacting 

simultaneously on assets and providing hybrid and sometimes unexpected outcomes.   

He saw IT infrastructure as a case in point.  Some of these forces, particularly the new 

forms of instantaneous, real time communications were decentralising to business 
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activities and therefore on asset and locational choices.  However, at the same time 

knowledge business activities required accessibility to co-workers, access to 

customers and support and these were strongly centralising forces. Together with 

that, he noted that the existing urban centres already had considerable ICT 

infrastructure available and had the economies of scale to ensure that as the new, 

more advanced forms of telecommunications infrastructure become available, they 

were likely to favour existing urban centres such as CBDs over more remote 

locations.  In new ways therefore, primacy of location and of assets in those key 

locations could well be reinforced, not lost. He noted that any form of communication 

strengthened business and personal links and encouraged further communication and 

interface. He observed by simple example that a large proportion of electronic (email) 

communication was related to the setting up of and outcomes from physical meetings 

and certainly did not replace them. 

With regards to the physical provision of ICT infrastructure in buildings, Mitchell’s 

1999 text supported the view that the provision of such services had already become 

as critical for contemporary commercial tenants as the mechanical supply of services 

such as quality air conditioning, water and electric power. He believed that 

increasingly, it would not be a case of preferences of tenants requiring various levels 

of such infrastructure, but rather commercial office buildings without the required 

level of IT infrastructure would simply not be considered in the selection of 

accommodation (survey information collected elsewhere in this research would 

confirm that view). He noted that the environment required to support IT systems had 

become more generic and easier to provide as the IT hardware has moved to local 

area networks (LANs). These systems and hardware were obviously much more 

robust and adaptable than previous mainframe facilities. Nevertheless, as wireless 

communications and higher levels of security were increasingly demanded by tenants, 

Mitchell warned that a growing proportion of building construction costs would be 

directed into both hardware and software components to support flexible ICT 

requirements of tenants.  These capital expenditures would become essential for both 

new and retrofitted space to maintain a competitive position.   

Research by Property Council of Australia (PCA) (2001) recognised that just as 

commercial tenants had developed new business models to satisfy their customers in 

the market, the property industry also needed to adapt its own business models in the 

new market realities demanded by their tenants.  According to the PCA, high on this 

list were the demands for increased productivity and the integration facilitated by ICT 

infrastructure.  The PCA noted however, that these emerging issues should not be 
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seen as threatening, rather they presented opportunities to forge new alliances and to 

capture new forms of income. They noted for example that in increasingly 

deregulated ICT markets, managers of assets could use their relationships with 

tenants to aggregate demand to secure better unit price for services.  In undertaking 

such brokerage and in the later monitoring and control of such systems, the property 

manager of the asset could now secure a reliable income source from one of the other 

highest cost business inputs – information technology and communication.  In all of 

this however, they warned that the demands of individual tenants would vary. Whilst 

providing the option of aggregating tenant service demand, the owner and property 

manager must be careful to also continue to accommodate those tenants who, for 

whatever reason, do not wish to participate in such cooperative schemes. 

Leaman (2003) discussed the operational complexities that contemporary ICT  and 

other systems may present and cited a range of business use studies that have been 

carried out since the early 1990s in the UK, USA, parts of Asia and Australia.  He 

considered how involved tenants and particularly occupants (their employees), may 

wish to interact with modifying and customising ICT services. 

He presented the model shown in Figure 2.6. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6 
Comparative ICT Infrastructure Design Strategies 

Source:  (Leaman 2003) in Cole and Lorch ed. (2003), p.160. 
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The level of involvement ranged from infrastructure that required little or no human 

intervention (‘make invisible’) through to those that require regular attention and 

interaction (‘make usable’), those that include individual control within sets of rules 

(‘make habitable’) and finally the services and interactions that were left almost 

completely to the individual to modify as they saw fit (‘make acceptable’).  In 

general, Leaman concluded that whilst occupants may genuinely enjoy and find their 

interface with ICT hardware and services useful, they did not generally wish to take 

the time and effort to become de facto experts in the technology, its operations or 

services or in facilities management. In this, there may be an implicit warning to 

building owners and managers not to confuse the high level of sophistication and 

complexity of contemporary tenants and their businesses with a perceived demand for 

increased complexity in the interface between these tenants and the space that they 

occupy.  Leaman’s analysis would indicate the reverse was true.  A challenge for 

owners and property managers and facilities managers alike is that, regardless of the 

obvious complexity both of business and of building operations, a simple yet 

practical, reliable and complete interface must be provided that supported, not 

complicated, business activity.  Both Week (2002) and Brand (2003)  reinforced   

these observations regarding the inappropriate and self-serving nature of some 

contemporary buildings which were so specialised in layout or technologies that they 

actually frustrated ease of use and adjustment.  As a consequence, increasingly over 

time technology would be required to work at a high level but ‘in the background’ 

and without the need for constant management or fine tuning. 

Even with that as the general principle however, Leaman noted that occupants did 

want a level of control over their space so that they can reasonably over-ride systems 

and exhibit a degree of freedom of choice in how they used the services provided.  

Where that intervention was required, it also needed to be easily understood and the 

functions easy to perform.  Additionally, the building and services needed to be seen 

as flexible and adaptable to the changing needs of tenants and occupants over time.  

Essentially too, technology involved capital expenditure to secure and had significant 

ongoing costs in operation.  No such marginal investment could prudently be made 

unless the tenant not only wanted it but also was willing to pay, through increased 

rent, to recover and reward that investment. 

2.4.3 Central Business Districts and Alternatives 

The location decisions of knowledge-intensive firms and the services they demand 

were the product of a range of economic, business, physical and social factors. It is 

not the role of this research to investigate the long-term viability of Central Business 
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Districts (CBDs) or indeed, of competing commercial nodes.  However given that, 

according to Holland (2004), one-third of Australia’s commercial office 

accommodation lies outside of the designated CBDs of the six capital cities, it would 

appear important to identify any significant changes in the attractiveness of CBDs 

over other locations for contemporary tenants.   

Short (1996) recognised the unusual urban hierarchies that have developed in 

Australia because of its political and economic history and that any analysis of the 

Australian situation needed to be cognisant of that.  Nevertheless, he observed that 

there was truly a new urban order being established – with a range of winners and 

losers.  He believed national hierarchies were falling in relative importance compared 

with both global networks and ‘local’ characteristics.  Furthermore, he considered 

that it was in these ‘local precincts’ where the contemporary intersection of capital, 

labour, economy, social, political and community issues were most manifest and 

having the greatest impact. 

Most of the research material below identifies serious and growing problems with the 

economic, political and community aspects of CBDs, not just in Australia but 

throughout most of the developed world.  A number of authors (Short (1996); Spiller 

(2000) and Urban Land Institute (1998)) recognised the central place that cities and 

particularly CBDs, have traditionally held in providing a focus for trade and 

competitiveness, a hub for technological innovation and knowledge-intensive 

activities and the centre of both the political and cultural life of the nation, state or 

region.   

A number of authors are however, less optimistic about the future of CBDs.  

According to Mitchell (1998), CBDs have traditionally been able to claim primacy 

and with it, prime rental values because of their location at the centre of regional and 

economic business activities.  He considered that with the changing structure of firms, 

the demands of staff and the enabling role of ICT, there was a weakening in the 

primacy of CBD locations.  This was not to say that they were not still attractive 

because of physical proximity, particularly to large corporations.  However, the key 

issue was that now realistic options exist, for example in fringe commercial areas 

where new technologies and telecommunications could at least go some way to 

addressing less than optimum location in ways that were not possible even a decade 

ago.   

Pawley (1998) went further in his research and recognised that CBDs were expensive 

places in which to construct and operate as private, public and civic environments.  
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Those costs were typically shared amongst those who occupy space within that CBD, 

including either owners through their taxes or tenants through their rent.  Those who 

occupied the properties with the highest use capacity – typically retail and office 

buildings – almost invariably paid the greatest proportion. Very little cost was 

transferred onto those who simply visited the CBD.  Pawley recognised that in recent 

times, larger and larger proportions of the CBD have been given over to lower-use 

intensity activities – civic uses, community activities, heritage and other precincts, 

and in some CBDs particularly in Australia, for residential uses.  A number of these 

activities could also be disruptive to the operations of businesses in the balance of the 

CBD. 

In an urban development sense, such diversity within the CBD may be positive to the 

overall identity and liveability of the city.  However, from a business point of view it 

meant that a smaller and smaller proportion of uses within the CBD was carrying the 

burden of the very high operating costs of those places.  Consequently, as well as the 

higher costs of buildings in concentrated CBDs, the operating costs and 

inconvenience of undertaking business in those areas was, according to Pawley, 

increasing at a faster rate than in non-CBD locations.  Hefferan (1999) and Kerslake 

(2001) emphasised the importance of staff and staff demands in influencing the 

decision of whether or not to locate a contemporary, particularly knowledge-intensive 

firm within the CBD.  Kerslake noted that whilst there were many factors influencing 

location decisions, convenience, accessibility and length of commute times from 

home to office and ability to use private transport were very important issues for 

those staff.  He envisaged that as the major Australian cities become more congested, 

particularly at their cores, the attractiveness of non-CBD locations would also 

increase.   

Both Pawley (1998) and Hysom and Crawford (1997) noted that CBDs as they 

currently exist, were only a relatively new construct taking on their current 

commercial real estate form only since the 1970s.  The further evolution of these 

could only be viewed as normal and to be expected.  Ruchelman (2000) considered it 

simplistic to consider advantages or disadvantages of CBD locations generally across 

all business types.  He believed that corporate headquarters would still demand the 

identity and presence that came with strategic location within the CBD of a major 

city.  However, he also noted that those firms and sectors linked to knowledge and 

innovation were much more attuned to global markets and Research and 

Development (R & D) chains and had a very heavy reliance on people and face-to-

face linkages.  For them, location and clustering were still essential but they were not 
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necessarily aligned with the locational characteristics and opportunities presented 

within a CBD. 

2.4.4 United States Building Owners and Managers Association/Urban Land Institute 

Tenant Study 

Literature reviews and searches were undertaken for this research to locate survey 

data directly linking the rise of knowledge-intensive firms and the changing demand 

parameters for commercial property. No comprehensive data was known to exist, 

either in Australia or internationally, relating to that particular interface.  A significant 

US study ‘What Office Tenants Want’ is however, worthy of note here. It was 

prepared by the Building Owners and Managers Association (BOMA) and the Urban 

Land Institute (ULI) and was published in 1999. 

It must be stressed that this research relates to the wide business community and has 

only passing reference to knowledge-intensive firms (though the report does not use 

that term).  The survey and report was US based and is now somewhat dated.  Its 

main emphasis and line of questioning relates to facilities and physical services rather 

than integration issues that underlie this research project.  For all of this however, the 

BOMA/ULI report provides some contextual assistance. It was based on a wide 

sample (some 1,800 respondents out of a mail-out of 20,000 existing commercial 

tenants) and was rigorous in its methodology.  Overall, it was considered of value to 

this research in providing additional contextual information and to some extent, 

provides a wider benchmark. 

A primary role of the BOMA/ULI research was to learn more about the specific 

property and office requirements for various types of tenants. The survey was divided 

into three sections.  The first established the details of the business and the second, 

their priorities for physical features and services provided across commercial 

property.  Thirdly, the firms were asked to rate the importance or otherwise of 

emerging building services such as fibre optics, sensors and other new technological 

features (and particularly the tenants’ willingness or otherwise to pay additional rent 

for those features).  Respondents were drawn from CBDs, suburban and provincial 

locations and business parks across the United States and about half occupied 500m2 

or more of office space.  Volatility and potential demand changes for commercial 

tenants were common themes with about half predicting major changes in their 

demands for space over the next three years.  This aligns with the observations of Earl 

and Fendt (2000) of the Brisbane office market reported earlier in Section 2.3.  
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A large majority (some 66%) were however, satisfied that their current arrangements 

gave them a suitable balance between security and flexibility and half looked forward 

to staying in their current accommodation as long as their level of demand could be 

reasonably accommodated (this would appear to be a different opinion and approach 

than that established for knowledge-intensive firms in other parts of this research).  A 

summary of the general findings regarding attitudes to existing buildings and services 

is shown in Table 2.1.  Indoor air quality (IAQ) and the control of air conditioning 

generally, suitable acoustics and the quality of building management services were all 

considered as high priorities with location and surrounding development/amenities 

also seen as important. 
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Table 2.1 
Summary of Findings – BOMA/UDIA Survey 

 
The response regarding the then contemporary ‘intelligent features’ of buildings, now 

needs to be considered conservatively given both the population’s composition and 

broad catchment.  Nevertheless, even with these caveats, the demand for high-speed 

communication, local area networks (LAN) and internet access was highly ranked as 

again was air conditioning control.  Importantly however, the survey showed an 

emerging dichotomy between what might be described in this research as knowledge-

halla
This table is not available online.  Please consult the hardcopy thesis available from the QUT Library
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intensive firms (e.g. described in the BOMA/ULI survey as ‘high tech’, ‘finance’ and 

similar terms) and the general business population with the former group already 

showing high preferences for these types of features.  

This survey placed particular emphasis on what it described as ‘alternative office 

strategies’ including such features as hot-desking, hotelling and virtual offices.  Its 

approach here varied considerably with that taken under this research. The 

BOMA/ULI study in effect, considered external alternative office techniques 

whereas this research is focused principally on how current and future physical office 

space can support and integrate with the activities of knowledge-intensive firms.  The 

findings of the BOMA/ULI survey in this regard were nevertheless, of interest.  They 

investigated how widespread was the uptake of any new or alternative office 

operations such as telecommuting, hot-desking, teleconferencing and the like.  At the 

time of its research, it noted that only a modest proportion (33%) employed any form 

of alternative strategies at all (even as basic as teleconferencing).  Even then, of those 

tenants using such alternative strategies, only 25% recorded any change (either 

increase or decrease) in their firm’s space usage overall though office configuration 

was sometimes substantially altered. The generally low level of take-up of such 

alternatives and particularly the apparent lack of impact of those changes on the 

amount of space occupied by those tenants overall were important observations for 

this research.  Again, a conservative view should be taken of these figures - they were 

somewhat dated and did not specifically apply to knowledge-intensive firms.  

Furthermore, it did not attempt to link physical office accommodation with business 

function.   

2.5 Social Capital 

A key characteristic of knowledge-intensive firms and their operating parameters is 

the role played by creativity and the formulation of intellectual property (Week 

2002).  It was not suggested that such attributes were unique or the exclusive domain 

of these business sectors.  Clearly, any business activity or organisation requires these 

quintessentially human elements and resources. For contemporary knowledge-

intensive firms however, this represented a central and dominant theme (Florida 

2002).  In essence, it was the product, the ideas, innovation and application that these 

firms sell.  They are human product, the often intangible results of individual and 

group experience, talent, education and flair.  Research literature summarised below 

argued that the contemporary environment has given rise to group and individual 

networks that extend well beyond the boundaries of the individual firms.  These skills 



 62

and networks are known generically as ‘social capital’ and are considered a key 

component in the development of knowledge-intensive sectors and firms. An 

understanding of this and the work environment that such activities favour is 

necessary if commercial property assets are to be successful in providing an effective 

business platform for those firms. 

In a major research paper on the subject, the Australian Productivity Council (2003) 

recognised that social capital was increasingly important and had positive effects on 

the operations of contemporary communities and economies in a number of ways.  

These included increasing of speed and lowering of cost for transactions, promoting 

trust and a less litigious society and facilitating the spread of knowledge and 

innovation.  It also promoted a more humanised, social minded and cooperative 

environment.  Whilst much of this work refers to community environments, the 

research considered that social capital was an essential, contemporary economic and 

business resource and that the physical environment had an important role in its 

support and facilitation. 

Much of the literature review in this section (Ware and Grantham (2003), Tymon and 

Stumpf (2003), Westlund and Bolton (2003) and Florida (2002; 2005a; 2005b) 

commenced with a common premise - that social capital, the people and how they 

interact in work environments and beyond were central to contemporary, knowledge-

intensive business activities.  Westlund and Bolton (2003) defined social capital as 

the aggregate of the actual and virtual resources that accrued to an individual or to a 

group because of their possession of durable networks of mutual trust and 

recognition.  They observed that since the 1990s, the concept had come into general 

use alongside the long-established concepts of financial capital, fixed, real property 

assets and human capital (in the traditional economic concept ‘units of labour’).  

Unlike the others, social capital had its roots in sociology rather than economics.  

More simply, Requena (2003) defined social capital as a set of cooperative 

relationships based on trust, social relations, commitment, communication and 

influence.  He noted that it was often more overt and active in flexible, small firms 

particularly in emerging and volatile sectors. 

Nelson (2000) noted that business history has largely focused on financial and 

economic capital.  The contemporary era however, has been categorised by the rise of 

service industries and the human relationships between both firms and customers and 

internal to the firms themselves.  He also cited demographic changes, such as female 

participation in the workforce together with the advances in telecommunications as 
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producing a workplace that was as important as ever for business but that has 

radically changed in its style, layout and particularly, the demand for flexibility. 

In this environment, Westlund and Bolton (2003) considered that social capital 

represented not only a legitimate but essential input into production.  It embodied a 

store of knowledge and links which provided the levels of confidence and risk 

management now necessary for decision making and production in knowledge-

intensive firms.  It facilitated quick and reliable access to networks by bringing 

together diverse skills and knowledge to produce outputs within the cycle times 

demanded. Strategic alliances between firms were important but personal 

relationships and trust between individuals and within teams were critical and 

normally underpinned the firm-to-firm alliances in any case. 

Finally, Westlund and Bolton  (2003) noted that social capital was neither an abstract 

nor virtual concept but rather, had distinct layers and geographical definitions.  These 

they saw as sometimes relating to culture or ethos at a national level, a regional 

identity and down to an individual image or ‘feel’ of place or precinct with its own 

unique characteristics, theme and relationships.  The final social capital layer was 

within the firm, its teams and individuals where levels of behaviour, preference, 

experiences, values and attitudes were shared, accepted and expected.  They noted 

that all of these layers linked social capital to specific physical environments.  It is 

reasonable to expect that despite the range of communication methods available, the 

strongest and most enduring human (and business) relationships evolved through 

physical immediacy and familiarity developed over time. 

Porter (1998) similarly observed the importance of physical immediacy and spatial 

links and environments.  He noted that clustering, the aggregation of complementary 

firms, was extremely important for viability in the global environment.  For all the 

opportunity for virtual or electronic distributed systems that might be available, Porter 

noted that the truly successful clusters remain geographically bound.  Fashion and 

fine leather in Milan, Italy, microelectronics in Scotland and IT development in 

Silicon Valley, San Francisco were clear examples. 

In summary, social capital was an essential component in the development of 

creativity and of knowledge-intensive activities and firms. In turn, the full 

development of that social capital relied upon the appropriate physical setting - the 

locality and surrounding built environment.  Clearly, place still matters but now in 

new and more sophisticated ways.  
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Duffy (1998) brought these observations to office environments, warning that 

building owners and managers were in danger of fitting out the wrong buildings with 

wrong office environments reminiscent of past periods of Taylorism and of the early 

industrialists.  These he believed were more capable of suffocating than stimulating 

innovation. He believed that given the extraordinary current period of technological 

change and of creativity, the office environment was perhaps the best and most 

available means to link the new energy of social capital with the activities of firms 

and their teams to secure corporate goals and aspirations.  Additionally, he argued 

these work environment changes could themselves be a catalyst, encouraging and 

supporting the transition to the required, team focused work that would maximise 

social capital.   

Week (2002) cited Senge et al. (2001) in the development of offices as ‘learning 

organisations’ and he believed it required a full re-think of the role that the workplace 

played in the business and social activities of those organisations. He noted 

particularly that the breakdown of corporate delineations, the boundaries between 

occupations and even the boundaries between home and work, have resulted in new 

social linkages within those firms and their teams.  He agreed with Duffy that 

expenditure on the right physical environment now represented an essential 

investment in generating a constant stream of fresh ideas from creative people and 

their teams and would itself be a catalyst for desirable change. In other words, both 

Week and Duffy were proposing that the physical office environment, far from being 

passive or even reactive, could actually take a leading role in the drawing together of 

the new knowledge-intensive firm structure and operations. Furthermore, Week noted 

that the contemporary office worker would seek a level of empowerment that allowed 

them, within reason, to adapt and alter their physical working environment to meet 

their changing requirements for workplace configurations and services. 

Tymon and Stumpf  (2003) noted the links between social capital, the success of 

knowledge-intensive firms and their physical environment.  Quoting Pritchett (1998), 

they observed that more information had been produced over the last 30 years than 

during the previous 5,000 and (in a similar vein to Moore’s Law for IT) that 

information supply doubles every five years.  Knowledge workers made their living 

by accessing, creating and using that information in a way that added value.  That 

ability was their most prized possession and yet success was not about how much the 

worker knew but often how fast they could learn, add to, trade and share it.  This they 

saw as the roots of social capital in the workplace.  Unlike patents or most other 

forms of capital, this could not be transferred or given away or indeed, stolen.  Such 
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capital was intensely personal to that individual and to their business and social 

networks.  It represented arguably the most important determinant in establishing that 

individual’s value on the job market.  They noted that trust, familiarity and synergies 

underpin the workings of those linkages and successful organisations would be those 

that recognised the importance and value of such capital and produced tangible and 

intangible environments that would support it. 

Further important work linking social capital and the workplace was provided by 

Ware and Grantham (2003).  Similar to other work cited here, they reinforced that 

knowledge was now a clear and primary source of competitive advantage.  Their 

research established that such changes were real and will continue to evolve.  

Secondly, they considered that cost-effective solutions to the physical environment 

added significantly to organisational flexibility, workplace productivity and to the 

social interaction between workers who created that productivity.  Thirdly however, 

they warned that the desired corporate outcomes cannot be achieved easily and whole 

new workplace models would be required to achieve these outcomes.  They stressed 

that it was not about superficial or cosmetic office changes.  Whilst they also 

acknowledged the role of IT and communications in facilitating such changes, they 

believed that the demographic and social capital features such as worker interaction, 

the rise of creativity, increasing churn of workers and the introduction of new skill 

and workforce diversity have all been important.  They also noted that work was now 

done in different locations with about 50% of the workforce working from multiple 

sites depending on the task at hand, tools available, the location and client 

requirements. Furthermore, work was spread more widely across time  however, they 

recognised that the social capital aspects of work had become much more collective 

and less individualistic than ever before. 

The most influential work in this area over recent years has been that of Florida 

(2002; 2005a; 2005b).  His text noted that it was now social change rather than 

fundamental technological breakthroughs that was the hallmark of contemporary 

business and as recognised by other authors cited in this section, saw creativity as the 

most highly prized commodity in the economy.  He defined creativity as the ability to 

produce meaningful new forms of knowledge and from that, to establish competitive 

advantage and profit.  He was critical of those who believed that ‘geography was 

dead’ and that ‘place did not matter any more’ rather, he considered the opposite was 

true both in location and precincts and in the continuing high and growing use of 

office environments.  He saw those offices as the equivalent to ‘ideas factories’, 
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paralleling in some ways the manufacturing plants of old but in this case, producing 

intellectual property in its various forms. 

Unlike Putnam (1999), he did not see the demise of many of the old repositories of 

past social capital as a matter of overall concern – rather, it was a matter of evolution 

to the new social context.  He noted that the truly deep and enduring changes that 

were occurring were not technological at all but rather were social and cultural and 

related to networks.  He criticised the often superficial observations regarding these 

new types of workers.  He observed that such workers may indeed work longer hours 

and work more intensely but for all of the apparent pressures, such workers generally 

enjoyed a higher level of flexibility and interweaving of professional, social and 

personal lives than ever before. Even the tools of trade – internet, IT and 

communications – were equally important to them in their business and private lives 

again, merging and blurring the boundaries between these various activities. 

As the social networks flowed between workplace, home and community, Florida 

believed that a new attitude to all three has emerged.  These relate to technology, 

talent and tolerance and any region, precinct or firm that wished to attract and hold 

those workers would need to exhibit positive characteristics in all three.  He noted 

that whilst people may on the face of it have become disconnected from one another 

and from their communities in a traditional neighbourhood sense, they have created 

important new networks.  Such links existed in the office environment and in their 

own private, recreational pursuits.  They have, according to Florida, often replaced 

the structured, traditional, social and community facilities – sporting clubs, 

community associations and the like, whose demise Putnam lamented as major losses 

to the current generation. 

Florida, like Week, noted that the traditional office was not sympathetic to the spirit 

of social interaction and innovation, now required, because it was hierarchical rather 

than social. The office environment and layout had to be such as to maximise 

interaction at various levels across the firm.  As such, it provided the nexus between 

social capital, and the firm and its activities. 

Florida’s later works (2005a; 2005b) largely restated the earlier social capital themes 

but important to these investigations, related the concepts to spatial urban areas.  His 

research  (2005a) established a closer, contemporary link between regional economic 

development and the ability of towns and precincts to attract high-value, creative 

staff. 
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His analysis identified that the locational decisions made by such workers were 

largely based on local and immediate physical, social and economic criteria.  These 

included overt vitality, a wide range of available social and cultural activities, a safe, 

clean and sustainable environment and overall, high levels of amenity and 

accessibility, linking residential, workplace and other activity areas which did not 

overly rely on the use of private motor vehicles.  Finally, such employees also 

required employment options from a number of firms, again favouring cluster 

developments over more scattered business activity. 

Florida (2005b) envisaged that the links between business growth and social capital 

would intensify and become increasingly global into the future as emerging growth 

modes in developing countries competed for talent with the established centres in the 

US and Europe.  He believed that this competition would not necessarily be at a 

country-to-country level but on a much more localised basis in regions and precincts.  

Here, each area would offer niche markets and production opportunities drawn from 

such fields as telecommunications and IT, multi-media and entertainment, fashion, 

aeronautics, pharmaceuticals and others.  He considered that the successful locations 

into the future would be those that attracted talent by exhibiting characteristics of 

high technology, talent clusters and tolerance.  He proposed further that in the 

increasingly globalised environment, liberal and facilitated immigration policies and 

procedures for incoming, high-value workers would also prove to be of considerable 

regional advantage. 

Kotkin (2006), whilst overall reinforcing the contemporary importance of social 

capital and creativity, makes several other important observations.  He believes that it 

is limiting to consider the role of urban environments in supporting human activity 

simply in terms of small, creative clusters in a few locations.  Further, he does not 

consider that it belongs to certain industry groupings or to a single (young adult) 

demographic group.  Rather than seeing all of this as novel or an abstraction, Kotkin 

sees the relationship between urban environments, knowledge, innovation and 

economic development in terms of an historic process that has been evolving for 

hundreds, and perhaps thousands, of years. 

Rather than “belonging” to the ICT sector or to a professional, young adult 

demographic, or to San Francisco, Boston or Austin, the trend to develop knowledge 

clusters and firms may have other manifestations.  It is not simply about urban-core 

development/redevelopment typically associated with ICT, media companies and the 

like.  He notes that only 15% of the US population expressed a wish to live in 

“downtown” urban environments where living and accommodation costs typically 
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rise disproportionately with other areas.  Rather than attempting to contrive or 

replicate successful themes and clusters elsewhere, Kotkin considers that these 

underlying forces need to evolve and develop in specific areas over time but having 

regard to the particular competitive advantages of that region, its demographic 

characteristics and skills base, its linkages to capital and the nature, leadership and 

aspirations of local firms. 

 

2.6     Literature Review - Summary 

The comprehensive and diverse nature of this Literature Review reflects the research topic 

itself.  It explores the various components of economic and business change in what is a 

demonstrably different economic environment.  Furthermore, many of the components, 

ranging from globalisation to ICT, social capital and changing business practices and products 

are comprehensively analysed in research papers cited. 

With regards to their specific links to this research however, several general observations 

need to be made.  Firstly, many authors note or make some specific point that involves 

commercial property assets but few discuss it in the mainstream of enablers and facilitators of 

change and often, it goes practically without mention.  This must be seen as unusual given 

that so many of the new practices and opportunities for business require clustering, 

knowledge transfer, physical interaction, teams and creativity.  It would have been anticipated 

therefore, that in these areas where physical settings and platforms are so relevant, more 

detailed research and analysis would have been available into these aspects. 

With a few notable exceptions, those studies which contemplated property assets, principally 

confined their observations to the interface between business and commercial property assets 

generally.  This may well reflect the recent developments in areas such as the rise of 

knowledge-intensive sectors.  Overall however, research in these areas appears under-

represented but at the same time, possesses the potential to improve the productivity and 

success of such firms overall. 

Finally, by way of general observations the literature highlights a dichotomy noted 

particularly by Davis (1999) that pervades the property sector and its interface with its 

customer base, the tenants.  Current experiences with knowledge-intensive firms highlight the 

issue.  In essence, the property sector, owners and managers view these assets in terms of 

processes in dealing with a tradeable commodity.  The customer base and all other 

stakeholders view the assets in terms of functionality and utility.  The increasing complexity 

and volatility of office environments are likely to further highlight these divergent 



69 

approaches. Some linkage between these two paradigms will be required to secure sustainable 

success for both groups.  

In summary, key themes emerging from this literature review were as follows: 

• A Changed Environment 

The overall drivers of any commercial undertaking in a capitalist economy remain 

risk-managed return on investment and wealth accumulation.  The suggestion by 

many observers in the late 1990s that somehow there was a whole ‘new economy’ has 

proved demonstrably incorrect (Senge et al. 2001, Walters and Buchanan 2001).  

Instead, what is now largely recognised is that those fundamental economic and 

business goals were being pursued in a quite different economic, business and social 

environment.  This has significant potential impacts on the fixed assets that 

accommodate these firms. 

The characteristics of this new environment include: 

• globalised, more open economies (Greenspan 1998); 

• the facilitating role of ICT (Leer 2000); 

• structural change to business and clustering (Porter 1998; Johnston 2004); 

• rapidly rising productivity (De Long and Summers 2001; Banks (2002)); 

• the rise in importance of knowledge and intellectual property – not just as a 

competitive advantage for individual firms but also as a commodity in its own 

right (Week 2002);  and 

• changes in work behaviour and in the importance of social capital (Florida 

2002). 

• Evolution and Flexibility  

A common theme in a number of the key references (Brand 1994; O’Meara 1999; and 

Pawley 1998) related to the commercial property’s ability to be flexible and adaptable 

and to evolve over time in response to changing demand.  These sources generally 

held perception that fixed assets such as commercial property cannot adapt to change 

was based neither on fact nor experience.  Brand particularly observed that provided 

certain fundamentals of location, footprint and design were satisfactorily addressed, 

good management techniques and targeted capital work investment over time could 

ensure that even the existing asset base could reasonably respond to these new 

demands.   
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Week (2002) and Duffy (1998) extended these concepts noting that in the 

contemporary environment, the value of property was under-estimated if it was 

simply considered by tenants as an outgoing and drain on resources.  Instead of a 

passive, reactive or supporting role, Duffy (1998) believed that the built environment 

could be the best facilitator and at times could lead to organisational and operational 

change.  He warned however, that this needed to be carried out in a strategically 

planned, consistent, long-term way, avoiding cosmetic solutions.  Instead, given the 

nature of change in the strategic direction and operation of firms, accommodation 

should be viewed as a catalyst to the tenant firm’s productivity and long-term success. 

This could be achieved by creating an internal environment conducive to 

contemporary work and ideas generation and externally by presenting to the outside 

world a reinforcement of the firm’s identity, culture, ethos and links to clients and 

partners (O’Meara 1999).  O’Meara established that there had been, over many 

decades, an evolution of commercial property – in terms of demand, use, ownership 

and management – which reflected the prevailing economic conditions and business 

philosophies of the time.  She believed that the rise of new generation, knowledge-

intensive firms, which demonstrably have demands and uses for commercial property 

different from their predecessors would stimulate changes in accommodation 

provided into the future.  This may represent a new, more integrated role for property 

assets. 

This view was reinforced by Pawley (1998) who saw the inevitable fusing of ICT and 

physical property to create new platforms for business that have the desirable 

characteristics of both.  That is to say, they could provide a platform for business that 

not only integrated its immediate physical environment but successfully linked (as a 

computer does to a local area network) to businesses, communities and other sites 

remote from the business’s physical location.  It is also inevitable that individuals will 

increasingly undertake work at a range of sites as technology merges the boundaries 

between work, private, social and community activities but the central role of a 

reconstituted office environment remains vital (Harrison 2002).  In this way, a 

number of authors (Pawley 1998; Horan 2000; and Mitchell 1995, 1999) see the 

strategic alliance between ICT and real property assets as now essential both to 

tenants and to reinforce the strategic advantages of real property in the contemporary 

environment. 
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• The nature of knowledge-intensive firms and office work 

Week (2002) summarised the rise of contemporary knowledge-intensive firms over 

the past decade noting the systemic and integrated pressures and influences on those 

firms – ranging from how they deal with innovation, technology transfer, sociology 

and team environments through to their relationship with their new clients and supply 

chains into a global marketplace.  

With regards to structure and operational behaviour these firms are typically small, 

quick-acting and close-knit.  In creating commercial knowledge, they rely particularly 

on very localised components, the work team, social capital, workplace and clusters.  

On the other hand however, their marketplace whether through supply chains or direct 

was almost invariably global (Houghton and Sheehan 2000).  This was in stark 

contrast to many more traditional firms where priorities were essentially aimed at 

domestic (Australian) markets perhaps international opportunities and certainly, 

business location decisions driven by efficiencies.   

A range of authors (Florida 2002; Swart and Kinnie 2003; Alvesson 1995; Starbuck 

1992; and ABS 2002) recognised the rise of these knowledge-intensive firms as 

critical to economic success and development in OECD countries over the last five to 

ten years.  As identified in Chapter 1 of this research, Florida (2002) estimated that 

30% of the US workforce were now directly involved in knowledge and creative 

work and it was by far the fastest growing sector in size, power and influence.  Within 

that he recognised that there was about 15% of the whole US workforce, who were 

core, creative workers and support staff and were the drivers of these changes.  

Unfortunately, no such direct statistics exist within the Queensland economy. 

However, the Queensland Department of State Development identified some 7,500 

individual firms in the non-retail, IT software sector alone. The physical 

manifestation of clusters such as those at Toowong, Teneriffe, Varsity Lakes and 

Sippy Downs in South East Queensland provide evidence of their presence, growth 

and increasing importance within this research study area. 

Florida (2002; 2005a; 2005b) believed that for these types of sectors, the attraction 

and retention of the right ‘creative’ staff was critical and the employment decisions of 

those staff included the importance of social networks, challenging work and a range 

of employer and work options.  He saw a fundamental link between the attraction of 

these workers and overall precinct, town and regional economic development.   In an 

increasingly globalised business environment, Florida envisaged that competition for 

such workers will continue to increase with obvious implications for the location 
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decisions of firms in sectors such as ICT, multi-media and entertainment, fashion, 

pharmaceuticals, specialist consulting, etc. This has obvious implications in location 

decisions for this type of firm.   

Pawley (1998), Hefferan (2004) and Week (2002) noted that the nature of work 

within these knowledge-intensive firms was fundamentally different to tenants of 

commercial property.  Those traditional tenants typically used such space for the 

management and organisation of that company’s activities at locations often quite 

separate and remote from that building. A fundamental difference with knowledge-

intensive firms was that the production of the final output (intellectual property) was 

undertaken within that office team environment and largely by the cooperative work 

of employees. Whilst of course, these workers will also work across other 

environments, the team hub of the firm’s office is vital. In this environment, ‘place’ 

remained a critical component but now in different and more sophisticated ways. 

• Social Capital 

If the tradeable commodity for many of these firms was not physical (as were the 

outputs from manufacturing) but the development of ‘weightless’ intellectual 

property, know-how and methods, then the manner in which staff and teams act and 

interact within their work environments must also be an essential component of their 

production systems. 

The Australian Productivity Commission (2003) noted that much of the wealth 

generation over the past decade in economies such as that in Australia can be traced 

to the application of new knowledge – not simply access and retrieval of data but how 

that knowledge was used.  Ware and Grantham (2003), Tymon and Stumf (2003) and 

Florida (2002) recognised that this has been underpinned by new ways that work 

occurs particularly in group settings and not simply confined to an individual firm 

and their formal hierarchies.  The term ‘social capital’ refers to a set of formal and 

informal cooperative arrangements and networks.  They may originally pertain to a 

business or group of individuals in a particular profession or sector.  However, unlike 

traditional business networks these would often flow out across local, regional, social 

and cultural settings (Requena 2003).  This according to Porter (1998) was one of the 

key features of contemporary physical clustering and had particular ramifications for 

the location, design and refurbishment of commercial property assets.  This would not 

simply act to meet these changed human dynamics but would help secure property’s 

place as a more integrated component of commercial activity in the contemporary 

environment (Duffy 1996; O’Meara 1999). 
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• Productivity and the rise of ICT 

In such complex and multi-faceted activities it was simplistic to attempt to establish a 

single cause for the rise of knowledge-intensive firms.  Certainly for example, the rise 

of ICT and the advent of the internet were critical enablers to the accessibility of data 

and rapid rises in the speed of communication worldwide.  These however, did not of 

themselves result in rises in productivity – and in fact in the early stages of their 

introduction, the reverse was true (Wadhwani 2001). 

Leer (2000) again returned to the theme of evolution and saw the current increase in 

availability and use of ICT as part of a continuum in the history of communication.  

She saw that more important than its availability, was the manner in which firms and 

governments decide to use it and benefit from it.  Mitchell (1995) noted that access to 

robust ICT had in fact fundamentally changed business sequencing and the 

importance of location in commercial activities.  This had obvious implications for 

the use of physical property.  He noted however, that such technology permitted 

rather than determined, the displacement of business across locations.  He observed 

that ICT infrastructure in some ways promoted the distribution and decentralisation of 

firms (through high-speed telecommunications and the internet) but at the same time 

was also having a concentrating effect where centres of business in fact have better 

ICT infrastructure than more remote locations.  Mitchell also noted that with 

improved ICT systems it was now much easier to integrate such technologies into 

buildings and it had increasingly become part of ‘the total offer’ that a wired, built 

environment could provide.  The true value of both ICT and commercial property to 

business lay in their strategic alliances not in their competition.  Leaman (2003) noted 

however, that this should not be grounds for high levels of building and ICT 

complexity.  Instead, the challenge here is to integrate and merge sophisticated 

systems that retain simple, logical control systems for users. 

• Physical Environment 

In an overall philosophical sense, Davis (1999) recognised the issues that historically 

owners and managers viewed commercial assets as a tradable commodity, whereas all 

other stakeholders considered them in terms of their ‘in use’ functionality. He 

considered this as the initial nexus that must be addressed if commercial property was 

to reach its full potential for all stakeholders.  Tietz (1999) and Duffy (1998) noted 

that whilst new challenges to the functionality of commercial assets continued to 

arise, commercial and other buildings could facilitate changes in production, business 

activity and even to meet political objectives if they are correctly managed.  With 
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regards to physical use over time, Brand (1994) recognised the importance of 

utilitarian design, simplicity and building adaptation features to assist in the 

evolutionary process as buildings changed often incrementally, to meet new demands. 

The importance or otherwise of CBD locations for new-generation tenants was an 

issue explored by a number of authors – Property Council of Australia (2002), 

Mitchell (1995), Pawley (1998), Kerslake (2001) and Hysom and Crawford (1997).  

Overall, they noted that many CBDs worldwide were coming under increasing 

pressure as other accommodation options were gradually seen as real alternatives.  

These alternatives had arisen from the additional cost pressures experienced in 

building and operating commercial buildings within CBDs, the availability of ICT 

infrastructure, the increasing importance and influence of staff and the growing 

availability of alternative locations in non-CBD commercial hubs. 

2.7 Linkage to Research Development 

Whilst this literature review is by necessity wide and diverse, a number of common themes 

can be identified and within them specific issues that would encourage additional 

investigation to extend knowledge in these areas. 

At an economic and business level and before contemplating the property asset component, 

this literature review uncovered substantial evidence of complex and exponential change.  

Cause and effect relationships are often difficult to establish and for the purpose of this work, 

are of limited relevance in any case.  The final product however, is a radically different 

economic and business environment, the confluence of globalisation, new technologies, 

intense competition and the increasing importance of knowledge development and of social 

capital as fundamental to success in leading sectors (Property Council of Australia 2001, 

Senge et al. 2001, OECD 2001).  Outcomes have included rapidly rising productivity levels 

and substantial growth and wealth creation all ensuring the acceptance and adaptation to the 

new opportunities.  In a structural sense, the new environment generally favoured smaller, fast 

moving firms (Leer 2000) that were now increasing in numbers and importance and moving 

through development phases. The nature and structure of those knowledge-intensive firms 

were such as to effectively operate at two distinct levels (Houghton and Sheehan 2000, Short 

1996, Davis 1999).  One is intensely local pertaining to staff, teams, immediate environments 

and precincts.  The second is the market which is almost inevitably global and on the largest 

possible scale.  Additionally, such firms typically required the support of clustering and 

supply chains (Porter 1998, Johnston 2004) and of effective and enabling but not intrusive or 

complex ICT (Leer 2000, Leaman 2003) that will link the central (office) hub with a range of 

other work sites (Harrison 2002).  Within the office environment too, these firms use space 
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not in the traditional Taylorist, office administration model but rather as work places 

conducive to team interaction as well as private, individual work areas (Week 2002, Ware and 

Grantham 2003). 

On the base of these demonstrable changes, the research question that follows relates to how 

commercial property can align with those changing demands and what now represent the new 

priority issues for the interface between these firms and their physical environment.  

Certainly, the demand for offices continued to grow soundly, though surveys proved that 

locational and other requirements continued to be redefined (Holland 2004, Pawley 1998, 

Florida 2000 and Earl and Fendt 2000).  At a strategic level, Davis (1999) identified the 

critical issue of attempting to balance the certainty required by owners and managers who 

view the asset in terms of a tradable commodity and the other stakeholders, particularly the 

tenants and occupants, who view performance in functional terms and in the contemporary 

environment, seek flexibility and adaptability to their continually changing circumstances, 

opportunities and threats. 

The research work of Duffy (1998), Week (2002), Short (1996) and O’Meara (1999) 

established that the built environment is under-rated if it is simply considered as a passive 

backdrop to business activities.  Instead, all concur that in a shifting environment it can be a 

catalyst to change and contribute greatly to the direction, opportunities, image and ethos of 

the firm.  Pawley (1998), O’Meara (1999) and particularly Brand (1994) presented findings 

that confirm the physical ability of buildings to evolve to meet new challenges but also 

recognised that adaptable design, new approaches to asset ownership and innovative 

management are required to maximise those opportunities. 

With the parameters of the changed business environment recognised, this research advances 

the observations regarding the role commercial buildings can have in supporting 

contemporary business particularly by identifying the priority issues that will prescribe that 

interface. 
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CHAPTER 3 METHODOLOGY 

 

Introduction 

On the basis of the research problem identified in Chapter 1 and the summary of relevant 

research put forward in Chapter 2, this chapter considers a range of possible 

methodologies that may be of value in advancing this research.  A research method and 

structure considered most appropriate to this work is then established.  The application of 

these in effect, aims to produce a primary objective of this work – to establish a locational 

and property demand model and priorities. 

3.1 Research Context 

Several specific research issues need to be considered in establishing an 

appropriate approach and methodology for the work.  They are as follows: 

(i)  Diversity 

The diversity of information, disciplines, stakeholders and interests that come 

together and influence the ownership, use and management of commercial 

property were noted in Chapter 1.2.  Amongst other things, this diversity is 

related to changes in the economy (at macro and micro level), enabling 

technologies, changing business structure, the use of human and social capital, 

the availability of information, the availability of capital and responses in urban 

design and the built environment.  The selected method would be required to 

identify dominant and emerging themes from that range and to explore links 

between them and contemporary commercial (office) assets. 

A second component of diversity relates to the knowledge-based firms 

themselves. This group is obviously heterogeneous however, current statistical 

data is incomplete.  Whilst such firms are concentrated in areas such as ICT and 

media, they are widely dispersed across various services and other sectors.  

Finally, diversity here also relates to the firms themselves where they vary in size 

and stage of development ranging from start-up and early development through to 

established and mature organisations and each is highly individualistic as it 

depends on the product, priorities, objectives and approach. 

 (ii)  Currency 

This research topic is contemporary and continues to evolve.  As was described 

in Chapter 2, the rise of knowledge-intensive firms parallels advances in 

digitisation, data manipulation, communication and globalisation from the early 
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to mid 1990s. A wide range of papers has emerged in recent years on the nature 

of those changes and a reliable base for this research has been established.  The 

recent and continual evolution and volatility of these factors however, have 

significant implications for this research. In the first instance, it means that 

longitudinal, historic studies or surveys generally do not exist.  Secondly, some 

authors would strongly suggest that various components of this research will need 

access and exposure to the current market and environment. 

(iii) Seeking a Holistic Solution 

Effective outcomes here will require the development of practical knowledge that 

will assist in the alignment of commercial offices and their management with 

rapidly changing business environments and demands.  Consequently, research 

methodologies or frameworks that tests one narrow hypothesis against criteria 

that does not fully reflect the contemporary environment, may be of limited 

value.  

3.2     Research Methodologies Considered 

A number of research methodologies were considered before a final structure was 

developed for the project.  These included: 

3.2.1 Grounded Theory 

Glaser and Strauss (1967) developed Grounded Theory as an alternative research 

methodology to the more traditional investigations.  Its proponents considered it 

particularly useful where wide systemic observations and theories are more 

relevant that the proving or disproving of a narrow, single hypothetical statement.  

Grounded Theory attempts to verify and refine collected data from which a 

theory can emerge. In this way a relevant, flexible and adaptable proposition may 

be built up.  It is ‘grounded’ in verified data secured directly from interviews, 

surveys, focus group outcomes and the like and from literature and other research 

findings. From data collected, an attempt is made to identify recurrent words, 

phrases and ideas that provide an early ‘common thread’ to the practical 

experiences being encountered and now described. Whilst it is essential that the 

research does not close off other possibilities and later observations, the common 

ideas are continually tested, verified and refined to attempt to establish sound 

theory. 

Grounded Theory was considered a methodology option for this research because 

of its ability to deal with a number of diverse and complex fields simultaneously, 

continually attempting to test and reprove issues and theories as they emerge.  On 
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the face of it too, it provided a level of flexibility in an area where longitudinal 

studies were not available and where a range of possible outcomes and 

recommendations could evolve, be tested, adapted and applied.  Strauss and 

Corbin (1991) considered the strength of this approach is that it provides 

theoretical interpretations of data, grounded in reality.   This is to say, it may 

provide a reliable means of securing a sound and linked understanding of ‘what’s 

out there now’.  Such an approach has some attraction for this research, given 

that it seeks to uncover new forces and demands in a complex market 

environment and to deduce generalisations from them. 

Due to this methodology first being adopted in sociology and other related 

disciplines, Glaser and Strauss (1967) in an original text proposing Grounded 

Theory observed that in such disciplines, the proving of simple cause and effect 

was rarely possible because of the complexity, interaction and volatility of 

component parts.  Consequently, in that type of environment, useful propositions 

needed to be drawn from that environment and then verified to develop theory 

and courses of action.  Again, the methodology of deducing sound theory for real 

experience is attractive, given the diverse and volatile nature of the property 

sector.  Davidson (2002)  noted however, a number of issues and potential 

problems with its use, notably lack of precision and lack of clarity in how data 

sets are to be identified and analysed.  Currently, no research work in a property, 

asset or associated discipline has been uncovered that was based on a Grounded 

Theory approach and this might imply a need for caution here. 

In practice, all exploratory or novel research in its early stages will exhibit some 

elements of Grounded Theory where for example, literature is reviewed to 

identify sound ideas and proposals, particularly where supported from a number 

of sources.  Whilst being cognisant of the perceived benefits of Grounded Theory 

as outlined above, this research has not applied this technique in any formal way, 

given both the lack of precedent in property research and the potential for 

criticism in the lack of structure in a research area that was already challenged by 

diverse components. 

3.2.2 Surveys and Associated Analysis 

The undertaking of sampling and surveys as part of investigations into a 

particular population or study area is one of the most common methodologies 

used in contemporary research.  Czaja and Blair (2005) noted that no other 

scientific method has penetrated further, not just into scientific and research 

activities but into business, marketing, the media, political analysis and a range of 

other areas where the ability to directly and immediately access the population 
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being studied was required.  The proliferation of data and the complexity and 

volatility of many study areas encourage an approach which effectively ‘goes 

direct’ and secures opinion and feedback from the data source – the study 

population (Zimmerman and Muraski (1995)). 

The fundamental aim is to secure required information, opinion or trends from a 

population or sector under research by seeking that information from a smaller 

group or sample considered to be representative of that population.  Whilst these 

objectives are straightforward enough, the methodology and process by which 

this is achieved is diverse and open to variation and quality control issues.  Such 

investigations can take a number of forms including mail-outs, electronic links, 

focus groups, telephone or face-to-face personal interviews (Czaja and Blair 

2005) but each of these has their advantages and disadvantages.  Cook (1995) 

recognised that a range of parameters will dictate the best approach in any 

particular case including the ability to properly define the population, time and 

cost restrictions, logistics, complexity or otherwise of the information sought 

(and therefore level of involvement and information required from potential 

respondents) and the size of the sample considered to be representative of that 

population.  Some forms of data collection such as the use of focus groups have 

potentially serious group dynamic issues which can prejudice outcomes.  These 

can include shortage of time, non-representative membership and the dominance 

or otherwise of individuals within the group which may lead to superficial 

agreement but less than valid consensus (Okoli and Pawlowski 2004). 

The research topic here is complex and the information sought from the sample 

would be extensive and interrelated.  The ability to properly explain the context 

and the research problem to potential respondents using such formats as mail-

outs, internet-based surveys or telephone interviews would seem problematic.  

More expensive and time-consuming, personal face-to-face interviews appear to 

have the best potential to secure both an appropriate level of participation and 

quality of responses.  Zimmerman and Muraski (1995) made an important 

observation that in scientific research, such surveys must be placed in a wider 

context of information gathering, collection, analysis and interpretation.  A 

survey undertaken and considered as a separate exercise may be seen as an 

abstract, isolated activity.  Instead, it should be seen as supported by and in turn 

supporting, a range of other information gathering techniques such as literature 

reviews and case studies. Together they can build a comprehensive understanding 

of the subject.  This development of an integrated research model which included 
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but was not exclusive to the use of specific survey activities, was a key 

component of this work overall. 

Orr (1995) also recognised the essential role of strict frameworks in undertaking 

surveys including acceptable selection techniques and properly structured and 

consistent questioning.  He noted that it was not simply the outcome of the 

sample questions but the interrelationship and consistency between the 

respondents and answers given that may be relevant.  He agreed that the nature 

and structure of such data collection may well vary depending on the 

circumstances.   

Overall, some specific data collection to secure the immediate and current 

opinions of key informants will be important in the context of this work. 

3.2.3 ‘Living Laboratories’ - Case Studies/Observations into Current Responses 

to New Tenant Demands 

Yin (2003) considered the use of case studies should be seen as a preferred 

research method where the matter or phenomena under study is not easily 

distinguishable from the context in which it is occurring.  He observed that often 

the richness of this context may be such that a single data point or even several 

data collection points cannot adequately describe the phenomena in full.  Yin’s 

work on case study methodology identified several approaches that may be 

applicable depending on the circumstances.  The first he called exploratory case 

studies and in this type of study, field work and data collection were undertaken 

as part of a process leading to the development of an hypothesis that explained 

the case.  He noted however, maintaining structure and discipline in such an 

approach is a critical and sometimes difficult task.  The second are descriptive 

case studies however, these are not expressions of cause-and-effect relationships 

but instead, cover the scope and depth of the particular case.  They attempt to 

identify how events started, how they were implemented and impacted and 

finally, attempt to deduce some form of broad principles or generalised learning’s 

from them. 

The nature of this research does fall into the complex, inter-related environments 

described by Yin and the use of case studies was therefore seen as an important 

research component here.  In the first half of this research, four descriptive case 

studies were identified and investigations undertaken. Yin’s observation on the 

need to maintain structure and discipline was addressed here through prior 

establishment of a research objective and literature review and by ensuring that 

the case studies were only one of a number of sources of information relied upon.  
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They are included here as part of the research development process and to assist 

in the discovery or reinforcement of key themes and concepts.  Additionally, the 

case studies assist in forming the platform upon which the later research stages of 

this work could be based.  

3.2.4 Delphi Techniques 

In such a multi-faceted and diverse research area, a successful research 

methodology must be able to collect and consider a range of contemporary 

information effectively.  Delphi analysis appears to provide such a structure that 

can converge all of this collected information into sound, consensual conclusions. 

Delphi research methodology was first proposed in 1948 and developed by the 

RAND Corporation through the 1950s.  Okoli and Pawlowski (2004) saw the 

overall objective as securing the reliable consensus of a group of experts as they 

consider a particular problem or set of issues. They considered it an innovative, 

robust, versatile and cost-effective process of group communication.  It used a 

mixture of quantitative and qualitative data in a process leading to a reliable 

consensus view from those who (it could be reasonably expected) would be in the 

best position and have the deepest knowledge on the subject.   

Delphi could therefore, provide an essential link between opinion and fact.  

Given that the approach relies on expert opinion in rapidly evolving and diverse 

areas of human and economic behaviour, a fundamental tenet here is that 

judgmental information does not only have to be recognised but in fact is 

indispensable in order to arrive at reliable and realistic outcomes (Woudenberg 

(1991)).  

The name ‘Delphi’ itself refers to a place in Greek mythology where an oracle 

resided who could predict future events. The ability of experts to both consider 

and speculate on issues is seen to be of considerable value in understanding and 

addressing complex issues (Buckley 1995).  Taylor and Ryder (2003) noted 

particularly that Delphi is not about gathering public opinion but rather the 

leverage and bringing together of relevant and comprehensive expert opinion. 

The Delphi process normally involves the following steps (Loo 2002; Rowe and 

Wright 1999). 

(i) Selection of a team of experts, known to have particular relevant 

knowledge of the subject area, to participate in the exercise.  The identity 

of each of those experts is kept confidential from the other experts; 



 

 

82

 

(ii) Develop, based on prior research, a series of appropriate questions 

pertaining to the key elements of the research area being examined and 

putting forward those questions, in isolation, to the individual experts;    

(iii) The results of this first round are analysed as to average responses and 

standard deviations attempting to find areas of common agreement. 

Areas that enjoy little or no consensus can be disregarded; 

(iv) Second and subsequent rounds of questions are developed and circulated 

from the results of the first round. Additional matters of input and 

observation that have emerged in a previous round may be included in 

subsequent rounds; 

(v) These rounds of formal questioning continue until a point of stability and 

consensus on a number of key issues is secured; 

(vi) The process normally ends with a workshop for the expert panel to 

present and discuss the final outcomes and results. 

 

All research methods must address a range of quality control and validation 

issues. In strict mathematical modelling or physical measurement, such validation 

may be comparatively straightforward.  However, many research areas such as 

that under consideration here cannot satisfactorily be analysed, nor can realistic 

deductions be made on such analysis alone. Within the contemporary 

environment, complex systems dominate and causal relationships between just a 

few variables are rare.  Delphi addresses such an environment and establishes a 

methodology that appears to be relatively quick, inexpensive and justifiable 

which leads in a structured and predictable way to sound outcomes.    

Rowe and Wright (1999) noted that Delphi is not intended to challenge statistical 

or model-based procedures and in fact, statistical analysis and prioritisation will 

be involved between rounds.  Instead, it aims to include (expert) human judgment 

in areas where historical, economic, technical data or models are simply 

unavailable because of the contemporary, diverse or current volatility of the 

research area. 

Early papers by Mitroff and Turoff (1973; 1975) (later re-edited by Linstone and 

Turoff  (1975)) provided important rationale and considerations for the selection 

of the appropriate methodology where (as in this case) research outcomes include 

technological forecasting.  They begin with the premise that there would not be 

one single, universally correct way to arrive at predictions/forecasts of emerging 
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or future trends.  Further, they emphasised that the validity and acceptance of any 

such research was not only a function of the primary investigation but also relied 

on how well it was brought together, verified and communicated to the final 

recipients of that research. 

Mitroff and Turoff believed that the selection of the methodology should be 

based on two fundamental issues.  Firstly, it is important to determine how well 

the problem or issue can be defined and limits and boundaries established.  Tight 

definition may be achieved through comprehensive, reliable databases or by 

detailed experimentation of the subject.  Secondly, Mitroff and Turoff believed 

that the psychological objectives and target recipients of the research needed to 

be considered before selecting the appropriate methodology.  For example, a 

different methodology may well be chosen if the research sought to investigate or 

predict the future behaviour patterns of an individual or firm than, say, if it 

related to more general trends across a sector, community or, perhaps, globally.  

Therefore, research into a well defined issue where reliable, analytical data or 

comprehensive experimentation was available, may well lend itself to simulation, 

modelling or various forms of sensitivity analysis.  This would be particularly the 

case where the recipients of the research were a clearly identifiable group and the 

number of variables under investigation was relatively small. 

They recognised that not all such projects would enjoy such clear and definitive 

research parameters and, indeed, noted that, in an increasingly complex political, 

economic and social environment, research projects and predictions of future 

trends and impacts were increasingly likely to be wider and less specific in both 

content and target.  They suggested these less defined, evolving issues which had 

numerous stakeholders and sometimes conflicting views would not be well 

served by such highly prescriptive approaches as those listed above.  Rigour and 

structure in research was as critical here as in any such project but, in these cases, 

the methodology needed to accommodate intuitive, synthesised reasoning and 

multi-disciplinary opinion.  The characteristics of the research in this project 

clearly fall into this category and it is here that Mitroff and Turoff recommend 

that forecasting techniques such as Delphi and structured discussion systems are 

particularly appropriate. 

According to Okoli and Pawlowski (2004), Delphi techniques include a number 

of characteristics that are superior to the operations of other survey techniques.  

These include: 

(i) The overt selection of experts and not the use of a general sample group 

of the population; 
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(ii) Multi-stage process providing refinement and feedback at every stage, so 

facilitating a progressive tightening and refinement of the entire process; 

(iii) Anonymous communication links between the individuals within the 

group whilst avoiding potentially negative impact of group dynamics on 

outcomes (i.e. the use of a Nominated Group Technique rather than an 

Interactive Group Method). 

(iv) An accepted and widely used methodology that is firm in its structure but 

adaptable to various situations and research tasks; 

(v) Normally strong involvement by nominated experts and little incidence 

of non-responsiveness that is notable in other survey types;  and 

(vi) Allows for data enrichment through interaction, the opportunity to add 

further information and for respondents to be aware of how the research 

is evolving and to react and respond to that as they see fit. 

 

As with any other research methods, there are certain characteristics and potential 

risks in using Delphi analysis that require management (see Section 5.1).  In the 

case of Delphi, these issues include the proper structuring of initial questions 

(Linstone 1999; Loo 2002), the choice of the expert panel (Woudenberg 1991; 

Ono and Wedemeyer 1994) and adherence to structure and need for statistical 

verification (Schmidt 1997).  Nevertheless, as noted by Ono and Wedemeyer, 

Delphi is seen by many as representing a mainstream direction for research into 

the future.  They observed the suitability of Delphi is enhanced by the rate of 

contemporary change and the diversity and complexity of research questions.  

Furthermore, the advent of electronic communication such as email assists with 

the speed and confidentiality of this type of analysis and ensures that the 

involvement of the experts can be facilitated. 

Ono and Wedemeyer (1994) have considered the validity and accuracy of Delphi 

techniques by recognising a number of studies that have established the accuracy 

of this methodology empirically in short-term forecasting.  Their work also 

confirmed that even though analysis and predictions over a longer term will 

always be more problematic, Delphi analysis was valid across those longer time 

frames.  Rowe and Wright (1999) supported these observations with their own 

research by establishing that Delphi outperformed more traditional forecasting, 

providing more reliable and practical outcomes.  Since its introduction, Delphi 

has been widely applied globally particularly in business analysis, human 

resource management, finance, organisational design and recruitment.  It has also 
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been successfully applied in ICT, intellectual property control and management, 

economic development and e-commerce, police activities, high-level manufacture 

and pharmaceutical product development and a range of others (Okoli and 

Pawlowski 2004).  Manoliadis et al (2006) successfully used the technique in the 

construction/property sector, identifying potential drivers for sustainable 

construction and development in Greece.  From a wide base of international data, 

this study was able, through a two round process involving 20 experts from 

across the construction/development sector, to secure consensus on the priority 

drivers for sustainable development.  In the Australian building and development 

context, Outhred (1998) successfully used the process in a thesis pertaining to the 

assessment of environmental impacts on pre-fabricated residential building 

systems. 

Statistical verification of results from each round of the Delphi process is 

necessary to ensure consistency and validity of those results.  Rowe and Wright 

(1999) recognised the particular positive characteristics of the Delphi process 

which they specifically identified as anonymity, iteration, controlled feedback 

and statistical aggregation of group responses.  Whilst they saw the key elements 

of Delphi as simple enough, they noted the inherent complexity of the various 

processes and the lack of prescription as to how particular stages were to be 

structured.  Martino (1983) reinforced this point with particular regard to the 

establishment of the expert panel and the critical first round of questions though 

he also observed the benefit of allowing some latitude and adaptability in 

approach to accommodate individual cases. 

Linstone and Turoff (1975) who were involved in the original development of 

Delphi methodology noted that it was being rapidly applied across a much wider 

range of study areas and organisations than the original (military) uses and that a 

review and tightening of the various processes involved was called for.  They and 

Rowe and Wright suggested that far too much emphasis had been placed on the 

value and relative worth of Delphi outcomes in particular cases rather than 

ensuring that the components part of the critical process were as robust and well 

structured as possible.  They believed that this has led to a number of cases of 

poorly structured analysis and less than sound outcomes. 

Key areas that require close consideration in the process were, according to Rowe 

and Wright, the choice of experts to be involved, the development of highly 

relevant initial questions, a decision on the appropriate number of Delphi rounds, 

the legitimacy or otherwise of the “convergence” process and the nature of 

feedback and statistical aggregation.  They noted that inter-round statistical 
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analysis and feedback in the large majority of Delphi studies were limited to 

median values and to distribution (or standard deviation) across quartiles. 

It is reasonable to expect that the feedback to experts as to the result of previous 

rounds will focus on median group values and standard deviations and as noted 

above, the majority of Delphi studies provide adequate feedback on that simple 

analysis.  However, other studies for example Shuib and Abidin (2002), O’Hara 

et al (1998), Noble (2004), Godsey (1992), found it necessary to apply more 

detailed and sophisticated statistical analysis.  These included Kendall’s W 

Coefficient, to assess the level of correlation and clustering of responses, Chi 

Square test, to confirm the random nature of responses and ANOVA and Tukey’s 

Test, to allow the identification and comparison of non-parametric factors derived 

from the different sources.   

De Meyrick (2003) considered the use of the Delphi method in health research.  

From 126 papers investigated, he observed that the most common statistical 

measures used to identify convergence in respondents’ input between iterations 

of the process were median ratings, standard deviations, Chi Square and/or 

ANOVA.  He noted that for non-parametric analysis, Kendall’s W Coefficient 

had also been widely used.  These approaches have been applied to this research 

and are discussed in detail in Chapter 5. 

Overall, it can be reasonably confirmed that a Delphi process represents a 

legitimate research methodology applicable to exploratory research such as that 

under development here.  It seems particularly relevant and applicable to research 

projects where observations need to be drawn out of a complex environment and 

synthesised into a final consensus and conclusion.  The application of the 

technique to this research is further developed in Chapter 5.  Having noted the 

reservations made by, Linstone and Turoff and Rowe and Wright regarding the 

need for rigorous process, this research offers the opportunity to explore the value 

of more sophisticated statistical methodologies than may have been used in many 

Delphi exercises in the past. 

3.3 Method Adopted 

Whilst all of the methodologies described in Chapter 3.2 have obvious merits, no 

single process will comprehensively address the identified contextual issues, 

objectives and required outcomes of this case.  This leads to the conclusion that 

the method adopted needs to include a number of these methodologies to provide 

a complete investigation.  In such exploratory research, the testing of a single 

hypothesis becomes unhelpful.  Whilst legitimate in a highly specific piece of 
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research within many scientific and other disciplines, any hypothesis proposed 

here would be so wide as to be practically impossible to prove or disprove.  

Instead, as outlined in Chapters 1.2, 1.3 and 1.4, this investigation has been 

established as a research problem with a set of research objectives to lead to 

structured outcomes and conclusions.  Sequencing in such an approach is critical.  

Furthermore, if a number of investigative techniques are to be used, it is 

important that each be comprehensive in its own right to ensure that such work is 

soundly based on a reliable research platform from each component. 

In the early stages of the research, there was a willingness to seek out and accept 

a wide and (reasonably) divergent information from both published sources and 

from specific sources and investigation, thus ensuring a comprehensive research 

platform was constructed.  This phase included an extensive literature review, 

specific data collection from key local informants to establish demand parameters 

and the investigation into four living laboratory case studies to consider the 

characteristics and experiences learned from these initiatives.  From that wider 

platform, the next phase involved a process of convergence whereby the 

information could be distilled down to defendable outcomes, conclusions and 

priorities.  These outcomes were then verified through a process of reconsidering 

them against the findings of the earlier case studies and referencing against a 

further case study which had not previously been considered.  Final conclusions 

could then be presented.  On this basis, the overall research method and process 

developed is outlined in Figure 3.1. 



 

 

88

 

 

 

Introduction and Analysis of Research Topic   CHAPTER 

• Research Problem and Objectives    1 
• Definitions 

       

Literature Review       2 

 

Research Method Established      3 

 

Specific Investigations       4 

• Demand Parameters – Data collection (36 firms) 
• Supply response – 4 ‘Living Laboratory’ Case  

                                            Studies 
 

 
 
 
 
 
Delphi Analysis (convergent research)     5 

• 4 round analysis 
 

 

 

 

Findings        6 

• Summary of Findings 
• Validation and Application 

o Revisiting Living Laboratory Case Studies 
o Application to early stage projects (Sippy Downs) 

 

Conclusions        7 
• Significance of research 
• Overall conclusions 
• Specific outcomes 
• Proposals for future research 

 

Figure 3.1 
Research Structure and Layout 

 
  

The early research stages were effectively an environmental scan, seeking out 

published and physical observations and principal issues.  In the first instance, a 

broad contextual literature review was undertaken, drawing from current readings 

in key components and aspects of contemporary firms – economic and business 
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drivers, physical environments and social capital.  These were extensive research 

areas and whilst not narrowing the research field too quickly, emphasis was 

particularly placed on the interface between those drivers and impacts and 

manifestations in the physical and built environments.  Because of this general 

approach and the diverse components involved, the literature was by necessity, 

substantial.   

 The subsequent research components, specific data collection and observations 

from case studies further developed and evolved the issues identified as important 

from literature and these included demand and supply components.  With regards 

to demand considerations, specific data collection occurred in this stage through 

face-to-face interviews with 36 knowledge-intensive firms located in the South 

East Queensland study area. As will be elaborated upon in Chapter 4.1, the 

involvement of this group randomly selected from a large sample was to identify 

(or reinforce from the literature review findings) demand parameters and 

priorities for their use of accommodation which on the face of it, seemed 

important and worthy of further investigation.   

The research thereafter investigated a number of examples of contemporary 

property market responses to accommodate such firms.  These subsequent case 

studies were described as ‘living laboratories’ to reflect the fact that each of these 

were still evolving and capable, to varying extents, of further modification and 

development.  The case studies were carefully selected to represent models and 

approaches in property sector responses to date in addressing the emerging 

demands of contemporary, knowledge-intensive firms.  These were located within 

the South East Queensland study area.  Whilst there were common themes of 

clustering, they varied depending on the stage of development of the firms 

involved, the use of new or retrofitted built assets, funding models, university, 

government and private sector funding and management techniques. 

The convergent Delphi analysis employed in a structured way, the experience and 

opinion of 10 recognised experts to distil the wide range of observations collected 

in the previous stages down to prioritised, key issues. The Delphi analysis 

technique was defined in Section 3.2.4.  Its inclusion in this research is to provide 

a dependable vehicle to secure convergence, distillation and prioritisation of the 

issues identified broadly through the earlier research stages.  As identified in the 

earlier section, this methodology is now well accepted and has been applied 

across a wide range of research projects, particularly in complex and evolving 

research tasks such as that addressed here.  In the past, there has only been limited 

application of a Delphi process to a built environment project.  There is however, 
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on the face of it, no specific limitation on such a use.  Importantly too, the 

methodology in this research has been strictly applied with risk areas carefully 

managed and the statistical verification tools used in previous Delphi analysis 

cases being similarly applied here.  The details of its application are presented in 

Chapter 5. 

By way of practical verification, the identified key issues were then referred back 

to the ‘living laboratories’ originally studied to test for relevance and 

applicability.  Additionally, the outcomes were applied to a major, early stage 

development (the Sippy Downs Innovation Precinct, Sunshine Coast) not 

previously analysed to test applicability in that environment.  Such a verification 

was considered as important to the completion of this research work.  In effect, 

the research outcomes were an aggregation of concepts, ideas and practical 

experiences drawn from a range of sources consolidated and assessed through a 

Delphi process.  A final stage that not only reflected on these findings as regards 

the earlier case studies but also considered them against a further case study not 

previously investigated was considered of value.  In this later case, the general 

findings could be considered without the pre-established observations of the case.  

Sippy Downs is within the South East Queensland study area for this research. 

Conclusions including proposals for further research were then presented.   

Again, because of both the characteristics of this research and the holistic and 

practical outcomes sought, the involvement of industry practitioners, owners, 

managers and tenants was important.  This involvement was achieved throughout 

the project.  Industry participants were genuinely enthusiastic and supportive in 

an area that they considered to be of increasing importance but where the level of 

current research investigations appeared low and had not been formally addressed 

previously in the South East Queensland study area.  This involvement occurred 

throughout the investigation but with specific involvement at key points of 

particular activities.  The Queensland Research Committee of the Property 

Council of Australia accepted the research as a project for their support and input 

and included it as an ongoing agenda item for over two years, providing direct 

input on structure, contacts and data review. 

On a more intermittent basis, an industry committee was convened to establish 

the parameters and in part, content of the demand investigation of research 

development (Chapter 4.1).   
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Further significant industry interaction occurred: 

• in the investigations of the four case studies throughout the entire Delphi 

process; 

• in the review of findings back to the original case studies; and  

• their potential application to the additional Sippy Downs case study 

(Section 6.3) where an additional industry workshop was held. 
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CHAPTER 4 RESEARCH DEVELOPMENT 
 

Introduction 
 

The Literature Review provided a detailed overview of current readings in areas relevant 

to knowledge-intensive firms and their interface with commercial property.  This chapter 

is based on those observations but now seeks, through specific investigation, to add to 

that body of knowledge with two further activities.  These add currency to the 

information previously collected and, additionally, have direct relevance to the South East 

Queensland study area. 

The first of these research activities involved a data collection and analysis exercise, 

obtaining the opinions of the CEOs of 36 knowledge-intensive firms operating in South 

East Queensland to confirm, or otherwise, the importance and priority of issues arising 

out of literature and other investigations.  The second of these recognises that, as these 

new demands from knowledge-intensive firms have been developed over recent years, a 

number of property responses have emerged in parallel to accommodate them.  These 

include incubation facilities, research and technology parks and a number of other 

variations.  Four of these case studies have been identified and investigated in this 

chapter. These were: 

• i.lab Incubator, Toowong, Brisbane 

• Brisbane Technology Park, Eight Mile Plains, Brisbane 

• Thebarton Commerce and Research Park, Adelaide;  and 

• Plumridge House, Fortitude Valley, Brisbane. 

Each represented a different approach and target market, and involved a variety of private 

and public investment.  Reasons for selection of each for this research are included in the 

relevant sections.  The case studies are purposely descriptive in nature, seeking to 

summarise the history of each, identifying overall outcomes and particularly attempting 

to establish general learnings that may be applied more widely in the market.  The fourth 

of these, Plumridge House, represented a fully private development project where 

important additional investigation was possible.  The term ‘living laboratory’ has been 

used here to reflect the evolving nature of these projects and, in some cases, their ability 

to change and develop further into the future.   

Both of these activities aimed to further widen and deepen the research base for later 

stages of this work. 
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4.1 Preliminary Research and Outcomes 
 

4.1.1 Introduction/Purpose of Preliminary Research 
  

This research project was cumulative, building up knowledge from a range of 

sources and testing that and drawing conclusions in later stages.  Early stages 

involved wide investigations across the components of the research topics 

seeking recurrent contemporary themes and trends for future investigations.  

Once the literature review was substantially completed, the opinions of a number 

of CEOs of knowledge-intensive firms operating in South-East Queensland were 

sought. 

The purpose of this data collection was, under a structured process, to: 

(i) confirm a number of the observations and proposals emerging from the 

literature review and other observations and investigations; 

(ii) attempt to establish whether other significant issues appear to be 

influencing the operational activities of knowledge-intensive firms that 

have not been identified elsewhere, particularly as regards their demands 

for, and use of, office accommodation; 

(iii) provide the research with an increased focus on, and contextual basis in, 

South East Queensland;  and 

(iv) add to the currency of the research investigations. 

4.1.2 Parameters and Methodology 

This research component was undertaken through face-to-face, structured 

interview with senior representatives (in practically all cases, the Chief Executive 

Officer [CEO]) of 36 knowledge-intensive firms, located in South East 

Queensland.  The data collection was carried out from March 2004 to February 

2005.  The definitions of the sector and of their stages of development were 

consistent with those definitions provided in Section 1.5.2 of this work. 

This section does not purport to be a formal survey but rather a summary of 

opinion of a number of key informants, drawn from tenant knowledge-intensive 

firms located in South East Queensland.  The framework for this data collection 

was as follows: 
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Figure 4.1 
Process – Data Collection from South East Queensland Knowledge-Intensive Firms 
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The securing of this data was achieved by the following method: 

Based on an advanced literature review, case study observations and other 

investigations, a draft pro forma questionnaire was prepared. As well as 

identifying basic size and structure, the draft questionnaire addressed a number of 

the issues emerging from the literature review and case studies – firm motivation, 

clustering, location preferences, IT use and staff and social capital issues. 

In December 2003, a workshop was held in Brisbane involving seven senior 

professionals with property and other experience with knowledge-intensive firms.  

Members of the group included property developers, managers and analysts and 

all had detailed involvement with the property interface with knowledge-

intensive firms in South East Queensland in recent years.  A population of 

approximately 120 firms, provided by the workshop group and others in the 

public and private sectors, was assembled (see Appendix 4.1) over the following 

weeks.  Through consultation with the Managing Director and Chief Researcher 

of Brisbane market research company, Enhance Consulting, the structure of 

questions and overall format were further refined and considered by those experts 

as sound and suitable for the purpose.  The data collection document (see 

Appendix 4.2) was finalised.  It was divided into five sections: 

Section 1:  ‘About You…’  (To establish basic information about the individual 

firm – structure, stage of development, location, number of employees, growth 

and decision-making processes) 

Section 2:  ‘Your Corporate Philosophy, Approach and Staff’  (To establish 

how the firm organises itself, what drives it and the role of human resources 

within the company) 

Section 3:  ‘Physical Space and Requirements’  (To relate the firm to its 

physical surroundings and built environment and attempts to prioritise those 

needs) 

Section 4:  ‘Strategic Issues’  (To establish the overall approach / attitude taken 

by the firm in its use of real property resources) 

Section 5:  ‘Additional Information’ (To allow the informant to make any 

additional comments / emphasis that they wished, relevant to the topic) 



 

 

96 

 

The key questions, which are contained in Sections 2, 3 and 4, reflect the issues 

emerging as important in the economic and business environment, physical 

environment, ICT and social capital components of the literature review.  The 

study was supported and regularly monitored by the Research Committee of the 

PCA, Queensland. 

Firms to be interviewed were chosen at random from the pool collected (see 

Appendix 4.3).  Practically all were willing to participate, with interviews taking 

about 40 minutes and held at the interviewees’ premises.  On the few occasions 

when firms were unable to participate, an additional firm was selected, again at 

random from the pool.  Questionnaire forms were completed for all interviews 

and have been securely filed.  These records will be securely destroyed at an 

appropriate time after this research work is completed and accepted.  

Participating firms were advised of the purpose of the research, the voluntary 

nature of participation, and data confidentiality.   The raw data of completed 

responses was collated (see Appendix 4.4). 

Originally, data collection from 30 key informants was proposed.  However, 

because of the random selection of firms from the population, the firms 

interviewed did not provide an even spread across the three development stages.  

Only four in the group identified as ‘established firms’ were selected.  This was 

not a large enough group to provide sound analysis.  To remedy this, the sample 

was extended to 36 firms with the additional six being selected at random but 

from that sub-group of the population categorised as established firms.  Given 

that this exercise was intended as data collection and not a survey, such a 

variation is considered legitimate and does not compromise outcomes. 

4.1.3 Outcomes 

The following is a summary of the outcomes that were considered particularly 

relevant to commercial property. 

(i) Details of Firms  

Of the 36 firms interviewed, 16 were defined as  start-up / early development, 10 

established, and 10 mature.  The large majority (60%) were private companies 

with six (16%) listed or unlisted public companies.  The balance was a mix of 

various partnerships, sole traders and wholly owned subsidiaries.  Twenty-five 

(about 70%) had been in business for five years or less. All of the start-up 

companies had been in existence for a maximum of five years. 
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Fifty percent of the mature companies were more than seven years old, with 30% 

of them older than 10 years.  Overall, time in business only seemed to provide a 

fairly general guide to stage of development which appeared to be more of a 

function of available funding, maturity of product and management attitude and 

acumen.  Most had not been in their current location for an extended period – 

83% for three years or less.  It may be relevant, however, that even in the case of 

the more mature companies, 60% had been in their current location for three 

years or less. 

Across the board, the total accommodation cost, as a percentage of total costs, 

was modest - between 4% and 6%.  As a ranking of cost, accommodation 

weighed heaviest on start-up companies with about 70% ranking accommodation 

costs as either their second or third-highest business cost.  This compares with 

only 20% of established businesses and 50% of mature businesses.  A large 

majority (about 72%) of all businesses studied only had one location.   

Full-time equivalent staff ranged from two, in the case of two start-ups, through 

to almost 100 in the case of several of the mature companies.   Whilst there was a 

trend of increasing numbers of full-time equivalent staff (FTEs) as a firm 

developed, this relationship was not as strong as might have been anticipated. 

Over 80% of start-up / early development firms had eight employees or less but 

30% of both the established companies and the mature companies had 10 or 

fewer FTEs.  Clearly, there were other influences on the physical size of the 

company than just its stage of development.  

Almost 90% of firms advised that they had a written business plan and most 

adhered to that.  Notably, however, only 25% of firms advised that property, asset 

and accommodation were significantly considered within those plans.  This was 

true for all development stages.  An interesting trend also emerged as regards the 

use of space and density standards within these firms.  It might have been 

reasonable to expect that, because cash flow was critical in the early stages of a 

company’s development, there would be very close control on the use of space.  

The reverse was in fact the case.  Only one of the 36 firms interviewed applied 

any office density or space standards to their operations at all.   

The level of autonomy and independence across all three development stages was 

investigated.  Except for three start-up / early development companies that did 

not respond to this question, all of the others advised that they had either high or 

very high levels of autonomy in decision making.  Over 90% of companies across 

the three stages of development indicated that the CEO or Managing Director had 

the final, or at least very significant, influence on the locational preferences and 
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asset use of the company.  Informants were asked to rate, on a scale of 1 to 10, 

the importance of the personal opinions, tastes and preferences of the owner and / 

or CEO on final decisions regarding property and property assets.  For start-ups, 

over 80% said that level of influence was 7 or above; in the case of established 

that was 100%;  and in mature companies 90%. 

(ii) Corporate Philosophy / Approach and Staff 

Across all development stages, responses here reflected the individualistic and 

independent nature of many of the firms and their management.  To them, the 

ability to exhibit differentiation from the rest of the market and to achieve 

breakthrough on product development and commercialisation were vital 

characteristics to be protected and fostered. 

In considering overall strategic drivers that underpinned decision making in the 

enterprise,  firms generally rated the companies’ successes in product 

development and breakthrough as important (21% in the case of start-ups; 12% in 

the case of established; and 26% in the case of mature).  Further, companies 

appeared generally committed to staff, but certainly within limits.  When the two 

staff-related indicators (‘wealth creation for staff’ and ‘development of our 

people and teams’) were summed, this represented about 27% of the driving force 

behind the actions and decisions for start-up/early stage firms; almost 30% in the 

case of established companies; and 27.5% in the case of mature companies.  In 

each case, this recognition of the importance of staff was second only to the 

driver of wealth creation for the owners. This reflects the more general comments 

of many of the informants who used terms such as ‘the people are our business’ 

or ‘we only succeed if we can attract and retain the best people’. 

(iii) Accommodation Preferences and Management 

This section sought information on the relative importance of certain criteria in 

assessing the effectiveness and efficiency of accommodation for the various 

businesses.  These are shown in Table 4.1: 
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Table 4.1 
Data from Key Informants 

Criteria in Assessing Overall Efficiency and Effectiveness of 
Accommodation by Development Stage 

 
Criteria    Start-up/early 

stage 
Relative 
importance 
(out of 100) 

Established 
% of group 
Relative 
importance 
(out of 100) 

Mature 
% of group 
Relative 
importance (out 
of 100) 

Total accommodation cost 30 26 24 
Occupied space and features 21.5 21 25 
Location (proximity) 17.5 18 25 
Building (image) 13 19 15 
Office Support services 12 11 8 
Stall and social support 6 5 3 
Total 100 100 100 

 
The sensitivity of total accommodation cost was slightly higher for start-up 

companies but even then this only attracted a 30% weighting.  The second most 

important criteria, however, was the nature and quality of the working space and 

the features that it offered, these representing between 21 and 25 of total 

consideration.  Additional to the specific responses to these questions, many 

respondents emphasised the provision of quality, reliable, cost-effective ICT 

access as a prerequisite requirement for any office accommodation that they 

would consider.  Significantly, however, firms in all three development 

categories rated staff and social support systems very low in their list of criteria – 

6% for start-up companies, 5% for established companies, and 3% for mature 

companies.  On the face of it, this seems to contradict the firms’ previous 

affirmation of the importance of staff in securing the welfare of the business.  It 

would appear, therefore, that the support for staff does not necessarily equate to 

wide consideration of additional services within the built environment. 

When asked to consider their current accommodation against the criteria 

identified above, the response was generally favourable.  There were aberrations 

with often one or two firms in each of the groups very critical and unhappy with 

the level of facilities provided.  However, anecdotally it might be noted that, in a 

sample of 36 firms of any type, selected at random, there would be a small 

proportion encountering immediate and specific accommodation difficulties.  

More relevant, however was the fact that through all three development stages 

most firms found their current accommodation acceptable through most criteria. 

In overall assessment, all informants in both the start-up/early development and 

established stage companies provided and average response of 7.8 out of 10, with 
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a range of six to nine. Established companies provided an average response of 7.4 

across a range of six to eight. 

Despite the fact that most of the informants were reasonably happy with their 

current accommodation, 55% said they were unsure as to whether they would 

take up their subsisting lease options when they became available, with an 

additional 11% saying they would definitely not take up any option or new lease 

in the same accommodation.  The key issue here appeared to be the need for 

flexibility.  Further, most of these firms advised that these opinions were not 

particularly based on the characteristics of the current accommodation.  All the 

firms interviewed could reasonably predict their likely future growth over the 

next year to 18 months.  However, almost none could provide any certain 

predictions extending past those time frames.  For most, the anticipated growth 

was linked directly to further tranches of debt or equity funding and, normally 

linked to that, the market success or otherwise of a particular product or piece of 

intellectual property.  A number described how, in their particular sector, 

business was effectively a ‘race to be first’, with particular breakthrough product. 

With that uncertainty came the critical need for flexibility in lease terms and 

options.  A number advised that they were willing to pay (and in some cases were 

already paying) for that level of flexibility.  They also noted that this need was 

not simply based on over-commitment if business contracted but rather that, if 

successful, the business had the potential to grow exponentially.  In that case, 

long-term commitments to existing space may well, in fact, frustrate the future 

prospects for the business.  The corollary appeared to be also true with a number 

of respondents advising that they had been unable to take advantage of more 

attractive lease proposals because of their inability to commit for more than a 

minimum lease period. 

As regards involvement and linkages with property managers, feedback showed a 

distinct lack of connection, communication or understanding.  Some 72% of all 

informants said that they had effectively no involvement with any property 

manager whatsoever and only 25% thought the relationship was ‘about right’. 

(iv) Staff Issues and Priorities 

Given the perceived importance of the human and social capital within such 

firms, informants were then asked a series of questions regarding their 

observations as to the main motivating factors and priorities for their staff. 

The more significant findings are summarised in Table 4.2.  Whilst not intended 

to establish statistical evidence, they do highlight emerging trends that may 
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warrant further investigation.  It needs to be also noted that these responses 

represent the observations of the owners of the firms and employers, rather than 

the employees themselves.  This is considered justified, given that it is the 

owners/employers who will be undertaking subsequent property and 

accommodation decisions. 

Table 4.2 
Perceived Motivation Priorities for Staff 

Knowledge-Intensive Firms 
 

Factor Start-Up/Early 
Establishment 

Established Mature 

 Average Standard 
Deviation

Average Standard 
Deviation

Average Standard 
Deviation

Base Pay 6 1.4 7.5 1.5 7.0 1.7 
Challenging work 7.5 2.1 9.0 .8 8 1.1 
Workplace 
environment//culture 

7.5 2.3 7.5 1.0 8 1.3 

Stability 4 2.2 4 1.4 4 1.7 
Location 6.5 1.2 4 1.7 5 1.7 
Amenities 5.5 1.8 4 1.3 6 1.0 
Image of company 6.5 2.6 8 1.3 8 2.0 
 

 
(Note:  Averages are of perceptions by firm CEOs of the relative importance of 
the various factors motivating staff through the various stages of firm 
development.  Ratings are out of 10, 1 being of no importance, 10 being of 
critical importance.) 

In summary, the informants believe that, whilst base pay is clearly important in 

motivating staff, other factors were arguably more important.  These included 

professionally challenging work, conducive work place environment and culture 

and the image of the firm overall.  Significant for this research, the quality of the 

workplace and the office culture were seen as highly important across all stages 

of development.  The actual location of the office and the staff and social 

amenities available there, whilst important, did not seem to be as significant as 

other factors identified above. 

(v) Provision of Additional Services 

Given that these firms are typically rapidly evolving, it might be considered that 

there would be opportunities to supply them with a range of other services and 

facilities whilst they are housed in particular accommodation.  The informants 

were therefore asked to comment on the interest that they would have in the using 

or hiring, at market rates, of a range of facilities and services externally supplied.  

A summary of these findings is shown in Table 4.3. 
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Table 4.3 
Interest by knowledge-intensive firms in purchasing additional services for their 

businesses 
 

Facilities / 
Services 
Proposed 

Start-
up / 
early 
stage  
average 
(out of 
10*) 

Start-up 
/ early 
stage 
standard 
deviation 

Established 
average 
(out of 10*) 

Established 
standard 
deviation 

Mature 
average 
(out of 
10*) 

Mature 
standard 
deviation 

Overall 
(all 
firms) 
average 
(out of 
10*) 

Conference 
/ large 
meeting 
facilities 

 
7.6 

 
1.7 

 
7.4 

 
1.6 

 
4.7 

 
3.2 

 
6.7 

Office 
support 
facilities 

 
5.3 

 
2.1 

 
3.6 

 
3.1 

 
2.1 

 
1.0 

 
3.9 

Common 
server / IT 

 
6.7 

 
2.7 

 
3.6 

 
2.0 

 
2.0 

 
1.1 

 
4.5 

 
Hire of 
office 
equipment 
and 
facilities 

 
3.5 

 
2.0 

 
2.5 

 
1.0 

 
2.9 

 
1.6 

 
3 

Coffee 
shops / 
restaurants 
– social 

 
5.4 

 
2.0 

 
6.9 

 
0.9 

 
5.4 

 
1.4 

 
5.8 

Additional 
car parking 

 
4.5 

 
2.9 

 
4.9 

 
2.3 

 
4.7 

 
3.0 

 
4.7 

 
Child 
minding 

 
2.3 

 
1.5 

 
2.5 

 
1.5 

 
3 

 
1.9 

 
2.6 

 
Signage / 
profile 

 
3.7 

 
2.5 

 
5.0 

 
2.0 

 
3.7 

 
2.2 

 
4.1 

 
  

[Note: 1 is the lowest rating / ‘not important’.  10 is the highest rating / ‘very important’.] 

A number of observations emerge from this table.  First, with one or two 

exceptions, the overall interest in firms accessing and using such facilities and 

services externally appears quite low overall and largely confined to expensive 

facilities or equipment in start-up stages.  Standard deviations in many of the 

cases are quite large, indicating a scattered response, varying considerably from 

one firm to another.  Another important observation was that, even though the 

informants had earlier reinforced the importance of their staff to their business, 

there did not appear to be any significant interest or high priority in providing 

staff-related services such as additional car parks or child minding facilities. 
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(vi) Strategic Role of Property 

Informants were then asked to consider how the accommodation they occupied 

integrated into their particular business.  On a scale of one to ten, each of the 

informants was asked to what extent the following statements were true for their 

firms:  

(a) if property and rent were seen really as an overhead and recurrent cost 

that needed to be minimised 

(b) if, whilst cost was important, the accommodation provided a creative 

environment for the full potential of work teams;  and 

(c) whilst cost was obviously important, the property and accommodation 

contributed significantly to both the provision of the creative space and 

the provision of the image and ‘face’ of the business to the outside world 

– thus imparting the ethos, culture and overall approach of the 

organisation. 

As regards the first observation, respondents exhibited a strong belief that 

accommodation and the built environment were considerably more important 

than a passive backdrop for business or to be seen merely as an overhead cost.  

This observation was true through all development stages, though strongest in the 

established and mature phases.  When asked to consider whether property should 

just be seen as an overhead, the average response was only 5.9 (1.9 standard 

deviation).  In detail, the responses across the various development stages on this 

proposition were as per Table 4.4: 

Table 4.4 
Firm responses – accommodation cost seen as an overhead 

 
Development Stage Average Response 

(out of 10) 
Standard Deviation 

Start-up 6.5 1.6 

Established 5.2 1.5 

Mature 4.3 2.3 

All Groups 5.9 1.9 

 

Progressively, the relative importance of this proposition diminished as the firm 

developed, probably reflecting the improved cash flow position of those more 

developed enterprises.  Specific responses were scattered, particularly in the 

mature stage, reflecting the individual characteristics and operating parameters of 
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each firm.  Overall, however, the results would again indicate that firms are not 

simply or singularly driven by direct input cost considerations in assessing the 

overall value of the accommodation they occupy. 

By comparison, on the same scale, when asked to consider whether 

accommodation in the built environment was proactively used to create a suitable 

work environment for the generation of knowledge, the average response across 

all groups was a much stronger 7.8  (1.4 standard deviation).  Details of these 

responses across the development stages are shown in Table 4.5. 

Table 4.5 
Firm responses – accommodation seen as important in providing suitable 

environment for the firm’s knowledge-development activities 

Development Stage Average Response 
(out of 10) 

Standard Deviation 

Start-up 7.5 1.8 

Established 8.4 0.8 

Mature 7.8 1.2 

All Groups 7.8 1.4 

 
These are important results, not only because of high average responses but the 

relatively tight clustering of those responses, particularly in the ‘established firm’ 

phase.  These informants clearly consider that the ability of the physical 

environment to create a conducive work environment is a significant issue. 

Finally, there was an average response of 5.7 (standard deviation 2.0) to the 

proposition that accommodation and property were important to the image, 

culture and ethos that the firm presented to the outside world.  A breakdown of 

these results is shown in Table 4.6. 

Table 4.6 
Firm responses – importance of commercial property  

as providing image for the company to external environment 
 

Development Stage Average Response 
(out of 10) 

Standard Deviation 

Start-up 5.3 2.2 

Established 5.7 1.5 

Mature 6.3 2.2 

All Groups 5.7 2.0 
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Though more modest, the responses indicated that there was general support for 

this proposition.  To some extent, the issue of external perceptions appeared to 

become more important as firms became more stable and mature.   For no group, 

however, was the level of positive responses or the concentration of those 

responses as pronounced as the priority for the provision of a suitable, ‘creative’ 

environment for the firm’s actual operations. 

The informants were then asked about their opinions of a Central Business 

District (CBD) location.  Across all development stages, a strong, negative 

reaction to CBD locations emerged.  Seventy-eight percent of all respondents 

advised that they considered a CBD location to actually have a negative effect on 

their business.  Only 5% thought it was a benefit, with the balance undecided.  

This is one of the strongest observations to emerge in this entire project.  Most of 

those who currently occupied space within a CBD attributed their location 

decision to an opportunistic lease proposal or special incentive (such as existing 

suitable fitout) that related to that particular deal, rather than an overt decision to 

locate there. 

4.1.4 Use of Data and Integration into Overall Research Project 

All of this makes valuable contributions to the evolution of the entire project 

towards its final conclusions and outcomes.  This data collection, for example, 

provides current and immediate data from firms in the principal study area of 

South East Queensland.  The nature of the exercise, however, was such as to only 

seek to identify trends and significant issues and priorities.  Some of those 

outcomes were relatively freestanding and cannot realistically be further 

developed under the scope and parameters of this research project.  The majority, 

however, are incorporated as the platform for further research stages. 

As proposed earlier, these outcomes will be integrated with key information 

emanating from both the literature review and observations from the living 

laboratory case studies.  Even within the limitations of the data collection process 

here, a number of property-related issues emerged which appear integral to the 

success of these firms through their various stages of development. 

As might have been predicted from the literature review, the issues were drawn 

from a cross-section of economic, business, organisational, built environment and 

social study areas.  This component of the research would indicate, however, that 

the role of commercial property appears significant to success of overall 

knowledge-intensive business outcomes.  Further, whilst the demands on 

commercial property have demonstrably changed and arguably become more 



 

 

106 

 

important in the operations and success of certain firms, this area appears to be 

under-represented in both research investigation and in the development of 

business plans and strategies. 

4.2 Living Laboratories – Current Property Response 

4.2.1 Introduction 
As proposed in Sections 3.2.3 and 3.3, living laboratory case studies have been 

included in the first research stage of this work with a view to bringing 

additional, current and geographically relevant information and analysis to the 

project. Four investigations were undertaken:  i.lab Incubator, Brisbane, the 

Brisbane Technology Park, Eight Mile Plains, Brisbane, Thebarton Research 

Park, Adelaide, and the Plumridge House facility, Fortitude Valley, Brisbane 

Each of these includes particular characteristics and aspects considered important 

to the research work as a whole.  The specific reasons for their inclusion are 

outlined at the commencement of each sub-section.  As part of this introduction 

also, a brief summary provides additional definition and historical and operational 

context for these types of developments and facilities. 

 (i) Incubators 

One of the new physical forms of commercial property that supports early-stage, 

knowledge-intensive firms has been business incubation facilities. Whilst their 

current numbers in Australia are relatively small (probably only 30 or 40 in 

Australia including eight in Queensland), they do represent a new, important and 

growing physical interface between commercial property and new-generation, 

knowledge-intensive firms.  Baker et al. (2000) saw a business incubator as a 

facility designed to assist new businesses with early, critical assistance and 

thereafter to provide guidance and support to become established and profitable.  

Typically, they achieve this through providing accommodation, business 

development advice, mentoring and networks.   

Baker et al. noted that such facilities were much more than the traditional 

‘serviced offices’ facilities which typically provide small-scale, often short-term, 

office accommodation and certain administrative and front-of-house support to 

tenant firms.  Incubators are a collective of independent (normally small, start-up) 

firms co-locating in a specific location, for a set period of time and often under 

fairly flexible tenancy arrangements.  In that physical environment, the firms 

normally receive quite intensive, targeted support to assist them with the business 

issues that typically face these early stage firms.  These include business 

management, planning and mentoring, networking, and profile and linkages to 
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financiers and markets.  The joint use of facilities is also provided as part of the 

accommodation package. 

These components clearly prescribed that such incubators have location and 

occupy physical space – that is, a direct physical relationship exists under an 

incubator model between the companies and the property and services provided.  

Whilst business services can be (and are) provided by other than provision of 

physical space, most significant research work ((De Vol 1999), Baker et al. 2000, 

Tornatzky (2003)  and European Commission Report 2002) emphasised the value 

of close physical proximity of firms within a physical incubator environment.  

Not only did this make the provision of services easier and more effective, but 

allowed for the lateral support and interlinking of incubator firms.  This enhanced 

each firm’s identity and allowed the securing of opportunities and management of 

issues for firms within the short timeframes often demanded.  The above research 

also generally recognised the importance of ambience and of developing up an 

entrepreneurial culture and ‘buzz’ around the facility itself.  Location, 

surrounding development, image presented by the building, internal layout, style 

and features were all important physical property characteristics.  These now 

contributed in a very significant way to the operations of the individual business, 

the interaction between incubatees and the incubator as a whole. (Hansen et al. 

2000) and Morrison et al. (1998)  considered that the development of knowledge-

intensive sectors, innovation and incubation were often linked with research 

universities.  The development in Silicon Valley, around the University of 

California, Berkley and its spinout companies, and the work of George 

Kozmetsky and others establishing a technology hub through the University of 

Texas at Austin and the Austin Incubator were prime examples of this 

interrelationship.  The whole concept of incubation also can be seen as a 

manifestation of Porter’s work (1998) on business clustering to establish 

competitive advantage.  Incubation facilities in a region can create both a pipeline 

for start-up firms to develop and establish themselves in the market but also, 

through theming and specialisation, can ensure that the incubator companies will 

form early alliances with other incubatees, other firms in the region and with debt 

and equity partners as they grow.   

Rice et al. (1998) noted the level of growth that this type of facility had 

experienced since first introduced in the mid 1980s.  As at 1998, they estimated 

that there were about 500 in operation across the US.  A 2002 European 

Commission Report estimated that there were about 3,000 such facilities world-

wide.  The classification of incubators was normally linked to either their 
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affiliations (i.e. ownership and R&D links) or areas of specialisation.  Tornatzky 

et al. (2003) noted that, on their study of 79 incubator facilities randomly selected 

across the US, 47% had direct links with a university; about 25% with 

government or some other public entity; and the remaining 28% being some 

corporate or partnership arrangement.  As regards type or specialty, they reported 

that almost 50% directly focused on IT and electronics; 24% on biotechnology 

and biomedical applications; and another 28% on a mixed client base.  A large 

majority (about 82%) accommodated companies that had product-oriented 

business strategies, such as software, devices or pharmaceuticals.  The 

development and management of intellectual property, sound business plan and 

structures, and access to venture capital therefore became critical issues.  

Importantly, too, the above statistics indicate that only 18% of incubatee 

companies in the US were purely developing services for sale.  In other words, 

the incubator of knowledge-intensive firms was largely related to product 

breakthrough, though of course that ‘product’ may be as weightless as a software 

program. 

Whilst the development of many incubators appears, from the above statistics, to 

be driven from government or not-for-profit sectors, this may well be seen simply 

as reflecting the developmental stage of these market sectors. Johnsrud et al. 

(2002) noted that governments and universities have, in most countries, taken the 

leading role in being catalysts and facilitators to the success of contemporary 

business. According to them, these public institutions and governments see 

business incubators as a key means to strengthen local economies because they 

help more businesses survive the early years.  They believed, however, that it was 

incorrect to see them simply as products of the public sector.  Their tenants were 

almost invariably freestanding private firms and the facilities that house them and 

the firms that provide the services were normally owned and managed by the 

private sector.  If this is indeed the case, the provision of incubator facilities 

could open additional opportunities to commercial property owners and 

managers. 

Baker et al. noted that, depending on the particular incubator, a range of services 

could be offered to tenants.  These may include front-of-house facilities, planning 

and business strategies, mentoring programs, information sessions, use of 

common facilities (ranging from office equipment through to, as appropriate, 

sophisticated laboratory and testing equipment), networking opportunities and 

links with financiers, government grant agencies and the provision of 

management, leadership, mentoring, marketing and promotion and technical 
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advice.  Many of these activities may provide commercial opportunities for 

private sector providers.  Rice et al. (1998) identified three basic principles for 

successful business incubation as: 

(i) ensuring that the focus and resources were maintained on developing 

companies that were moving forward through the process; 

(ii) managing the incubator as a business in its own right – minimising 

overheads, ensuring correct allocation of costs and, importantly for the 

public-private model, developing an operation that would be self-

sustaining over time;  and 

(iii) developing practical and accessible services and programs that were 

specifically targeted at the incubator companies at their particular stage 

of development. 

They went on to discuss the importance of choosing a building (either leased or 

owned) that would, in the first instance, provide a suitable physical environment 

for business incubation but secondly, through subleases and the sale of other 

services, would be able to generate sufficient revenue to secure long-term 

sustainability. 

The whole risk profile for any incubator was also affected by the short-term 

occupancies involved, and the lack of corporate and financial history of the 

incubatees.   For all of this, however, incubation facilities do offer a point of 

difference to suitable properties whereby tenants were provided with a level of 

flexibility not readily available elsewhere in the property market.  Further, for the 

facility as an investment opportunity, risk profile may be improved by sourcing 

rental income from a larger number of firms (incubatees) and delivering a range 

of user-pays, for-profit services beyond the normal rental of space for a period of 

time.  The three most recent significant studies into business incubation facilities 

(Tornatzky et al. 2003, Johnsrud et al. 2003  and the European Commission 

Report  2002) all confirm the growing importance of this type of environment as 

integral to the demands of contemporary, early-stage, knowledge-intensive 

companies.   

Tornatzky et al., after a detailed survey of incubators in the US, identified that the 

best of them there had a strong working relationship with a research-intensive 

university or other institution and were located in an area that already had a high 

concentration of technology based companies and associated business support 

firms and financiers.  Finally, Johnsrud et al. recognised that incubation was a 

mixture of science, art and management – bringing together the evolving new 
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technologies with contemporary business planning and practices.  These were 

established within a built environment that was suitably located and provided the 

physical ambience, layout and tenure arrangements that were most conducive as a 

platform for business for these types of firms. 

(ii) Technology and Research Parks and Precincts 

Incubation facilities represent one contemporary example where commercial real 

property assets and business services could create a new form of physical 

environment to accommodate early stage, knowledge-intensive firms.  A second 

type of facility, technology and science parks (also known by the generic term 

‘technopoles’) was worthy of identification and analysis here.  Again in this case, 

because of the contemporary nature and vernacular use of many of these terms, 

there was difficulty in providing agreed definitions.  Different literature provided 

sometimes conflicting terminology. 

The concepts are easily but erroneously confused with business park 

developments that have emerged over recent years in the environs of many 

western cities.  Many business parks provide infrastructure important to 

knowledge-intensive firms – such as quality high-speed communication, business 

support services including conference facilities, entertainment areas and non-

CBD locations.  However, they were generally not targeted at knowledge-

intensive sectors per se.  They typically provided a lower density and often more 

conducive business environments, to a range of mature, freestanding firms.  Such 

firms would have no relationship or commonality with other firms that either own 

or lease accommodation on that park.  Baker et al. noted that, whilst technology 

and science parks (and indeed incubators) were physical, real property, they were 

also what they call ‘smart infrastructure’.  That is to say that such facilities 

provided a physical setting for the bringing together of talent and 

entrepreneurship, technology, and linkages to capital and markets. 

Overall, such facilities should have the ability to leverage business and scientific 

knowledge and disciplines with the wider business community.  Link (2003) 

differentiated technology or science parks from normal business park 

developments on the grounds that the former would have three essential 

components.  Firstly, they are a real estate development i.e. normally a two-

dimensional subdivision of land, often of considerable size.  Secondly, they 

involve an organisational program of activities for technology transfer and 

interaction with and between firms.  Finally, they normally establish a partnership 

between academic institutions, government and the private sector.  Link noted, 

however, that the terms continue to evolve over time and a range of such parks in 
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various forms now exists (approximately 120 in all), some with limited or no 

university affiliation at all. 

Baker et al. provided clear, Australian-based definitions for both technology 

parks and science parks.  They saw a technology park as a closely managed 

operation set up to leverage regional science and technology resources to enhance 

the success rate of occupant firms and, in a wider context, the economic base of 

the region. They identified that a science and research park represented a higher 

level of knowledge-based facility than a technology park, and was characterised 

by the concentration of highly skilled workers and a large amount of research and 

development work, often associated with a university or other research 

organisation.  Often, the science park would accommodate spin-out companies, 

free-standing institutes and joint ventures coming from that university whilst 

allowing the links to be maintained with the research infrastructure on the 

campus. Finally, and again by way of demarcation, Baker et al. noted that a 

business park simply represented a physical area set aside for businesses to co-

locate.  Sometimes, these parks may be themed and would often promote a 

certain style, architecture, features and density levels.  However, the park was 

managed as a solely real estate venture with the companies freestanding and with 

no investment by park management to assist tenants to grow their enterprises.   

Link (2003) recognised the importance of industry connections for both research 

and technology parks.  The objective here was for both the host university and the 

park occupants to benefit from the university’s knowledge base, research 

activities and facilities and from technology transfer.  He noted the important role 

that universities have in establishing some of the most successful parks in the US.  

They included Stanford in 1951, Cornell in 1952 and the North Carolina 

Research Triangle through the 1980s and 1990s.  Further, he tracked the timing 

of their establishment across the US, noting the concentration of commencements 

through the ICT boom of the 1980s (see Figure 4.2.) 
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Figure 4.2 
Establishment of Research Parks by Year of Establishment 

Source:  Link, A. (2003, p.79) 
 

He identified that over 40% of all research parks in the US were owned and 

operated by universities with about half of those located on or adjacent to the 

university campus.  Over 50% were directly funded by public monies. 

Appold (2004) noted that, in a growing region, investment in facilities such as 

these may be attractive for the private sector.  Knowledge-intensive firms, people 

and intellectual property were extremely mobile and needed a reason and a ‘place 

to land’.  Whilst governments and universities had a clear role in the facilitation 

of that, increasingly the private sector could leverage off regional advantages 

with the provision of ‘point of difference’ property and infrastructure.  He noted 

that, given the nature and purpose of most technology and research parks, 

significant levels of public funding through federal or state governments or 

universities have traditionally been involved and that is likely to be the case into 

the future.  Increasingly, however, private sector development and property 

sectors have found opportunities in both investment in individual buildings on 

such parks and in their property and facilities management. 

Phillimore (1999), in his Australian-based study of such parks, recognised that 

the role of government and its capability to consistently and strategically manage 

such facilities, was critical to their overall success here.  However, if that could 

be secured, involvement by the private sector in such facilities could be 

attractive.  These observations are generally supported by components of the 

following living laboratory case studies. 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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The above sections provide a summary of current approaches to both incubator 

and technology and research park infrastructure both in Australia and 

internationally.  From this base, particular “living laboratory” case studies are 

now investigated. 

4.2.2 i.lab Incubator, Toowong, Brisbane 

(i) Brief Description 

i.lab is an incubator facility located at Toowong, Brisbane.  It occupies part of a 

floor of a privately owned, commercial building and has a nett lettable area of 

about 900m2. It accommodates approximately 66 employees of the various 

incubatee companies.  The facility was opened in September 2000 and was 

financially supported by the Queensland Government, under its Smart State 

strategy.  The overall objectives were to both support, in a tangible way, start-up, 

knowledge-intensive businesses, and also to provide a model and exemplification 

of how such new facilities could operate in Queensland. 

The incubator, which provided both a physical environment and business support, 

was loosely modelled on recognised successful incubators overseas, particularly 

the Austin Technology Incubator (ATI) in Houston.  Principal characteristics of 

the incubator are: 

(a) management at arm’s length from government;  

(b) a user pays, commercial basis with quite strict protocols as to 

entry requirements for participating companies, duration of 

occupancy and program participation; 

(c) strong linkages with the private sector were encouraged; 

(d) non-specific as to the type of knowledge-intensive companies 

(though, in practice, practically all contemporary firms, had 

components of IT as part of their final product); 

(e) located in Toowong, considered as a hub for knowledge-intensive 

firms in the region. 

(ii) Reasons for Selection of i.lab Incubator for this Research 

As with the other case studies in this research, this investigation attempts to trace 

the events that led to the development and operations of this facility, the 

outcomes and impacts to date, and, thereafter, to draw some broad principles on 

the operations of such a facility in this economic and business environment. 
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The i.lab Incubator was selected as a case study in this research work as it 

represents a soundly researched project which addresses the interface between 

start-up/early development, knowledge-intensive companies and their physical 

and business environment.  Further, the facility has been operating for almost five 

years which provides a reasonable period of time over which to gauge impact and 

success.  Wide access to necessary information was also available.  Finally, it had 

the advantage of being located within the South East Queensland study area.  

Whilst financially underwritten by the Queensland Government, the model was 

established and managed on a commercial basis and observations are therefore of 

direct relevance to other similar initiatives linking knowledge-intensive firms to 

their property environment. 

(iii) Information Sources 

The methodology for collection of information in this case study included: 

• regular visits (approximately 10) to the i.lab Incubator through the research 

period (July 2004 – March 2005); 

• participation at i.lab Board meetings (candidate was a Board Member of i.lab 

from September 2000 to August 2005); 

• review of all documentation pertaining to i.lab including government policy 

documents, business cases and business plans, operational documents and 

websites; 

• interview with Board member, Mr Andrew Craig, CEO, Australian Industry 

Group, Queensland and Deputy Chair of i.lab; 

• interview with Mr Peter Glasby, Program Manager, Department of State 

Development and Innovation, Queensland Government; 

• interview with Mr Stephen Copplin, first CEO of i.lab Incubator; 

• two interviews with Mr John Kenny, current CEO, i.lab Incubator; 

• interviews with five incubatee companies within the i.lab Incubator. 

(iv) Background / History 

In February 2002, the then Department of State Development released a major 

strategy document, ‘Innovation – Queensland’s Future’, which committed $20M 

over four years to help support and re-align business into high-end, knowledge-

intensive sectors. 

This strategy included a technology incubator program and, as part of that, an 

interim business and technology incubator was funded to provide an 
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exemplification of how such a facility could operate in Queensland.  The policy 

envisaged that such an incubator would be self-funding within five years.  The 

Department established links with the Austin Technology Incubator (ATI) which 

was owned and operated by the University of Texas through its entrepreneurship 

Institute, IC2.  This facility had gained international recognition since its 

establishment in 1989 and, by the year 2000, it had created over 2,000 jobs and in 

excess of US$900M in capital investment.  Many of the operational protocols at 

ATI were directly imported into the i.lab model, particularly as regards services 

provided, criteria for entry and linkage programs to industry and to the financial 

sector.  ATI representatives also visited Australia to supply consultancy advice.  

Both Glasby and Copplin noted, however, that the apparent similarities between 

Texas and Queensland were fairly superficial.  The ATI project enjoyed 

substantial access to venture capital, strong university-to-business links, the 

existence of successful flagship companies (such as Dell Computers) and 

immediate access to huge US markets.  Consequently, the two projects were, in 

reality, quite dissimilar. 

(v) Establishment and Operations 

Based on the overall objectives outlined above, key components of the 

establishment and operations of i.lab since its opening in September 2000 were as 

follows: 

• Location 

Leased accommodation was identified in Toowong, Brisbane about four 

kilometres west of the CBD.  The site was chosen because of its proximity to the 

CBD and to Queensland’s two largest universities, in a location already heavily 

populated with a range of knowledge-intensive (particularly IT) firms.  It had 

good accessibility, reasonable parking and strong social support and business 

networks available.  Overall, the area has distinct similarities to Chatswood- 

North Ryde in Sydney and parts of the St Kilda Road area in Melbourne.  The 

building chosen was a substantial three-level, semi-modern, commercial building 

at 80 Jephson Street (refer Figure 4.3).  It had recently been refurbished and 

offered sufficient space to accommodate the whole of the incubator on one level.  

Rents were established at $220 per square metre per annum gross which 

represented market rates at the time.  Fitout and subsequent IT systems upgrade 

cost $530,000.  A four year head lease with a three year option was negotiated. 
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Figure 4.3 
Data 3 Building – Jephson Street, Toowong  

(i.lab facility occupied most of first floor) 
Source:  Hefferan, M. October 2005 

 

The building had already secured a number of IT companies (and, in fact, was 

later named ‘Data 3 House’, reflecting the major tenant).   

• Government Support 

Total government support for the first four-year tranche of funding was 

approximately $3M (including fitout provision).  The Government considered 

this as seed funding to the initiative and that the knowledge developed would 

thereafter be able to be leveraged into other incubator projects in Brisbane or 

elsewhere in the state.  Consequently, normal return-on-investment on that 

underpinning investment was not sought.  As well as this financial support, the 

Government was willing to stand as the nominal lessee for the occupied space.  

Copplin noted that this was of clear value in addressing a typical issue that 

landlords have with incubator projects – i.e. their difficulty with accepting the 

level of security that is represented by a collection of relatively small, volatile, 

early stage companies.  

An important principle was that the government support was not to be overt.  The 

facility was to foster entrepreneurship and the support of new private companies. 

Consequently, it was decided that the i.lab presence in Toowong , complete with 

its signage and the presentation of its front-of-house and overall layout, should 

reflect a private rather than public sector undertaking.  Examples of the style and 

layout of the accommodation are shown in Figure 4.4. 
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Figure 4.4 
Examples of Interior Fitout – i.lab Incubator, Toowong 

Source:  Hefferan, M. October 2005 
 

• Governance 

In keeping with this approach, i.lab was established as a private, not-for-profit 

company (i.lab Incubator Pty Ltd) with a single share which was held by the 

Queensland Government.  A Board of Directors was established which combined 

experienced and respected public and private members, all of whom acted in an 

honorary capacity.   In a practical sense, this made little difference to the 

operations of the facility as the Board confined its activities principally to 

strategic direction, statutory obligations, audit and quarterly reporting to the 

shareholder.  The day-to-day operations of the facility were left to the CEO, 

supported by an Advisory Panel.  The choice of the CEO proved vital as a leader, 
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spokesman, mentor and coordinator of the entire project.  Fortunately, the first 

CEO particularly brought together substantial financial and business acumen and 

experience and proved critical in its establishment and early successes.  Equally 

important was the establishment of an Advisory Panel – made up of some of the 

leading figures in business and finance in Brisbane.  A unique feature of i.lab was 

its ability to secure both corporate support in assistance with fitout and services 

and the time and genuine support of that Advisory Panel.  Those members often 

took on a mentoring role and were encouraged to openly invest in incubatees’ 

firms.  This offer was taken up successfully in several cases. 

• Arrangements with Incubatees / Services Provided 

The flexibility to allow these firms to rapidly grow and contract as required was 

to be an important feature of this incubator facility.  Normal commercial lease 

arrangements were not considered suitable for this purpose.  Following legal 

advice, it was decided that the best contractual arrangement would be, in effect, 

an occupation licence to incubatees that would not only identify the areas that 

they were to occupy but also (unrelated to real property) the services to be 

provided.  Such a licence also provided, depending on the circumstances, for the 

occupied area to be expanded or contracted or, indeed (if the firm was 

experiencing difficulties), for the entire licence to be cancelled, effectively on 30 

days notice. 

To allow this to work effectively, several prerequisites were required.  Within the 

incubator facility, a maximum of 80% of the available lettable area was 

committed at any point in time, except for short-term arrangements.  This meant 

that as firms required more office space or workstations, there would be a 

reasonable expectation that it could be made available.  To allow such flexible 

arrangements and termination clauses in favour of the incubatee, other risk 

management techniques had to be put in place.  The most important of these was 

the rigorous assessment of potential firms before they were admitted to the 

facility.  The Advisory Panel had a major role here.  Applicants had to be 

incorporated and have, under their control, an innovative new product or service.  

A comprehensive business plan, including market strategies and financial 

projections, was also required and there were requirements for full disclosure.  

Kenny noted that, whilst some level of failure is almost inevitable with 

companies at this early stage, he believed that the level of success and small 

number of company failures and bad debts (only two in four years) confirm the 

value of this policy.  Once admitted, the period of occupancy would not extend 

past two years except in unusual circumstances agreed to by the Board. 
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The services provided (and which the incubatee companies were expected to 

accept and use) were furnished office space with uninterruptible power supply, 

servers and communication equipment, with backup and firewalls, private phone 

lines with voice mail (user pays), mail address with private mailbox, shared high-

speed internet access with microwave link, fax service (at cost), printer, copier, 

scanner services (at cost), use of conference rooms, interview and seminar rooms, 

audio-visual equipment, mentoring services, monthly information seminars, 

individual business development review, and access to the Advisory Panel and 

contacts to access finance, grant schemes and market opportunities. 

(vi) Outcomes to Date 

Against most of its key performance indicators, i.lab is seen by its stakeholder, 

the Queensland Government, as successful and funding was extended from 1 July 

2004 for an additional four years.  However, further funding was proposed to be 

scaled down over that period to ensure that the facility moves towards a self-

funding situation.  As at July 2004, occupancy stood at 83% with 16 companies 

in occupation and a further 30 companies being linked through the provision of 

other services.  To that time, 204 jobs had been created and about $3M in new 

capital raised.  As well as those quantifiable successes, the Queensland 

Government also believes that i.lab has succeeded in forming a component of its 

Smart State strategy, providing exemplification of the way in which an incubation 

facility can be established and be successfully operated.  Other facilities 

elsewhere in the State, based on the i.lab model, are now under active 

consideration.   

Satisfaction levels from incubatee firms are also high.  A survey of all incubatee 

firms at i.lab was carried out in May 2004 and assessed such matters as physical 

facilities, IT infrastructure, business development services, operations and 

management.  With the exception of IT infrastructure (where there had been some 

major problems that were later rectified), all of these satisfaction criteria rated 

between 3.8 and 5 on a 5-point scale.  The survey identified that the most highly 

prized services were the Advisory Panel and networking opportunities, flexibility 

in provision of spaces, and the atmosphere generated in such a physical 

environment and location. 

Importantly, however, this quality of service has come at considerable cost. Even 

though those costs have been carefully managed, there is a systemic problem in 

that there is a financial gap between the ability of those firms to pay and the level 

of service that is required to properly and fully support firms during that stage of 

their development.  The ATI addressed this issue by taking a small level of equity 
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in the individual firms.  This was not an acceptable option for the Queensland 

Government because of unnecessary exposure to political risk.  In any case, the 

potential long timeframes and later complications when securing other equity 

provide difficulty for such an option scheme and it was not included in the i.lab 

framework.   

(vii) Overall Observation / Learned Experiences 

The following key observations and learnings relevant to this research, from the 

investigation of the i.lab case study are as follows: 

• Financial Viability for Similar Private Sector Facilities 

I.lab, after four years of operation, still requires significant financial underpinning 

from its stakeholder, the Queensland Government.  This is not to suggest that it 

has not been successful from the Queensland Government’s point of view, given 

its motivations under its Smart State policies and industry development generally.  

I.lab now does have significant potential to on-sell its methodology as a 

consultancy service, both domestically and internationally, and may show 

financial return in these areas in forthcoming years.  The potential income from 

taking an equity position in incubatee firms in lieu of rental or costs of services 

provided has never been pursued and that would appear a fairly difficult and 

protracted path for either public or private owners of incubation facilities. 

A major cost item to i.lab is its rental exposure (currently about $240,000 p.a.) 

and, to reduce costs, other locations or lesser quality, perhaps improvised, space 

may be considered.  Given the agreed importance of location and ambience to an 

incubation facility, such a strategy would involve some risk and would need to be 

approached with caution.  Further investigation would appear in order to establish 

whether or not a larger facility with more incubatee companies would better 

amortise overhead and service provision costs.  Another opportunity may exist in 

on-selling at least some of the business development services as modules to firms 

not currently resident within the incubator. 

Whilst all of those are matters of conjecture, it can be stated that i.lab represents a 

quality of incubation facility that has been generally well run and cost controlled.  

For all of that, however, it has continued to require government financial support 

through its development to date and that is likely into the foreseeable future.  On 

this basis, it is hard to imagine that comparable developments of this quality, in 

accommodation and services provided, would attract substantial private sector 

investment unless major modifications were made to the existing model.  

However, on the grounds of overall economic development objectives, it is 
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reasonable to suspect that a number of federal, state or local government 

organisations or universities may be willing to meet that overall financial 

shortfall.  In such a scenario, under a public-private partnership arrangement, 

opportunities would appear to exist for the private sector not only in providing 

suitable (perhaps refurbished existing) accommodation but also to provide a 

range of additional business support services required. 

• Operational Matters 

An important component of the success of i.lab has been the strength of the 

operational guidelines.  These provided effective quality control on entry, 

flexibility in occupied area and in tenancy period and provided networks and 

linkages, all within a commercial structure which recognised the importance of a 

‘user-pays’ environment and of normal property parameters. 

• Linkages 

Whilst linkages with international and other such facilities were of value at an 

operational level, the general economic and institutional parameters and scale of 

each operation made it necessary to customise any such facilities to their local 

environment.  It is interesting to note that the ATI model was based  on and, 

indeed, fostered by the University of Texas at Austin and yet the i.lab facility had 

significant difficulty in attracting quality applications from spin-out firms for 

Queensland universities.  As noted above, quality control on those entering i.lab 

is rigorous and, with several notable exceptions, applications from spin-outs from 

those universities have, to date, not been to the required standard.  (The reasons 

for this are beyond the scope of this research.) 

4.2.3 Brisbane Technology Park 

(i) Brief Description / Parameters 

The Brisbane Technology Park (BTP) is on a 33.5 hectare area in the Brisbane 

suburb of Eight Mile Plains, approximately 12 kilometres south east of the CBD 

and adjacent to the Brisbane-Gold Coast freeway.  It was developed by the 

Queensland State Government, following the strategic purchase of the site in 

1986.  The State’s underlying motivation was industry development and 

investment attraction.  Based on overseas experiences, it believed that it could 

provide an appropriate environment for the private sector to build new facilities, 

either as owner-occupiers or investors.  Through this, the State Government could 

be a catalyst in attracting emerging technology based companies and the high-

value jobs associated with them.  Whilst the land was to be developed by the 
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State Government, building development was to be undertaken by the private 

sector. 

In all, 43 blocks were created, ranging in size from 3,500m2 through to 1.3 

hectares.  The estate included a focal point around two publicly funded facilities 

– the Queensland Manufacturing Institute (QMI) and a convention and office 

building known as the BTP Centre (formerly, the Clunies Ross Centre).  An 

overall site plan is shown as Figure 4.5. 

 
Figure 4.5 

Brisbane Technology Park, Eight Mile Plains, Brisbane 
Layout Plan 

Source:  Department of State Development, Brisbane, 2005 
 

 

For the most part, the built form produced has been low-to-medium density, free-

standing buildings, with considerable effort having been taken to protect and 

enhance the natural vegetation and environment (see Figure 4.6). 

 

 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Figure 4.6 

Brisbane Technology Park, Eight Mile Plains, Brisbane 
Examples of development density and buildings 

Source:  Hefferan, M. October 2005 
 

Overall development control has been provided through a specially designated 

‘Special Purpose Zoning’ under the provisions of the City of Brisbane Town 

Plan.  This instrument was developed jointly by the Brisbane City Council and 

the Queensland State Government and was highly prescriptive as regards both 

building envelopes and plot ratios (to manage the built environment and 
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aesthetics) and uses within the developed buildings.  Prescribed uses relate to 

research, development and design of products, services and processes, 

knowledge-based innovations and specialist support services.  Retailing, sales, 

warehousing and distribution were not permitted except as adjuncts to the above 

principal uses.  During its subsequent operation, the Brisbane Technology Park 

has progressed through several development phases.  However, under current 

development density criteria, it is close to completion with all but six of the 

original 43 blocks having been fully developed and some of those are now under 

development approval.  Two additional large lots in the public, central core also 

remain vacant but at least one of these is now proposed to site a new business 

accelerator building.  Forty-six companies are now located on the Park which has 

a total business population of 1,500 people.  Most of these companies are mature, 

some with 50 or more staff.  Freehold tenure is provided on sale but is 

conditional on the investor or owner-occupier first securing Council development 

and building approvals and providing evidence of a signed building contract.  

These conditions and processes effectively eliminate land banking by private 

owners or speculation in vacant land. The responsible department, the 

Department of State Development and Innovation, uses this and a number of 

other mechanisms to ensure that only knowledge-intensive firms and those 

involved in high levels of technology and research are allowed into the precinct.  

These controls will be elaborated upon below but have generally proved effective 

in maintaining the character and focus of the Park. 

Unlike comparable parks elsewhere in Australia and overseas, BTP has no direct 

linkages with any one of Brisbane’s major three universities.  That may well be 

the result of the physical separation but probably also reflects the fact that the 

Park clearly aims at attracting more advanced or mature firms rather than the 

early stage spin-outs often associated with university research outcomes.  Further, 

unlike other large-scale parks elsewhere in Australia, such as Mawson Lakes in 

Adelaide or Bentley in Perth, BTP does not have a flagship or ‘anchor tenant’ 

such as a research laboratory of a major corporation.  In those other parks, 

occupants such as a large telecommunications or pharmaceutical laboratory have 

helped provide identity, focus and their own direct university research links. 

BTP does not have one specific theme.  However, a series of clusters of like uses 

have emerged over recent years as the Park has approached full development.  

These general clusters are Biotechnology (including a planned biotechnology 

accelerator project), Pharmaceuticals and Medical Equipment, Microelectronics 

(including the Australian Microelectronics Centre), Information and 
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Communication Technology, and Environmental Engineering, Survey and 

Mapping. 

(ii) Reasons for Selection of Brisbane Technology Park in this Research  

BTP has been selected as a descriptive case study in this research work for the 

following reasons: 

• it represents a near complete development that has evolved over almost two 

decades through various stages and observations on impact and overall 

success can be made; 

• it predominantly involves linkages with more mature knowledge-intensive 

firms; 

• it presents a finally successful model, of integrated involvement of private 

sector development and facilities management firms and the public sector in 

providing an environment and platform for business conducive to established 

and mature knowledge-intensive firms;  and 

• wide access was available to the owners, managers and occupants of the Park, 

adding to the width and depth of the data that could be secured. 

(iii) Information Services 

The methodology of collection of information in this case study included: 

• Three visits / inspections of the Brisbane Technology Park in January 2005 

and February 2005; 

• literature and web-based search specific to BTP 

(www.brisbanetechnologypark.com.au; www.zernikeaustralia.com.au; 

www.graystone.com.au) 

• Interviews with executives / managers responsible for the development and 

operation of  BTP viz: 

o Mr Peter Glasby, Manager, Department of State Development and 

Innovation, Brisbane 

o Mr Maurice Harvey, Property Director, Department of State 

Development and Innovation, Brisbane 

o Ms Gill Laird-Portch, Facilities Manager, Brisbane Technology 

Park (employer – Zernike Australia) 

o Mr Peter Robie, Development Manager, Graystone Pty Ltd 

• Interviews with Park tenants: 

o Dr Rowan Gilmore CEO, Australian Institute for Commercialisation 
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o Mr Mark Smith, Manager, Australian Microelectronics Centre,  

o Mr Tim Shaw, Managing Director, Micreo 

o Mr Jeff Smith, Vice-President R&D, g2 Microsystems 

o Mr Ian Haynes, Virgil Systems Pty Ltd 

o Mr Robert Milland, Spiderbox Pty Ltd 

 

• The data collection was also enhanced by the principal researcher’s previous 

involvement as the Executive Director within the Queensland State 

Government responsible for this initiative from 2000 to 2004. 

(iv) Background and History 

The concept for BTP arose more than 20 years ago and much of the history of its 

early development is no longer available.  The summary below is based on 

separate interviews with Messrs P Glasby and M Harvey of the Queensland 

Department of State Development and Innovation who have access to the only 

reliable information on these matters and events.  A summary of these is as 

follows. 

In an attempt to stimulate new generation, knowledge-intensive firms in 

Queensland, the then Minister for Industrial Development, the Honourable Mike 

Ahern, established a research and technology park development strategy, hoping 

to model the emerging success of such facilities in the US.  An ambitious 

program was launched at that time, where it was envisaged that four government-

sponsored research and/or technology parks would be developed.  The 

responsible department at the time was the State Department of Industry 

Development (DID).  Until that time, the department’s principal role related to 

the development of estates for manufacturing industries and the provision of land 

and infrastructure for major development areas such as Gladstone.  It would 

appear that the real estate investment and management techniques used in these 

other sectors were transferred almost directly across to the management of these 

new parks.  That is to say, that they were seen almost exclusively in the context 

of sites for clean industries with little understanding of the need to provide a quite 

different platform for the fostering and developing of knowledge-intensive 

sectors, clusters or firms.  All of this seems to reinforce a range of studies 

reported in Phillimore (1999) that noted the lack of clarity of policy objectives 

and assessment criteria as an inherent problem in many public sector sponsored 

research and technology parks in Australia. 
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In the meantime, BTP was the only one of the four parks to move to 

development, with subdivision proceeding over three stages.  Throughout most of 

the 1990s, take-up was slow and disappointing. Glasby noted that, as well as the 

strategic issues outlined above, problems also existed in ineffective marketing, 

poor coordination and pedantic and frustrating development agreements on the 

Park during that time.  He observed that the commercial property and 

development market during most of the 1990s remained difficult and BTP 

presented the additional challenges of strict and limiting development and use 

parameters set down by government.  During those times, there was a limited 

pool of prospective tenants fitting the criteria in South East Queensland and 

attracting major tenants to Queensland from existing, established high-technology 

centres such as North Ryde in Sydney or St Kilda Road, Melbourne, was beyond 

the capabilities of those attempting to assemble backable projects.  Robie concurs 

with this assessment, but also cites the State Government’s earlier refusal to 

provide any exclusivity in the marketing or developing of any of the blocks as a 

major impediment.  In effect, individual developers were unwilling to put the 

necessary effort into the promotion and development planning of BTP sites, 

knowing that that site, and even that prospective tenant, could be lost to another 

developer.  He believed that a sound and reliable public-private partnership was 

critical to success. 

In the meantime, the Queensland Government developed two major public 

developments on the Miles Platting Road frontage to enhance the attractiveness 

of the Park and to give it more focus and theme.  These were, in 1991, the 

Queensland Manufacturing Institute (see Figure 4.7) and, in 1995, an auditorium  

and office complex, the BTP Centre, originally known as the Clunies Ross 

Centre, (see Figure 4.8). 

 
Figure 4.7 

Queensland Manufacturing Institute 
Source:  Hefferan, M. October 2005 
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Figure 4.8 

BTP Centre (previously Clunies Ross Centre) 
Source: Hefferan, M. October 2005 

 

The Clunies Ross facility was managed by a not-for-profit foundation.  However, 

after five years, it was unable, either financially or operationally, to continue in 

that role.  Overall, therefore, by 2000, park development rate had slowed and was 

attracting little private sector investment or tenant interest and, whilst QMI had 

encountered some limited success, the other major facility, the Clunies Ross 

Centre, was approaching a crisis situation. 

(v) Transition 

Significant changes to the strategic direction and operations of the BTP occurred 

in the period 1999 to 2000.  These addressed a number of the fundamental 

problems that had faced the Park over the previous decade and engaged private 

sector developers and facility managers in a much more structured, commercially 

realistic and effective way.   Glasby noted that the first stage here was to clarify 

the key objectives that the stakeholders required from the Park.  In summary, 

these objectives principally related to secure jobs growth through the support of 

high value-adding, knowledge-intensive firms.   

Another initial step was to address the issue of non-exclusivity of development 

management and marketing.  In 2002, the Department of State Development and 
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Innovation made a public call for Expressions of Interest for exclusive 

development management rights over 15 of the remaining vacant sites for a 

period of two years.  There was significant interest.  After public competition, 

Graystone Pty Ltd, who already had considerable experience in individual 

development projects on the Park, was appointed as development managers.  

Robie considers that this was a watershed in the whole development and greatly 

accelerated the take-up of land.  He noted that, under such an arrangement, the 

preferred developer could deal in confidence on a particular lot, knowing that it 

would not be lost to another developer at the last moment.  Important to the 

whole strategy, Graystone, and indeed other developers, now found it acceptable 

to work within the strict selection criteria laid down by the State Government 

since, as a trade-off, they enjoyed an acceptable level of exclusivity. Despite the 

additional restrictions on sale, a major financial advantage for the developer lay 

in the fact that they were not required, as in a normal development project, to 

carry the land, development and holding costs until the contract was settled and 

the construction phase began.  Robie saw this as critical. 

He also noted that, given the complexities of the initiative, the long time frames 

and evolution of the entire project were, in fact, almost inevitable.  Again, the 

State Government’s ability and willingness to maintain the set principles and 

carry the costs over a longer than anticipated period were essential.  Such 

additional time and cost demands could not have been carried alone by a private 

developer.  This risk and financial responsibility was carried by the government 

department as part of what they see as their long-term responsibility to secure 

suitable tenants for the park.  However, this additional cost to government and, 

therefore, to the entire production cost of the developed land, was reduced 

because of access to funds at government bond rates.  In effect, Robie noted this 

brought together the particular strengths of both organisations – the government 

in its ability to carry the development cost to achieve a particular specific end, 

and the private sector acumen to present and structure development agreements 

with a high level of certainty and within acceptable time frames. As a result of 

this, some 16 blocks were secured, developed and tenanted by suitable firms in 

three years.  This, according to Glasby, was almost the same take-up as had been 

achieved in the previous decade. 

In parallel with that, actions were taken to rejuvenate the two publicly sponsored 

cornerstone facilities on the Park.  QMI was largely restructured.  This involved 

significant cost reduction combined with substantial re-investment new 

technologies and facilities.  A new board and CEO were appointed in 2002 and it 
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returned to profitability.  As regards the Clunies Ross Centre, the foundation was 

wound up and the State Government took back management control.  It was 

considered inappropriate, however, for such a facility to be operated directly by 

the government and, to that end, invitations to provide facilities management 

services to the Clunies Ross Centre (re-named BTP Centre) were publicly 

advertised in 2002.  This tender was won by Zernike Australia Pty Ltd, a 

European firm with considerable experience in the management of technology 

parks, venture capital and general support for knowledge-intensive companies 

world-wide.  The firm already had a presence in Australia, being the managers of 

the Bentley Research Park in Perth.   

Glasby noted that, in that tender, Zernike were comprehensive winners and it was 

obvious that facilities and property managers in Australia (or at least those who 

responded to the public call for expressions of interest) had very little knowledge 

or appreciation of this type of facility or park.  For the first time, too, the facilities 

manager of the conference centre was appointed officially as the facilities 

manager for the entire park, with clear responsibilities to improve networking and 

support mechanisms to park residents.  Further, in association with Graystone and 

with the Queensland Government, they were required to better position and 

promote the entire precinct (not just the facilities management of the BTP 

Centre).  By 2003, the seminar facilities on site enjoyed an occupancy rate of 

70% as opposed to less than 30% three years before.  Office accommodation was 

fully let to appropriate firms at market rates. Laird-Portch, Zernike’s Facility 

Manager, considered that, particularly in dealing with this sector, activity and 

success does truly have a compounding effect.  She noted that, typically, these 

types of firms are characterised by a progressive, optimistic approach and high 

levels of activity and interaction.  Their surrounds need to reflect and support 

such attributes.  As well as the 1,500 jobs created, she noted that, by 2004, 

$380M of private sector capital investment had been made in the Park, 

exemplifying these successes.   

(vi) Current Situation 

The turn-around in fortunes for the Brisbane Technology Park over the past three 

years has been assisted by a reasonably buoyant property market and increased 

numbers of knowledge-intensive firms in South East Queensland during that 

period.  However, it has also been the result of a change in strategic direction by 

the Queensland Government and the introduction, in a much more certain and 

predictable way, of private sector development and facilities management 

expertise.  Both Graystone and Zernike report very positively of their 
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involvement with the Park and their association with the State Government.  

Whilst they see the immediate commercial returns as important, both consider the 

venture as providing them with a  path and access into this sector that would not 

have been possible for them acting alone.  New developments have brought a 

wider range and depth of tenants.  These have included incubation facilities 

through the Australian Microtechnology Centre and enabling expertise through 

the State and Federal government funded Australian Institute for 

Commercialisation.   

The current key operational and performance issues for BTP are as follows: 

• Overall Precinct Development and Identity 

BTP represents a large precinct and is strategically located.  Whilst there are 

drawbacks for many firms in not being within the CBD or the established fringe 

CBD areas such as Toowong or Fortitude Valley, accessibility from the Park to 

the Brisbane Airport, to most parts of Brisbane and to the Gold Coast is very 

good, given its adjacency to the South East Freeway, Gateway and Logan 

Arterial Roads and the Ipswich Motorway.  It is high quality land which provides 

a natural, campus-style environment with relatively low density building 

envelopes.  It has a range of common-user facilities, on-site management and 

high-quality infrastructure and ICT services. 

Based on his own 10 years property and development experience with BTP and 

market evidence he had acquired during that time, Robie concluded that the list 

price for land and final rental value of completed buildings are very attractive in 

most market conditions.  Gilmore and Shaw, as tenants on the Park, concurred 

with this opinion, though reinforcing the observation that this value proposition 

varies over time and with market conditions. 

• Park Residents  

There are 46 firms resident on BTP.  Most of these are mature companies and 

many are subsidiaries of national and multi-national parents.  Glasby noted that, 

given their corporate independence and diversity (even within loose clusters), it is 

difficult to construct a strong esprit de corps, identity or network across the 

group.  Laird-Portch noted, however, that there are strong, personal relationships 

between the staff of the various resident companies, many having similar 

technical backgrounds.  The movement of staff from one company to another is 

not unusual.   Robie observed that the willingness of mature firms to participate 

in inter-firm linkages on the park often depended on the attitude and interest in 

such activities by the resident manager of those firms.  He noted that a small 
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number of these managers, often more out of personal and professional interests 

than from corporate objectives, see the value in community building on BTP and 

actively lead such activities.  For most park tenants and occupants, however, such 

activities are viewed at a social level only at this time. 

Amongst park occupants, represented by Gilmore, Smith, M, Shaw, Smith, I, 

Hargreaves, and Milland, there was a reasonable consensus of opinion as to the 

effectiveness of BTP as a place and platform for business for knowledge-

intensive business.  Smith, M noted that the ambience, together with the 

association with like-minded companies, even if not direct or overt, was 

important.  All park residents interviewed considered that, overall, the park 

represented fairly good value for money.  They believed that the key 

disadvantages were that, whilst the ambience was good, it was also very quiet and 

the whole area lacked the ‘buzz’ that one might associate with a technology park 

environment.  They blamed this largely on the low-density, spread-out nature of 

the built form.  Robie from a development manager’s view, concurred. He noted 

frequent market resistance from firms and their staff to move from the inner-city 

fringe areas such as Toowong and Teneriffe.  These areas have a much more 

concentrated development with a range of mixed, less planned uses, and with 

access to entertainment and social gathering areas.  He recognised such 

observations were largely anecdotal, non-financial and very difficult to qualify 

but, nevertheless, were very frequently raised in negotiations by prospective 

tenants. 

• Development and use controls 

Current development controls at BTP provide a plot ratio of 1:1 – effectively 

two-level office buildings with the potential for parking under.  Use controls 

permit only knowledge-intensive, research and development activities, together 

with some high-end manufacture.  Given that, on building completion, the 

government provides freehold title, there is little subsequent development or use 

control.  However, Glasby noted that, because of building configuration and the 

relatively high rental value, there have not to date been incidents of inappropriate 

uses emerging on the park. 

Robie noted that this lack of long-term use control was a basic flaw in the 

ownership and management approach taken at BTP.  He observed that, once the 

State Government has on-sold freehold, its controls on later use are extremely 

limited. As the project comes to an end with all parcels sold, direct State 

Government control and direction is almost completely extinguished.  Robie  

suggested that a better model may have been for the government to have on-sold 
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the entire project to a property fund or syndication at an early stage under the 

development and use criteria that the State Government required.  Thereafter, that 

fund would fully take over the on-selling, development and management of the 

Park and its facilities in its entirety.  He noted that, in the case of BTP, this was 

probably impractical, given its long development period and the high-risk nature 

of the development during those formative years.  He believed, however, that 

now the market has become larger and more sophisticated and the concepts and 

systems are better recognised through BTP and other examples, there would be 

opportunities in any future development to engage with a major fund as overall 

developer and owner.  Such a structure could now better target the increasing 

number of knowledge-intensive firms which only truly emerged in the later years 

of the BTP project. 

The original decision to provide freehold, rather than leasehold, tenure to owners 

once land was developed was a matter of general Queensland Government policy 

in Queensland in the 1980s and early 1990s when the park was first established.  

For the majority of knowledge-intensive firms who were commercial tenants 

within buildings on-site, the matter is of little consequence.  Depending on lease 

conditions, long-term leasehold land tenure could offer the advantage of both 

improved development and use control and the avoidance, for the 

investor/developer, of the up-front capital cost of the land.  In retrospect, these 

options should have been considered in greater detail in the establishment of 

BTP, and indeed other comparable facilities. 

A further development control issue relates to parking.  Even though a bus transit 

station is within one kilometre of BTP, the nature of the employees, their 

irregular working hours, and the fringe location of the park, all encourage the use 

of private vehicles.  In previous development control, limited on-site parking was 

required and indeed additional parks on site were difficult to secure, given the 

already low-density nature of the allowable building envelopes and height 

limitations.  The result has been quite significant with on-street and illegal 

parking of employees’ vehicles (see Figure 4.9).   
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Figure 4.9 

Parking congestion – Brisbane Technology Park 
Source:  Hefferan, M. October 2005 

 

The extent of the problem varies over time.  Some tenants, such as those 

undertaking IT manufacture, tend to have high numbers of employees and 

therefore add considerably to parking demand.  The development of a parking 

station would not be financially viable, given the alternative free parking 

available elsewhere in the park and in its unregulated environs.  Additional costs 

and inconvenience that parking restrictions would impose could also have quite 

serious adverse effects on the overall attractiveness of the entire precinct for 

employees and the introduction of such measures, therefore, have to be carefully 

considered and managed. 

(vii) Further Development 

BTP is now a mature technology park and will have the remaining six private 

development blocks and two government development parcels at the Centre 

completed by late-2006.  Land values and the intensity of permissible use in the 

Eight Mile Plains area have increased considerably in recent years.  By way of 

example, the privately developed and recently completed Mt Gravatt Business 

Park nearby has been well accepted in the marketplace and, whilst maintaining 

considerable areas of natural vegetation and ambience, has achieved a plot ratio 

of almost twice that on BTP.  In retrospect, it is clear that, in an attempt to create 

a campus environment, the original planning and development controls, 

particularly plot ratios and height restrictions, have proved detrimental.  They 

have, at an operational level, created a somewhat passive and arguably sterile 

environment. Further, with the passage of time and movements in the property 

and development market, they have produced too low a use capacity, given the 

now highest and best use of the land.  As noted above also, the strict building 

envelope requirements also resulted in insufficient accommodation for private 

parking now demanded across the Park. 



135 

 

There is little that can be done to address these issues on the sites that have been 

already sold and fully developed.  Given that BTP is now close to completion as 

a development project, opportunities to change character through increased 

development densities are possible only on the few remaining developable sites.  

The original plot ratios, in retrospect, failed to recognise the longer term, highest 

and best use of the available land and the business linkages benefits in such an 

environment that derive from more concentrated developments.  As regards 

further development prospects, BTP is effectively land-locked at the intersection 

of the three major roads.  Even adjacent areas are fully developed for residential 

purposes. 

(viii) Overall Observations / Learned Experiences 
 

This research does not propose that the observations of a single case study should 

be accepted singularly as a research outcome.  Nevertheless, issues that emerge in 

the BTP investigation reflect a number of the more general observations 

identified in Australian and international literature outlined in Section 4.2.1.  In 

particular, Phillimore’s (1999) consideration of the critical role of governments in 

such ventures in Australia are most relevant.  The following overall observations 

and learned experience can be drawn from the BTP investigations: 

• Limitations of a ‘hard infrastructure / greenfield’ approach 

For over a decade, BTP failed to attract anything approaching an acceptable take-

up and development rate.  During that period, the owners, the Queensland State 

Government, were successfully developing and selling numerous estates for a 

range of other general and light industry and other businesses by simply 

providing good quality, market-priced sites with appropriate infrastructure, 

covenants and use and development controls.  At the same time, too, other, more 

concentrated fringe CBD areas such as Milton and Toowong were successfully 

evolving into precincts attracting a large number of knowledge-intensive firms. 

Whilst there were a number of specific reasons for this, the case seems to indicate 

that more is required to attract and hold knowledge-intensive firms to a particular 

site or precinct than the provision of quality and competitively priced hard 

infrastructure. 

• Density of development 

BTP provides a campus-type environment with contemporary, freestanding, low-

density built forms.  Whilst visually attractive and clearly not without merit as a 

site for knowledge-intensive businesses, the resultant overall development is 
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physically scattered across the Park.  Levels of physical and personal interaction 

and business networking across the occupant firms that might be expected in such 

cluster areas have therefore failed to occur. 

Further, with its later success, property values and land capacity potential in the 

locality have risen sharply.  Development controls aimed at protecting amenity 

and ambience have, in the longer term, frustrated both the physical operations 

and the density of development for which there is now demand.  In retrospect, 

more flexibility and ranges in development densities should have been provided, 

at least in some precincts.  More adaptive building designs and layouts could 

have been incorporated in the original developments to facilitate later building 

extensions as plot ratios increased over time.  This could have been achieved 

whilst still protecting the physical environment. 

• Property and Facilities Management - opportunities for new 
developments 

BTP history highlights the need and opportunity for a range of services required 

to secure the long-term success of new forms of integrated and themed 

developments such as technology parks.  These services are not simply the 

provision of the hard infrastructure, though that is clearly a starting point.  They 

include project management, promotion, management of specialist assets, 

provision and management of services such as ICT, development of inter-firm 

networks and associations, managing conventions, exhibition and catering 

facilities, leasing and property management and, potentially, a range of others.  

To do this, some level of esoteric knowledge regarding the characteristics of the 

sector and the requirements of the firms within it are necessary. 

The firms involved in the provision of such services at BTP report strong 

business performance and other similar business opportunities are now emerging 

at Varsity Lakes on the Gold Coast, the Sippy Downs Innovation Centre on the 

Sunshine Coast, and at Springfield in Brisbane’s western corridor.  Calls for 

expressions of interest to provide such services at BTP over recent years clearly 

show that local property and facility management firms currently have little 

specialist knowledge or experience in these areas and, consequently, are 

demonstrably missing substantial business opportunities. 

• Opportunities for public and private partnerships 

BTP is a large, complex and long-term project which, during its period of 

development, was subject to a range of positive and negative influences.  It 

finally only enjoyed success after a formal and mutually beneficial relationship 
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was established between the owner, the Queensland Government, and the private 

sector, represented by project managers and constructors and by property and 

facility managers.  Each of these brought their own requirements but also brought 

their own strengths and expertise which allowed the entire development to 

proceed successfully and to reasonably meet the objectives of all stakeholders.   

The Queensland Government, as owner, brought a long-term view and strategy 

and a willingness to accept timeframes and delays on return of capital to meet 

those objectives.  The private sector partners brought a level of enthusiasm, 

specialist professional skills and commercial acumen to deliver both development 

projects and the overall successful management of the Park and its facilities.  

Good quality contractual agreements between the parties that provided both 

certainty and confidence for all were essential in securing that success.  The 

market and level of demand for such facilities in South East Queensland are now 

much greater than when BTP was first established almost two decades ago.  New 

developments emerging may or may not include the public sector but the need for 

a large owner and financier of the development who will take the necessary 

strategic, long-term view will remain essential. 

• Parameters for dealing with mature firms – university linkages 

Much of the literature reviewed held that successful research and technology 

parks need a close physical and research linkage with one or more universities.  

Certainly, this was the case in the Thebarton Case Study and there are a number 

of other examples including the Australian Technology Park in Eversleigh, 

Sydney, Mawson Lakes in Adelaide and Bentley in Perth.  All of those projects, 

however, had significant populations of small to medium-size firms together with 

major research laboratories or research and development firms that were directly 

linked to nearby universities.  BTP is populated by mature companies – many of 

which are offshoots of national or international corporations. 

Whether or not BTP would have been better served by a closer association with a 

research university cannot be proved or disproved.  However, it can be stated 

that, largely because of the high proportion of mature firms on the Park, it was 

successful in achieving its objectives without such established linkages. 
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4.2.4 Thebarton Commerce and Research Park 
 

(i) Brief Description 
 

The Thebarton Commerce and Research Park is a 3.5 hectare, multi-purpose 

facility located in the inner western suburb of Thebarton, approximately four km 

from the Adelaide CBD.  It was redeveloped and is owned and operated by the 

University of Adelaide and comprises 45 older-style industrial buildings.  These 

had originally formed the site of a major pharmaceutical manufacturing company 

that had moved from the site in the mid 1980s.  An overall layout plan is shown 

as Figure 4.10. 

 
 
 

Figure 4.10 
Thebarton Commerce and Research Park, Adelaide 

Layout Plan 
Source:  Information Folder:  Thebarton Commerce and Research Park, undated. 

 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Examples of the nature of the development are shown in Figure 4.11. 

 
 

 
 

 
 

 
 

Figure 4.11 
Thebarton Commerce and Research Park, Adelaide 

Examples of buildings on site 
 

From what was originally an opportunistic property purchase of near derelict 

industrial buildings in a depressed industrial area in 1990, the Park has developed 

into one of the largest in Australia.  It now has over 480 people employed on site, 

across 54 companies and five industrial associations and community groups.  

Effectively, all tenants could be categorised as knowledge-intensive firms – 

ranging across nine incubator-level start-up companies through to mature.  Many 

have university links.  The Park accommodates a wide variety of sectoral themes 

but there is significant focus on Information Technology and Communication, 
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Laser Technology, and services to the Oil and Gas industries.   Over recent years, 

biotechnology activities have also been of increasing interest.  On the face of it, 

however, there is no restriction on the type of knowledge-based firms that may 

become tenants, nor the duration of tenancy. 

The principal characteristics of the Park are: 

• its emphasis on the physical environment presented by the original buildings 

and their original ‘loose fit’, vernacular styles to create a village and 

community atmosphere within an otherwise dense, uninteresting urban 

environment; 

• the strong level of involvement of the University of Adelaide in management, 

research-industry links and also entrepreneurial education; 

• a commercially based but flexible tenancy management approach to occupant 

companies which aims to accommodate their specific stages of development;  

and 

• overt strategies that create new links between the University with the local 

community and more widely with knowledge-intensive businesses. 

(ii) Reasons for Selection of Thebarton in this Research 

Thebarton is outside the South East Queensland study area but represents a style 

of development that could easily be replicated in urban redevelopment 

areas/precincts in the environs of Brisbane.  Other reasons for its selection are: 

• It represents a demonstrably successful model in the accommodation of 

knowledge-intensive firms which has been operational for a 15 year period, 

so providing some opportunity to assess impact and overall success; 

• It is a model that integrates the role of universities and researchers with the 

business community; 

• Firms at various stages of development are involved; 

• Its emphasis on a unique physical environment and the development of social 

and community networks to support occupant firms and their employers;  and 

• Its location outside of South East Queensland, so providing an opportunity to 

confirm that the observations of the other three case studies are not unique to 

their location. 

(iii) Information Source 

The methodology of collection of information in the case study was: 
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• two visits / inspections of the Thebarton Park in October 2002 and October 

2004; 

• literature and web-based search specific to Thebarton 

(www.adelaide.edu.au/oil) 

• interviews with responsible executives, University of Adelaide (Professor E 

Cornish) and CEO, Thebarton (Mr J Hodges) – October 2002; 

• structured interview with CEO Thebarton (Mr J Hodges) – October 2004; 

(iv) Background / History 

The history of the project has elements of chance, opportunity and the persistence 

of several project champions.  The University of Adelaide is a premier university 

within the Australian academic community and had never previously been 

involved in such a venture, confining most of the activities of conventional 

tertiary education and pure research, principally to its city (North Terrace) 

campus.  Elsewhere, other incubators and accelerators directly linking 

universities and start-up firms have mainly emanated through technical 

universities (i.e. Australian Technology Network) or smaller-scale initiatives in 

regional universities. 

Further, the western suburbs of Adelaide of which Thebarton forms part had 

practically no previous links with the University.  At the time of establishment of 

the Park, the suburb of Thebarton was a fairly depressed area of older-style 

factories, small businesses and poorer quality residential uses.  The involvement 

of this university on this particular site was therefore quite unusual and, to some 

extent, out of character.  Several largely unrelated events came together and 

resulted in the establishment of the Park.  These were overcrowding on the 

University’s principal campus and the need to house certain upcoming initiatives 

(e.g. new Cooperative Research Centres [CRCs]) at some new location, a strategy 

led by the University’s then Vice-Chancellor, to have the University outreach 

more to the wider community, the maturing of certain other investment funds 

from University Trusts that were available for reinvestment, and the availability 

on the market of a whole precinct of industrial buildings (most previously part of 

a Faulding Pharmaceuticals plant) available at $6M for a 3.5 hectare site.  The 

University acquired the site in 1991 with the Park having the stated objectives of 

promotion and facilitation of industry-university links, development and 

management of graduate entrepreneurial programs, and strengthening school and 

community links between the University and the western suburbs of Adelaide. 
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Particularly in the establishment years, very little set-up capital was available 

(approximately $750,000 in year one and $100,000 p.a. thereafter), insufficient to 

allow for major redevelopment on such a large site.  In retrospect, this limitation 

proved to be a long-term advantage and point of difference for the site as it used 

the vernacular features of the existing buildings to theme the Park (refer Figure 

4.11) and, in minimising capital investment, also reduced ROI demands. 

Internal support also came from several university-based tenants but, 

progressively, freestanding firms peripheral to those research activities began to 

take up space.  Hodges noted several key attractors to this type of tenant: 

(i) a market rent that, because of the low capital value of the buildings, was 

only 60% of CBD rentals and less than half of those at the new Mawson 

Lakes Research Park to the north; 

(ii) the flexibility of lease terms, the ability to organically grow and to mould 

the physical space into a form that specifically supported that firm at that 

particular developmental stage; 

(iii) the interaction and networks at a business, management, staff and social 

level involving Park management and all tenant firms.  This was 

reinforced by a ‘best endeavours’ clause written into every lease and 

tenancy on the park requiring tenants to become involved in the business 

community that the Park represented. Hodges noted the critical 

importance of this to the overall success of the venture and that networks 

and sense of community are highly prized by tenants.  He noted also that 

these relationships and dealings have been largely organic and unplanned 

and often involving unlikely partners – be they business leads, problem 

solving, mentoring or formal interrelationships. 

These themes and strategies were established through rigorous demand analysis 

at the early stages of the project and reinforced by reviews in 1995, 1999 and 

2000.  Without any formal advertising, the entire project, the 45 buildings (total 

nett lettable area of about 18,000m2) was fully let by late 2001.  The development 

process was based on a low-risk, iterative and flexible approach.  Whilst there 

were a growing number of university-funded tenants (CRCs etc) to support cash 

flow, each tenancy was accommodated on commercial terms with lease periods 

reflecting the stage of development of that particular firm – from month-to-month 

for small start-ups through to formal, three or five year leases for larger 

companies seeking greater security of tenure. 
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Hodges advised that small ‘value-adds’ proved important, particularly for start-up 

tenants.  These included the temporary use of furniture, front-of-house services, 

use of meeting rooms and copying facilities.  For the larger tenants, flexibility in 

refurbishment and fitout of the required space was provided.  This was normally 

facilitated in one of two ways, depending on the circumstances of the case and 

through negotiations.  Firstly, the park owner could refurbish and fit out the 

allocated space to the requirements of the tenant, with these additional costs 

amortised through additional rent payments.  Alternatively, and as a distinctive 

feature of this project, the tenant was given very considerable latitude (far greater 

than that provided in a contemporary commercial building) to make significant 

alterations as part of the fitout of their tenancy. 

Issues of workplace health and safety and statutory delegations (including the 

heritage listing over one of the buildings – see Figure 4.12) were as important 

here as to any other corporate owner and tenant.  However, the larger, open, 

rectangular spaces and timber construction of many of the buildings facilitated 

the adaptation of space for not just the operational needs of individual tenants, 

but also to provide a creative place for staff and an environment that effectively 

reflected something of the image, ethos and style of that firm.   

 
 

Figure 4.12 
Thebarton Commerce and Research Park 

Heritage Listed Old Distillery Building (converted to reception and 
Management office) 

Source:  Hefferan, M. October 2005 
 

Figure 4.13 indicates the wide variety of customised space that evolved.  Hodges 

noted that this flexibility in payment and in the high level of adaptation available, 

proved very attractive to the various types of firms represented at their respective 
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stages of development.  For start-ups, the ability to only fitout to a fairly spartan 

level, together with the ability to defer upfront fitout costs through amortisation 

were seen as important.  For the more established companies, the ability to 

modify space to assist in the establishment of corporate identity and point of 

difference was highly regarded. 

 

 

 
 

Figure 4.13 
Thebarton Commerce and Research Park 

Examples of variations in level of alteration/fitout 
Source:  Hefferan, M. October 2005 

 

Throughout its development, Thebarton’s design and operations have emphasised 

the social and human capital aspects.  The scale was such as to create a village 
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atmosphere, reinforced by the old, varied buildings and the pedestrianisation of 

the area.  The majority of the car parking was confined to the perimeters.  Hodges 

also considered that, at its essence, the initiative was about creating a certain 

physical space and environment.  Consequently, he believed that sound real 

estate, development and risk management strategies were fundamental to success.  

In this, he noted that the understandably risk averse approach taken by the 

University of Adelaide in such areas as their unwillingness to accept either debt 

or equity partners, had hindered more rapid development.  Further, whilst there 

are a number of industry advisory committees, decision making remains firmly 

with University management.   

(v) Current Status / Achievements 

Thebarton now represents a mature and diverse environment for knowledge-

based companies and is widely recognised as one of the leading examples of such 

facilities in Australia.   

When viewed against its key performance indicators, it has demonstrably 

established a new and sustainable built environment model for the interaction 

between the University and knowledge-intensive firms through their various 

stages of development.  Further, the Park achieved the full occupancy of the 

development by late 2001 and the achievement of a 4%+ ROI which is 

considered creditable, given the range of non-financial demands also required of 

the project.  Finally, it has acted as a catalyst to link the University to schools, 

communities and businesses in the western sector of Adelaide where it previously 

had very low profile and interaction. 

An interesting observation on the present status of the project pertains to bad and 

doubtful debts.  Property market and investor sentiment generally would perceive 

developments such as this, with relatively high exposure to small start-up firms, 

as representing higher risk.  This has proven quite incorrect in the case of 

Thebarton.  The rental cash flow is currently approximately $1.5M p.a. but there 

are practically no bad debts at all ($7,500 in the last two years as a result of a 

single bankruptcy of a tenant, with all but $1,500 now recovered).  By any 

commercial standards, this is remarkably low.  Hodges considered that this 

reflected the feeling of ownership, community and responsibility by all tenants to 

the overall well-being and progress of the entire development, not just of their 

own business.  Possibly related to this is the natural progression of firms growing 

through various stages of development on the Park.  Few firms have left and 

those changes normally related to takeovers or amalgamation.  
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Hodges warned against the use of overly specific or closely qualified 

performance indicators, particularly those related to the number, size and rate of 

growth of firms.  He observed that this understated the value of networks, 

exemplification and culture and had no regard to the fact that growth rates of 

smaller-scale, knowledge-based firms were based on a wide range of market and 

management factors, not only the environment and support mechanisms that the 

Thebarton facility provided.  Finally, the present quality and success of the Park 

reflected the continuity and approach of the manager.  Hodges had been involved 

with the project since its inception and took over as manager in 1999.  He retired 

in 2005. Management approach had been consistent in emphasising that property 

and  development parameters were of prime importance.  Within that, however, 

management had always exhibited an ability and willingness to reasonably adapt 

to accommodate specific tenants’ needs.  The final critical characteristic here was 

that management was visible, being seen physically on the site at all times, and 

being seen as part of the team and encouraging a collegiate environment. 

(vi) Overall Observations / Learned Experiences 

Thebarton is unique in its size, diversity, location and ownership model.  Direct 

comparison with other projects needs to be approached cautiously.  Nevertheless, 

there are a number of themes and observations that have quite clearly emerged.  

Success in such ventures results from a unique coming together of a suitable site, 

people, available capital and commitment and drive.  It must be observed that 

there is some element of chance and opportunism in unusual ventures of this 

type.   

In the case of Thebarton, for example, the fact that the project initially had such 

meagre funds for capital improvement would, prima facie, represent a major 

disadvantage for any development project.  Ironically, this adversity forced the 

developer and tenants to make do with the vernacular, old buildings on site, 

adapting them in highly individualistic ways to a range of new uses.  This not 

only reduced required levels of capital investment, and therefore rental levels and 

risk profile but, more importantly, produced the entire village theme and an 

innovative and adaptable culture which now pervades the Park.  In retrospect, this 

could not have been achieved with a full redevelopment to standardised, 

contemporary buildings.  For all of this, however, there are five underlying 

themes here that appear to have particular relevance for other facilities and 

support for knowledge-intensive firms. 
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• The importance of sound property development and asset management 
methodology 

Even though the University, as owner, developer and operator, had a range of 

financial and non-financial objectives and criteria for the project, its operations, 

decision making and risk management were always structured along normal 

property development and asset management methodologies.  This included 

formal leases, incremental development, quality management and creating points 

of difference.  The original purchase of such large, potentially lettable areas at 

very low cost was critical. 

• Place matters 

Thebarton provides a physical environment that is both affordable and adaptable.  

It has overcome the perception of being in an inferior location by creating a safe 

village enclave which provides sufficient parking at the periphery but gives over 

the internal streets to pedestrian traffic and human scale activities.  Hodges 

believed that the attachment to a particular place and the continuous and random 

networks around that were fundamental to the support of these tenant firms. 

Within that place, too, the mix of tenants was also important.  Thebarton, unlike 

many other facilities, has encouraged diversity in scale and type of knowledge-

intensive activity pursued.   This, it was found, widened and deepened the 

network created.  Diversity of size helped to develop supply chains and 

contracting opportunities. These were further assisted by a reasonable level of 

theming around certain business sectors, such as oil and gas. 

• The role of a University as a proponent in Park development 

Practical outcomes here again challenged anecdotal opinions about the 

capabilities of universities in development projects.  In this case, the overall 

conservative approach to equity participants or the raising of debt by the 

University may have frustrated the timing of development and access to funds.  

However, this was largely offset by a wider and more altruistic view of the 

importance of developing research, industry and community links over time.  On 

this basis, the University was willing to accept lower early financial returns and 

take a much longer-term view that may not have been the case for a private sector 

owner or equity participant. 

• Consistency in approach 

Thebarton Park is now almost 15 years old and has relied on a demand-orientated 

strategy which has been allowed to incrementally and progressively evolve over 

time.   It is only in more recent years that the impact of growing knowledge-
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intensive sectors has led to further enrichment of the entire project. Continuity of 

management and its on-site presence have been important in supporting this 

evolution. This is not to imply an unnecessarily conservative or slow, 

unresponsive management style.  The reverse is true.  It has, however, relied on 

rigorous demand data and business planning at the instigation of the project 

which has been reviewed and adjusted periodically thereafter.   

• Community – within and external to the Park 

Thebarton has always given a high priority to the human and social capital across 

the entire project.  Internally, that has been championed by the Park Manager 

who was not only engaged in promoting interactions amongst Park tenants and 

their respective staff but also provided accommodation for five not-for-profit, 

related associations (e.g. entrepreneurial associations and export promotion 

groups) to provide finer-grained and more focused interactions. 

Externally, the University has also led, through the Thebarton project, new 

engagements with the reasonably depressed surrounding area.  This has been 

achieved by way of a range of community and school-based programs.  

Importantly, it has also involved many of the Park tenants who, as a group, have 

further developed an esprit de corps on this successful but largely altruistic 

initiative.  All of this contributed to the level of personal, as well as business, 

knowledge and trust across staff and business owners alike.  Hodges does not 

believe that, for these types of ventures and these types of firms and individuals, 

the business and personal aspects can be separated. 

4.2.5 Plumridge House, Brisbane 

(i) Brief Description and General Parameters 
 

Approximately 60% of the office accommodation available in the Australian 

market is provided by private sector investors, seeking commercial return by 

leasing space to tenants (Warren 2004).  It follows that, whilst government and 

institutions such as universities may provide some property environments for 

knowledge-intensive firms, the majority of such accommodation will be provided 

by the private sector on a commercial basis.  This case study presents the history, 

outcomes and general observations from one such private sector response. 

Plumridge House, in the Agnes Street, Fortitude Valley area of inner Brisbane, is 

an 80 year old building of about 4,000m2 gross floor area.  It was purchased in 

1996 and was progressively retrofitted to provide point-of-difference 

accommodation for knowledge-intensive firms.  
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Figures 4.14 and 4.15 provide general external perspectives of the final 

development produced. 

 
 

Figure 4.14 
Plumridge House,  Barry Parade Frontage 

 

 
 

Figure 4.15 
Plumridge House Agnes Street Frontage 

 (Front entrance) 
Source:  Hefferan, M. October 2005 

 

The project has proven to be a very significant success, despite intervening quiet 

periods for development and rental sectors, particularly in its early years.  There 

were a number of identifiable contributors to the success and sustainability of the 

venture.  Some pertained to the nature of the asset itself, others to the 

development and tenancy strategies adopted progressively by the 

owners/developers.  Overall, Plumridge House represents a successful attempt to 

provide a commercial property environment conducive to contemporary 

knowledge-intensive firms.  It highlights a number of characteristics, issues and 

strategies that would have relevance to the wider interface between the 

commercial office market, particularly the retrofit of existing stocks, and use by 

this type of tenant. 
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(ii) Reasons for selection of Plumridge House in this research 

This living laboratory case study was selected on the following basis: 

• The project provided a private-sector project which successfully responds to 

the demands of contemporary knowledge-intensive firms; 

• It involved the retrofitting and refurbishment of an existing commercial 

building – and the observations here may prove important and relevant to the 

owners and managers of comparable assets pursuing similar opportunities; 

• The project commenced about 10 years ago and took almost four years for 

retrofit to be completed.  It has been fully leased since.  This long period 

provides for longitudinal observations on the evolution of, and success 

factors underlying, the project; 

• The case study was located in South East Queensland, the focus area for this 

research work;  and 

• Extensive access was available to the building, tenants and 

owners/developers, though with limitations on current, specific financial and 

valuation data. 

(iii) Information sources 

As well as three inspections of the subject property and titles, valuation and 

survey searches, information contained in this living laboratory case study was 

obtained through: 

• Interview with Mr Thomas Saunders, Director, Saunders Securities Pty Ltd. 

This firm was the tenant-in-common owner in 50% share and joint developer 

of the project from 1996 to 2004; 

• Interview with Mr David Allan, Director of Celand Pty Ltd. This firm was 

the tenant-in-common owner in 50% share of Plumridge House from 1996 to 

2004 and joint developer during that period. Subsequently, Plumridge House 

has been fully owned by two companies, Celand Pty Ltd and Allora 

Properties Pty Ltd, both owned and controlled by Allan; 

• Mr Mark Evans, Associate Director, PRD Realty, Brisbane, who has wide 

market experience of this locality and is well acquainted with the property.  

He was involved in its original sale and leasing during its development 

period;  

• Mr Paul Bird, Managing Director, Three Plus, Marketing and Public 

Relations Consultants and tenants of Plumridge House; 
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• Ms Gail Geronous, Managing Director, Archaeus, Management Consultants 

and tenant of Plumridge House; 

• Mr Greg Jones, Senior Planner, Central Development Team, Brisbane City 

Council, with particular responsibility for the Spring Hill Development Area; 

• Mr David Hughes, Policy and Planning Officer, Brisbane Urban Renewal 

Taskforce.  This group has strategic development and design control over this 

section of inner Brisbane; 

• Interview with Mr John Roberts, Director, Gregory Real Estate who are 

involved with development, sales, leasing and property management in the 

subject area;  and 

• Interviews and consultations with four commercial valuers, Messrs Michael 

Stephens, John Steffensen, Brian Cox and David Eades. 

(iv) Physical Parameters 

The Plumridge House property is located in the Brisbane inner-city suburb of 

Fortitude Valley.  It is about two kilometres north of the business and commercial 

centre of the city and close to the boundary between Spring Hill and Fortitude 

Valley (refer Locality Plan, Figure 4.16). 
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Figure 4.16 

Locality Plan Brisbane  
CBD – Spring Hill – Fortitude Valley 

Source:  Extract from Brisbane UBD 2005 
 

Its surrounds are typical of many fringe CBD areas of Australian cities,  

accommodating a wide range of generally older-style commercial, residential 

(both single and multi-unit), some institutional buildings and the remnants of 

earlier industrial uses.  Subdivision size is small and layout haphazard, reflecting 

the original, late nineteenth century settlement patterns. Overall development 

density is low. Figures 4.17 and 4.18 present streetscapes and types of 

development in the general vicinity of the subject property. 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Figure 4.17 Plumridge House 
 Surrounding Development (Barry Parade) 

Source:  Hefferan, M. October 2005 
 

 
 

Figure 4.18 Plumridge House 
 Surrounding Development (Agnes Street) 

Source:  Hefferan, M. October 2005 
 

Typical of such locations, this area had undergone waves of development and 

recession over past decades. It has also been adversely impacted by changes in 

traffic planning and road design aimed at better servicing the nearby CBD, and 

by intrusive development, unsympathetic to the existing urban frame that was 

permitted under periods of less stringent planning control. 

The Plumridge House aggregation is made up of three separate land parcels 

separated by Agnes and Gotha Streets (see Figures 4.19 and 4.20).   
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Figure 4.19 Plumridge House 
Associated Land Parcels and Cadastral Boundaries 

Source:  Brisbane City Council, Cadastral Database 2005 
 

   Subject Properties 
Scale 1:2000 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Figure 4.20 Plumridge House and Associated Land Parcels.  
Aerial Photograph 

Source:  Brisbane City Council Air Photo Library 2005 
 

  Subject properties 
        Scale 1:1000 
 

The main office building is sited on the largest parcel of 1638m2.  It has two 

street frontages, Barry Parade and Agnes Street.  The additional two separate 

properties are, firstly, a 513m2 allotment in Agnes Street, purchased in 

aggregation with the main parcel.  It is adjacent to the Plumridge House office 

building.  It has only ground improvements and is used as open car parking for 

tenants.  Shortly after the original acquisition, a third parcel of 509m2 was 

purchased.  This land is on the opposite (southern) corner of the Barry 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Parade/Gotha Street intersection.  It, like the Agnes Street property, was used for 

open car parking for Plumridge House tenants. 

(v) Building – general description 

The building on the largest parcel was constructed in the 1920s as a chocolate 

factory.  (The name of the current project, ‘Plumridge House’, came from the 

original brand name of the chocolate which was still displayed on one side of the 

building.)  It was three and, in part, four levels with part of the lower level, a 

basement to Agnes Street, used for car parking.  It was soundly constructed with 

cavity brick external walls, in part concrete, but mainly timber floors and 

corrugated asbestos roof supported by open timber roof trusses.  Whilst, by the 

time of purchase (1996), the building was in a rundown condition, it was 

structurally sound, with non-compliant fire services and the potential problems 

from the asbestos roofing being the only incipient faults. 

(vi) Development control  

The land is zoned Commercial which, on the face of it, allows a wide range of 

business, residential and other mixed uses which can include retail, conditional 

on meeting parking and servicing requirements.  The building is not heritage 

listed but is identified as a ‘character building’, implying that the Council would 

not favour demolition. 

Whilst new development of up to three or perhaps four stories were permissible, 

Hughes noted very few Material Change of Use/Development Applications have 

emerged from these areas in recent years.  Most applications have sought lower-

level Building Approvals which relate to refit and refurbishment rather than full 

redevelopment.  Jones noted that implications of development control in the area 

are that practically all internal refurbishment works are self-assessable and 

therefore require no protracted planning approval.  This, he believed, was a major 

development advantage for owners and allows them a level of flexibility in 

making iterative changes to their assets.  He also noted that the Plumridge House 

building is concentrated on a relatively small footprint and this amortises many of 

the significant statutory costs and charges in a way that would not be possible 

with a contemporary, greenfield development.  Overall, therefore, he concurred 

that refurbishment of existing stock was, on the face of it, a much more viable 

alternative than new construction. 

(vii) Investor strategies 

The owners and developers of Plumridge House were two private companies who 

held the property as tenants-in-common in equal shares.  The principal of one, 
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Celand Pty Ltd, was Mr David Allan whose background was in property 

development and residential refurbishment.  The principal of the second, 

Saunders Securities Pty Ltd, Mr Thomas Saunders, was a property investor and 

owner of an extensive property management and valuation practice in Brisbane.  

Both were relatively high-wealth individuals who brought considerable and 

complementary knowledge and experience to the project.  Whilst this was the 

largest development project either had undertaken to that time, they were well 

known to each other and enjoyed considerable mutual trust and rapport. 

They were actively seeking a new investment/development opportunity when the 

subject property came onto the market in 1995.  Evans noted that this was a 

particularly quiet period for the development sector in Brisbane, with little 

investment activity since the significant fall in property returns and values in 

1989/90.  The sale of the property in January 1996 from Perimeter Investments 

Pty Ltd (a company associated with Peter Kurts Developments Pty Ltd) to the 

developers and the approach taken by those respective owners, represented a 

milestone in the final outcomes and success of the project that evolved.   

Perimeter Investments, was a development company.  It had been their intention 

to demolish the existing improvements and fully redevelop the site.  By 1995, the 

development market had all but disappeared, particularly for a site such as this, in 

a less-than-prime locality.  Given their singular interest was in redevelopment, 

Perimeter Investments had shown little interest in either building condition or 

tenancy management of the property.  By the time of sale, the property had an 

unsecured income stream with all 22 tenancies on no better than month-to-month 

arrangements.  Uses included an auto parts store, band rehearsal areas, stage 

lighting and entertainment equipment firms, storage companies, canvas 

manufacturer and even some (illegal) residential uses.  Most of the top level was 

vacant.  Saunders noted that their objectives were practically the antithesis of the 

vendors.  The new owners saw the property as a long-term investment.  They 

aimed at upgrading the existing building and thus securing an improved tenancy 

base, income and lower risk profile. 

Saunders noted that, in this property, they saw particular potential in: 

• (what they considered to be) a low entry price ($1.3M, on a passing 

capitalisation rate of 13% based on demonstrably undervalued gross rentals); 

• the large, utilitarian space that it provided; 

• (despite its dilapidated condition) its overall sound condition with some 

interesting architectural features;   
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• the potential to make significant improvement to cash flow with the simple 

application of good property management practices;  and 

• the potential for progressive, iterative refurbishment. 

He advised that, whilst their strategy was to be long term and focused on 

improving income generation from the existing improvements, their specific 

plans remained nebulous.  At the time of acquisition, they did not have a target 

tenancy group identified and, indeed, had not considered any specialisation or 

focus on knowledge-intensive firms. 

Allan was, in effect, the development leader on the project and his background 

and experience was important to an understanding of the Plumridge House 

venture.  In that regard, the following observations are based on responses and 

comments by both Saunders and Evans.  This was the first major commercial 

development project that Allan had undertaken.  However, he had a very 

substantial and recognised experience in redevelopment of high-value, older-style 

homes in Brisbane suburbs.  Evans considered him a ‘fearless and innovative 

renovator’, ready to go past the restoration of existing forms and to embrace far-

reaching change in the nature, size and character of properties renovated. 

Importantly, too, he was used to dealing with high value, unique residential 

renovation projects where one-on-one, personal involvement with end users was 

essential.  This had become a feature of his approach and success.  He had a 

small, full-time workforce of quality tradespeople and rarely subcontracted work.  

Before undertaking the Plumridge House project, he and Saunders undertook 

detailed research including study tours to New Zealand and Melbourne to 

acquaint themselves with similar refurbishments in those urban environments.  

Here they became more familiar with opportunities to accommodate knowledge-

intensive tenants and their specific needs.   

Saunders noted that this research convinced them that a point of difference could 

be established for the project in targeting these tenants through: 

• creating a physically attractive, interesting and original ambience, style and 

layout conducive to creative work, individuals and teams; 

• building a close rapport with each tenant individually which balanced respect 

for their individuality and independence with the comfort of building 

management and a community that understood the interests and challenges of 

such firms;  and 
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• providing exclusivity in a tenant base and building community which, whilst 

not all from the same sector, shared a similar ethos, attitude, philosophy and 

image. 

The very personal, highly consultative approach transferred from Allan’s 

residential background became critically important here in linking the interests of 

tenants and the owners through the development process.  Evans believed that the 

building, from its earliest times, evolved a real sense of community.  The style of 

building, with its significant common areas and the use by all tenants of stairs and 

facilities provided were all important to the total image and network that the 

building presented.  With that rapport in place, the developers, with their own 

small labour force, were able to progressively and incrementally retrofit the 

building whilst it remained largely occupied. 

Again, a point of difference was established because Allan’s trades staff were 

able to carry out most of the clients’ fitout work for them, exactly to their 

specifications and at below market costs.  Important, too, in a building where 

ambience became a significant feature, this allowed the fitout and interior layout 

and design to merge with common areas and the overall style of the building.  

The developers were flexible and innovative in their approach and cost savings 

were largely passed on to the tenants.  For example, on seven occasions since 

practical completion, tenants have moved within the building and again, using 

on-site labour, the cost of making good and preparing the site for the next tenant 

was kept to a minimum.  Lease documentation was amended to facilitate such 

changed as they emerged.  Allan noted that, for all the supposed individuality of 

such companies, their fitout requirements were remarkably similar – stylish open 

plan with a mixture of private and group spaces.  Therefore, in most cases, little 

real additional cost was encountered in providing this service. 

All property and tenancy management was carried out by Allan’s company 

whose office was located in the premises.  This provided an immediacy and 

personal approach.  Cleaning was also given a high priority, especially of the 

polished timber floors, balustrades and other features.  This was considered 

important in maintaining the overall high quality image required by the tenants. 

Evans and Roberts believed vacancies at Plumridge House had been 

demonstrably lower than comparable properties.  Further, he stated that, given 

particularly the attractive arrangements for fitout, incentives to secure new 

tenants have not been required, even through quiet leasing markets.  He stated 

that turnover of tenants was also lower than the balance of the market in the 

locality.  As with Jones, Evans noted that the high development density of the 
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building on a relatively inexpensive site has substantially reduced statutory costs 

per square metre, adding a further cost advantage. 

Evans suspected that the building would now attract an 8.5% capitalisation rate, a 

vast improvement over the estimated 13% prior to the retrofit project. 

(viii) The development process – towards a knowledge-intensive tenant 
base 

It took almost one year for the tenancy arrangements to be rationalised with some 

being transferred to short-term leases and others terminated to allow for retrofit 

works to commence. As retrofitted areas were completed, they were leased, 

commencing with street frontages and working back through the building.  

At the same time, the property was re-roofed and compliant fire services 

installed.  An architect (John Price of Lamberton Smith, Brisbane) with 

considerable experience in the refitting of old buildings, was retained and 

Saunders believed that his influence on creating an ambience and image, both 

internally and externally, was a vital input to final success.   The final design 

provided an exterior and interior style that was reminiscent of a 1930s office 

building but with overt and eclectic contemporary features, particularly in the 

choice of colours and artwork (see Figure 4.21, 4.22, 4.23 and 4.24). 

The old factory building was of generally regular shape but with deep floor plates 

which limited light and air ingress through the various floors.  To address this, an 

atrium, light shafts and expansive internal stairways and galleries were created 

which, with the careful use of colours and sculpture pieces, substantially changed 

the internal character of the building (see Figures 4.21, 4.22 and 4.24). 

 
 

Figure 4.21 
Plumridge House Foyer 

Source:  Hefferan, M. October 2005 
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Figure 4.22 
Plumridge House Artwork Feature 
Source:  Hefferan, M. October 2005 

 
 

Allan advised that the loss of potential lettable space that these common area 

features required was only possible because of the low entry price and large areas 

that the entire building provided.  Early renovation work also revealed the very 

high quality of the structural and flooring timbers throughout the building and 

these were restored and became a cost-effective, significant feature of the 

building. 

 

 
 
 

Figure 4.23 
Plumridge House Interior Design  

Exposed Roof Trusses used as Features 
Source:  Hefferan, M. October 2005 
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Figure 4.24 
Plumridge House Interior Design and Fit out 

Source:  Hefferan, M. October 2005 
 

 

The attraction to, and aggregation of, knowledge-intensive firms to the 

development was both fortuitous and progressive.  The earlier uses of the 

building for band rehearsal, recording and ancillary services had given the 

building some identity with the Brisbane arts and entertainment community.  

When the first tenancies in renovated space became available, they were taken up 

by two graphic arts firms with strong business links to that sector.  Saunders 

noted that the aggregation was very much by word-of-mouth between tenants and 

others in their business and social networks.  He observed how wide these 

networks spread across a range of sectors but practically all involving the same 

type of young and progressive firms and highly motivated and individualistic 

staff.  In retrospect, too, he suggests that graphic design firms proved excellent 

catalysts here as they particularly tended to have an extensive client base across 

many sectors.  Current tenancy mix included consultants, specialist corporate 

travel firms, an ethnic radio station, investment firms, software developers and 

consulting firms connected to the entertainment industry. 

The emphasis placed by the developers on creating ambience was reinforced as 

important by tenants.  Bird and Geronomous, principals of two of the long-term 

tenants, talk in terms of ‘a point of difference’ that the building provided both as 

a platform for creative work and, in part, as a physical presentation of their 

businesses.  Bird made the interesting observation that firms of this type do not 

have a physical product with which to be identified.  To some extent, he believed 

that the physical setting for the business is, with its people, its only physical 

manifestation and therefore takes on relatively more importance as a tangible 

representation of the business as a whole.  Both believed that the building had ‘a 

good feel’ and both used that to reflect or enhance characteristics in their own 
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firms.  They report that it was a place that clients enjoyed visiting and presented 

an image of style, efficiency and innovation, and a balance between traditional 

and contemporary components. 

There are 32 tenancies ranging from 75m2 to about 180m2.  There are a total of 

48 carparks on site (the majority open air), representing a very attractive ratio of 

about one carpark per 70m2 nla.  Saunders recognised that parking is always at a 

premium in CBD and near-CBD locations and noted that, overall, Plumridge 

House provided significantly more tenant parking than comparable properties.   

Allan advised that, as much as possible, tenant areas were kept separate and 

discrete, with individual airconditioning systems and 24 hour access.  High-speed 

broadband access was made available but tenants were left to negotiate their own 

telecommunications requirements with providers.  Following requests from 

tenants, change rooms and showers and a small gymnasium were provided at no 

additional cost.  Again, the availability of low-cost, raw space facilitated these 

additional services with limited impact on the cost and income profile of the 

entire project. 

Allan noted that the refurbishment project extended over a period of almost four 

years (1996-2000).  Such a long development period was facilitated by the ability 

to work progressively from level to level.  This approach lowered the overall 

financial exposure and risk profile with refurbished areas being leased in stages 

before the commencement of work on additional stages.  He observed, however, 

that such an extended development period was disruptive to existing tenants and 

strong relationships and good communication were vital during that period. 

(ix) ‘Low Road Buildings’ 

The Plumridge House Project exemplifies a number of the fundamental tenets of 

Brand’s seminal text on the evolution of contemporary building, How Building’s 

Learn (1994).  A short summary of those tenets is essential to put this case study 

in context. 

Brand contended that, whilst buildings provide an image of stoic permanency, 

this is far from reality. He noted that the fact that many buildings do not adapt 

well to change largely results from dogmatic, single-purpose design which 

considered the finished product was created by the end of the construction phase, 

as a fixed and final objective.  Rather Brand contends that practical completion of 

the building represents only the start of a journey or flow, where functional 

demands will continually force physical and operational change to the building 

and its various components. The more adaptable, flexible and accommodating a 
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particular building could be, the more successful it will ultimately prove.  The 

question is, however, how can a building designer, owner or manager plan for 

change? Buildings have a potentially long life and will come under pressures and 

influences that those making those current key decisions could not possibly 

recognise, or perhaps even understand, at the time. How, for example, could 

those who designed and built the Plumridge House property as a chocolate 

factory over 80 years ago ever have envisaged, let alone planned for, the use of 

the building for its current use?  Clearly, they could not, though it might be noted 

that, given the rapid increase in the rate of change, it might be expected that 

contemporary owners and designers would be in-building flexibility and 

adaptability as critical characteristics.  

Brand’s key observation, however, is that some buildings adapt poorly to change, 

others adapt well to the interacting forces of technology, business change, capital 

investment and fashion. He noted that, in the adaptation and retrofit of existing 

buildings, it is often impractical and ineffective to attempt to restore a property in 

the old ways reflecting simply its past.  The facilitation of evolutionary flows and 

of still-useful vernacular themes through the life of the building were much more 

important and required emphasis.  Adaptation, however, must be led by the 

functional demands of potential new tenants. He was particularly critical of the 

dogmatic approach often taken by preservationists who, in the name of heritage 

protection, over-regulate and constrain future, alternate uses.  Such a regulatory 

and restrictive approach effectively robbed such commercial properties assets of, 

arguably, their most valuable attribute – the provision of function at a market 

competitive rate (Hefferan 2004).  In such a scenario, the natural evolution 

needed to meet those new demands was almost certainly frustrated or lost. 

Brand (1995) considered at length the characteristics of existing buildings which 

could contribute to their adaptability. These were elaborated on in Section 2.4 of 

this work.  He noted that some buildings are designed and constructed with a very 

specific, single function in mind.  These are often institutional ‘feature’ or ‘high 

road’ buildings – public buildings, hospitals, schools and the like.  Typically, 

these do not lend themselves to use or operational change and the highly 

prescriptive design often frustrates evolutionary adaptation.  He noted further that 

other buildings fall into a category which he called ‘magazine architecture’ or ‘no 

road buildings’.  These are buildings that are largely driven by style and taste of 

the contemporary era of the building’s original design.  Brand argued that these 

are normally the least adaptable and most vulnerable to obsolescence.  They may 
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be highly respected as an art form of their era but are often almost proudly non-

functional, impractical and with little linkage to whole-of-life considerations. 

These observations by Brand of general building categories are contextual to this 

investigation.  It is Brand’s third category, ‘low road’ buildings, to which the 

Plumridge House example clearly belongs.  Brand saw ‘low road’ buildings as 

those of low visibility, low rent properties, often without significant architectural 

merit or style.  They will often go through a number of changes of function and 

use and low points of frequent tenant turnover and low rents and capital values.  

Provided that they are structurally sound and have reasonably regular shape and 

size, they present an excellent opportunity to experiment with new and innovative 

uses.  Such matter-of-fact buildings typically provide very bland space, and their 

unit value and rental is invariably low.  These characteristics, however, 

significantly relieve some of the normal time and demand utilisation and 

efficiency pressures that characterise new construction. 

Brand cited examples where post-war, military buildings in the United States 

provided excellent, low-rent, raw space for incubation activities for start-up 

businesses.  He observed that these were typically large, regular in shape, 

robustly constructed and invariably available at a low purchase price.  Further, 

the rough edges and loose fit characteristics of such buildings were more aligned 

with these types of businesses than the sophisticated, serviced and more 

expensive office accommodation typically found in and around Central Business 

Districts. 

Certainly, the Plumridge House project was ‘low road’.  It took the opportunity 

presented by a large area of available space at relatively low capital value per 

square metre and, through judicious and progressive retrofit, aligned it with the 

aspirations and the environment required by prospective tenants from knowledge-

intensive sectors. 

(x) ‘On sale’ Potential 

It is common that, once a major project such as the refurbishment of Plumridge 

House is complete, on-sale to a final investor occurs.  At that point, the 

developer’s profit has been secured and the long-term investor is presented with a 

completed project that is fully operational and with long-term cash flows 

protected through leases.  There are exceptions to that general observation, of 

course, but, even in the case of Plumridge House, which was undertaken with the 

objective of development and longer term investment, one of the proponents 

(Saunders) subsequently sold out his interest to his partner (Allan).  Regardless, 
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therefore, of stated intentions in any particular case, a robust and properly risk-

managed project will have the reasonable ability to be on-sold, at maximum 

benefit to the vendor, to downstream investors. 

Given the current state of the market and the cluster and point of difference 

created in this project, it would attract considerable market interest if offered on 

the market for sale.  Though too small for most corporate or funds investments, it 

would be of interest to syndicated investors or to a smaller superannuation fund.  

Evans, however, made an important observation as regards the saleability of 

Plumridge House.  As analysed above, its success has been at least partly 

attributable to a very close involvement of the developers, and now managers, of 

the building in such areas as fitout, maintenance and tenant management. The 

approach in this case has been far more intense than might normally be 

anticipated in a commercial building of this scale.  However, Evans noted that, if 

that approach was lost, then one of the key points of difference that has proven so 

important to success in this case, and to tenant loyalty into the future, may well 

be adversely affected.  Evans observed that, particularly in the case of syndicated 

or funds investors, there may be little ability or, indeed, interest in becoming 

involved in such intensive management exercises which almost become a 

separate business in their own right. Pre-purchase investigations and due 

diligence by any prospective purchaser may well uncover this issue which is 

arguably not just true for the Plumridge House project but for the optimal 

management and performance of any multi-tenanted building supporting a 

relatively large number of knowledge-intensive SMEs.   

(xi)   Impact on Value 

As a fully for-profit venture, Plumridge House offered an opportunity to consider 

whether an increase in capital value was attributable to the cluster that had been 

created of knowledge-intensive companies located there.  Whilst the components 

in the development process and ongoing management regime for the property 

outlined above were critical to its final success, the final measures of success in 

such a property project lie in final capital value and in risk profile.  Such 

valuation considerations are complex and are typically based on the expert 

opinion of valuers with experience in the particular area. 

The opinion of experts per se does not represent primary research and therefore 

was not accepted as fundamental to this study.  It was, however, of value in at 

least establishing whether or not the initiatives undertaken under the project 

would be recognised and rewarded within the market.  The following 

investigation was included within those parameters and involved seeking the 
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opinion of four senior valuers with experience within the Brisbane commercial 

property market. 

They were Mr Michael Stephens, QED Property, Mr David Eades, Partner, 

Knight Frank Brisbane, Consultant Valuer Mr Brian Cox and Mr John Steffensen, 

Property Partner, Ernst and Young, Brisbane.  For confidentiality, they are 

randomly identified as Valuer A, B, C and D.  Each valuer was independently 

supplied with a synopsis of the case study together with rent and vacancy 

summaries of the Spring Hill/Fortitude Valley area, provided by PRD Research 

Brisbane.  They were asked, within the parameters of normal valuation practice 

and based on their experience in this market and sector, what variation in 

valuation capitalisation rate (if any) might the market reasonably recognise 

because of the property’s sound performance based on the attraction and 

clustering of knowledge-intensive firms to the development. Whilst only a single 

case, if that link could be proven or disproved here, it would be highly significant 

in this overall research. 

The responses by the valuers are divided into general observations that were 

fairly common across the opinions of all four and, secondly, the individual 

observations by each: 

(a) General Observations 

All agreed that Plumridge House represented an innovative and highly 

successful venture which, with over five years’ history since practical 

completion, had proven that such a node and cluster could be developed and 

sustained.  Purchasing such a large building at arguably little more than 

warehouse value and transforming it into a much higher density, sustainable 

use was the true achievement here.  The attraction of knowledge-based firms 

was clearly integral to all of that.  This had obviously added to increases in 

net profit and value to the owner.  All noted, however, that attempting to 

dissect these results into developers’ profit, income and capital growth, 

overall market fluctuations, the property management and fitout activities and 

the components of that represented by the clustering and servicing of 

knowledge-intensive firms might be something of a theoretical exercise.  

Rather, it was a totally integrated project, fusing together all of those parts. 

All considered that they had taken a conservative approach to the exercise on 

the basis that the property was, on the face of it, performing at optimum level 

with little further potential possible, past overall market fluctuations. Further, 

all noted that the strong asset performance was assisted by the intense 
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property management practices by the current owner.  Whilst there was 

general agreement that such management could be replicated, whether 

prospective purchasers would be willing to commit to such ongoing 

involvement may be problematic and therefore represents some risk to a 

current point-of-difference into the future. 

(b) Specific Observations 

Valuer A 

Valuer A considered that, as much as it is possible to dissect such matters 

from the entire offer to the market, the overall (positive) effects in lowering 

the capitalisation rate because of the attraction and clustering of knowledge-

intensive firms lay between 0.4 and 0.7%.  Whilst he believed there were 

advantages and potential risks, particularly as regards future property 

management practices, the case has been largely proven on better than market 

performance achieved over the last five years. 

Valuer A believed that, in effect, two businesses have been created here – 

one as owner, the second in intensive property management, including fitout 

activities, and, indeed, both could be replicated. 

Valuer B 

Valuer B considered that the impact of the approach to attracting and holding 

knowledge-intensive firms here would have a positive (lowering) effect on 

the capitalisation rate of 0.5% and 1.0%. 

Whilst he appreciated the complexities of the case as identified above, he 

made the important point that the total cluster of knowledge-intensive firms, 

the image and the ambience created and the solid financial performance 

places this property in the top decile of B grade buildings in Brisbane, and in 

that tranche, the market tended to enhance premiums or points of difference.  

He concurred that the property management approach, whilst not currently 

normal practice, could be replicated and, indeed, should be across the sector 

to meet the changing demands of these firms. 

Valuer C 

Valuer C also believed there has been a positive impact on the capitalisation 

rate because of tenant and market strategies and that it may be between 

0.25% and 0.5%.  He considered this may be conservative but advised that, 

whilst he was confident that the effect was positive, he would require more 

detailed investigation to adequately qualify the effect.  Like Valuer B, Valuer 
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C recognised the attractiveness of such a property to the market, both in a 

physical sense and in developing and holding a point of difference over five 

years. 

Further, Valuer C noted that, whilst property management costs may, on the 

face of it, be higher, the rental levels have been maximised by a large number 

of small but good quality tenants.  He considered that the owners’ past 

willingness to be careful with tenant selection and suitability had obviously 

been critical both in practically eliminating bad debts but also maintaining 

the strength of the cluster.  He believed that the market would recognise and 

reward these efforts. 

Valuer D 

Valuer D was unwilling to quantify the impact on knowledge-intensive firm 

clustering and capitalisation rates here.  He had no doubt about the 

improvement in capital value and net return to the owner because of the 

innovative approach to development and asset management components. 

Valuer D, however, found that attempting to break such benefits into its 

component parts was a fairly theoretical exercise.  He believed also that the 

market would have to be convinced that anything past ‘average management’ 

was sustainable long term by any owner.  He stressed that these observations 

should be seen as conservative rather than negative and he would require 

further investigation before being willing to quantify change. 

Overall 

There is a consensus opinion from four expert valuers experienced in properties 

of this type, that the value of Plumridge House has been substantially improved 

by both the development concept and the strategies of specifically seeking 

knowledge-intensive firms within the development. 

One valuer was not willing, without further investigation, to quantify those 

impacts.  However, the conservative opinion of the other three was that the point 

of difference and proven performance base on targeting these firms had improved 

(hardened) the capitalisation rate by between 0.25% and 1%. 

(xii) Overall Observations / Learned Experience 

As with the other ‘living laboratories’ investigated in this research, Plumridge 

House exhibits its own unique set of characteristics and circumstances that, in 

this case, produced a highly successful outcome.  Care again must be taken in 

attempting to translate particular market situations, timing, physical 
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characteristics and maintenance strategies that together produced success here to 

the wider market.  The developers of Plumridge House were able to benefit from 

a number of coincidences in the market and personal inputs that may not be 

easily replicated elsewhere.  For all of those unique aspects, however, Plumridge 

House does provide some important observations about the interface of property 

assets and the contemporary demands of knowledge-intensive companies.  These 

are as follows: 

• Strategic Direction 

Fundamental to the success of the Plumridge House project was the transition, 

with changed ownership, from a short-term redevelopment and capital growth 

strategy to the final, longer-term plan, based on the generation of income.  With 

the later philosophy in place, the entire parameters of the project changed, from 

design and approval regimes, to cash flow considerations and target marketing.  

In particular, this changed the time frame from a short-term, definitive program 

to one which was longer-term, more open-ended and certainly one which 

encouraged an evolutionary process. 

• Type and size of subject property 

Whilst, at the time of purchase, the building was rundown and had a singularly 

unimpressive schedule of tenancies, it was still structurally sound and was an 

particularly large building for the price for which it was secured.  In all of this, 

Plumridge House, as a retrofit project, provides an example and validation of a 

‘Low Road’ building theme proposed by Brand (1994). Its rather nondescript 

style, marginal location and low quality tenant base provided a low entry price.  

When combined with the large, utilitarian available space provided, it provided 

an opportunity to allow new uses to progressively evolve without the level of 

time and cost pressures normally associated with development projects.  

Likewise, the comparatively low entry price facilitated a lower acceptable net-to-

gross development ratio than would otherwise be the case and, with it, the 

provision of the large atrium and common areas which became a feature of the 

development. 

• Points of difference 

The developers established several clear points of difference that were attractive 

to knowledge-intensive firms and therefore gave the asset unique recognition in 

what was, at the time, a quiet leasing market.  Many of these attributes of 

familiarity and closeness to tenants emerged from the principal developer’s 

previous project involvement in residential sectors. The approach was markedly 
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different from the normal development, leasing and management strategies used 

for new commercial building projects: 

o An attractive availability of car accommodation (approximately one car 

to 70m2 nla); 

o The opportunity, through use of day labour staff, to progressively and 

incrementally retrofit the building whilst at the same time securing cash 

flow from new tenants; 

o Integrating tenant fitout with the balance of the building at considerable 

up-front saving to tenants; 

o Hands-on, on-site management that emphasised the maintenance of high 

quality fittings and finishes; 

o The wide use of common areas, atriums, stairways and light wells which 

allowed an open circulation of building occupants and encouraged 

interaction between them; 

o The highlighting of intrinsic architectural features, artwork and ambience 

within the building; 

o A flexible and adaptable approach by ownership and management to 

changes in physical demand and financial circumstances of individual 

tenants;  and 

o Avoiding over-prescriptive demands on tenants – leaving them instead to 

make their own arrangements with ICT and other service providers. 

• Allowing a market and themed demand to evolve 

At the start of the project, the developers only had a nebulous idea of what final 

demand and tenant profiles might emerge.  Aided by a number of the 

characteristics outlined above, time was available for an evolutionary process to 

occur.  Commencing with quite a minor link to the graphic arts community and to 

earlier uses of the building by performing artists, a word-of-mouth recognition of 

the property and its intrinsic characteristics evolved. 

It is important to note, however, that the tenant base was wide.  Not all were from 

these sectors nor, indeed, at the same level of corporate development.  However, 

they were all innovative, knowledge-intensive firms with a similar approach to 

management and work, shared across the management and staff of those firms.  

This approach and a relatively low risk profile allowed the developers to be quite 

prescriptive in the types of tenants (though not the actual firms) that were allowed 

to take up occupancy. 
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In that way, all tenant firms considered other tenants as sharing a comparable 

philosophy and approach and therefore as part of the loose community that 

Plumridge House now represents. 

• Potential Issues with On-Sale 

Part of the success of the Plumridge House project is attributable to the unique 

development and tenancy management initiatives employed.  These were largely 

imported from experience in other property sectors.  To be truly successful, a 

project must be able to be on-sold at an optimum return to the vendor.  An issue 

may well emerge here where potential downstream investors would not have the 

capacity or, indeed, the interest in such fine-scaled management and, in this 

event, some of the comparative advantage that currently exists could be lost.  This 

observation may well be true of other projects and management regimes 

developed to provide a comprehensive physical environment for such knowledge-

intensive firms.  However, rather than considering the management techniques at 

Plumridge House as unusual in the market, perhaps they should be seen as 

approaches that will be increasingly demanded as the property and asset 

management sectors attempt to adequately meet the accommodation demands of 

this increasingly important section of the business sector. 

4.3 Summary – Linkage To Research Overall 

Following from the findings of the Literature Review as regards both 

contemporary knowledge-intensive firms and their interface with the commercial 

property that accommodates them, this chapter provided more developed and 

specific research by direct investigation. This was in two parts, the first being an 

accommodation demand study of a number of firms, the second supply-side case 

studies of attempts to meet these new opportunities. Both were aimed at 

providing more current and detailed observations of these interfaces for further 

consideration. Not all of the matters identified require further investigation for 

the purpose of this research. Nevertheless, the outcomes here particularly identify 

and/or reinforce the relevance of the following issues for further consideration or 

analysis. 

As regards the Demand Study (refer Section 4.1.3) 

(i) there appeared to be an emerging differentiation between the demand 

priorities of firms at various development stages (though the sample size 

here did not permit more definitive observations and further analysis 

appeared necessary); 
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(ii) firms were generally satisfied with their current accommodation but took 

a very conservative approach to long term lease commitments; 

(iii) each knowledge-intensive firm appeared highly individualistic and it may 

be misleading to be overly prescriptive in priorities, classifications or 

generalisations. Flexibility is highly prized especially in early 

development stages where product is often still under development and 

prospects uncertain; 

(iv) there appeared to be some contradiction in the reported importance of 

cost control and the clear lack of interest in space control or standards in 

the group studied; 

(v) there appeared to be quite limited interest in the purchase of additional 

office facility services, again probably reflecting the individuality of 

these types of firms; 

(vi) there was  strong negative sentiment towards CBD locations; 

(vii) the provision of acceptable ICT services was a prerequisite to 

considering accommodation; 

(viii) firms strongly concurred that, for their businesses, the built environment 

represented more than a passive backdrop or outgoing but also provided a 

space that was conducive to creative activity and contributed to the 

image, ethos and positioning of the firm. 

(ix) there appeared to be a lack of understanding of, and communication by, 

owners and property managers with this market sector and its tenants. 

As regards the Living Laboratory Case Studies: 

(i) Different property development models appear to be necessary to fully 

accommodate the firms in different development stages (refer Sections 

4.2.2, 4.2.3, 4.2.4 and 4.2.5); 

(ii) Whist there are private sector opportunities in components of incubation 

facilities, it would appear unlikely that the provision of quality services 

required could be provided on a fully commercial basis (i.e. without 

some level of not-for-profit support) (refer Section 4.2.2 [i.lab]); 

(iii) In the provision of new forms of built environment to support 

opportunities, there appears to be potential to develop new forms of 

public/private partnerships to meet both commercial and economic 

development outcomes (refer Section 4.2.3 [Brisbane Technology Park]); 
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(iv) To be successful, projects of this type must address issues wider than 

simply the provision of hard infrastructure and conventional property.  

They will need to address human dimensions pertaining to knowledge-

intensive sectors and firms.  These matters may range from accepting and 

accommodating the individuality of the firms themselves to supporting 

social capital networks and linkage of the employees and occupants.  

There would appear to be an expanded role for property and facilities 

managers in these areas (refer Sections 4.2.2, 4.2.3, 4.2.4 and 4.2.5); 

(v) Within reason, overall planning on such projects should not be overly 

prescriptive and case studies here would strongly indicate that overall 

project themes and opportunities will tend to emerge over considerable 

time.  Planning and design should be such as to not frustrate overall 

evolution of the character, direction and details of the project over time 

(refer Section 4.2.3 [Brisbane Technology Park] and Section 4.2.5 

[Plumridge house]); 

(vi) Successful models for such developments were typically characterised by 

a consistent, commercially based approach to services provided, leasing 

and occupancy arrangements and management.  This applied if the 

project was owned and operated privately or by government or a not-for-

profit organisation such as a university.  All property development 

projects carry risk and those risks vary in nature and magnitude from 

project to project.  If properly managed at a strategic and operational 

level, sound evidence exists that such undertakings do not carry greater 

inherent risk than other projects and, indeed, the reverse may be true 

(refer Section 4.2.4 [Thebarton] and Section 4.2.5 [Plumridge House]); 

(vii) Care needed to be exercised in the construction of new, low-density or 

highly specialised developments because of the effect on cost and 

sustainability and adaptability over the longer term.  Innovative re-use of 

large-scale, low-unit-value buildings appears worthy of consideration in 

providing cost-effective, adaptable and themed projects in these sectors 

(refer Section 4.2.3 [Brisbane Technology Park], Section 4.2.4 

[Thebarton] and Section 4.2.5 [Plumridge House]). 
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CHAPTER 5    DELPHI ANALYSIS  

Introduction 

This research was structured as an evolving and iterative process.  From the basis of the 

review of current literature, the research development stage involved specific data 

collection and case study analysis.  This second stage of the research distils that data 

down to key and priority issues and conclusions.  For reasons outlined in Chapter 3, 

Delphi methodology was used through this stage. It was carried out towards the end of 

the research process with preceding investigations used as a base.  A summary of Delphi 

Analysis, its general structure and use were provided in Section 3.2.4.  In this chapter, the 

framework for its application to this research is established (Chapter 5.1) and a summary 

of the four Delphi rounds and outcomes is presented (Sections 5.2-5.6). 

5.1 Delphi Application to this Research 

 The use of Delphi analysis here addressed a number of inherent characteristics 

and requirements of the research.  The diverse stakeholder group and research 

components were matched by the wide professional expertise and experience of 

the expert panel chosen.   The feedback, observations and opinions of the expert 

panel provided a level of currency and immediacy that built upon existing 

published research and analysis. Finally, it was important that outcomes here 

were holistic, industry-relevant solutions, not simply the testing of a narrow 

hypothesis.  Delphi facilitated this objective.   

This approach aligns with Mitchell (1992) who considered that Delphi was most 

valuable where the novel nature of the subject matter made access to reliable, 

historic trend data irrelevant or unreliable.  The subject research represents such a 

case and Mitchell believes that in this environment, the subjective judgment of 

experts “enriched” through a structured collection framework, represents sound 

methodology. 

Potential management issues with Delphi were addressed as follows: 

(i) Establishing initial questions 

Linstone (1999) and Loo (2002) both emphasised the importance of clearly 

identifying the initial research issues that needed to be addressed, both in nature 

and scope.  In this, they particularly noted that the first round of questions must 

be sound and reasonably focused.  There cannot be a random scatter of questions 

across the general subject area.  Both Linstone and Loo considered that initial 

inappropriate questions or those not representing key issues may well lead the 

entire process away from important synergies and consensus.  Outhred (1998) 
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observed that environments being explored were often complex and multi-faceted 

and the process, if not focused from the first round, may never distil to consensus 

on a relatively small number of critical issues.  That was not to imply that the 

process should not be flexible, but it must be flexible within some reasonable 

boundaries.  Outhred also noted the importance of the careful use of words in 

establishing questions.  Vague wording could confuse or be easily misinterpreted, 

leading to various experts responding, in their minds at least, to quite different 

concepts or issues.  There is a balance to be struck here, however.  Cabaniss 

(2001), Clark et al. (2006) and Martino (1983) saw value in the questions in the 

first round being reasonably open-ended, to allow the experts some latitude to 

bring in other matters not specifically raised in the questions but considered 

important to the expert.  Some used a much more rigid approach. Taylor and 

Ryder (2003), for example, used an initial small core of experts and other 

investigations to confidently establish definitive first-round questions.  Others 

(such as Manoliadis et al. (2006)) applied directly, as a starting point, variables 

established as important in earlier, high-quality studies. 

This was an important issue for the subject research.  Should the initial line of 

questioning prove erroneous, then subsequent development of true consensus 

may have proved impossible.  It was considered important, therefore, that Delphi 

be applied at a late stage of the entire process by which time even the initial 

round of questions could be definitive. Before that, there had been an 

evolutionary building up of data and observations to ensure that the first round of 

Delphi questioning was based on a robust and relevant platform. 

This development stage had three main components - a comprehensive literature 

review linked to the various components of the research (Chapter 2), a detailed 

data collection and analysis exercise involving the leaders of 36 knowledge-

intensive firms selected from across South-East Queensland (Chapter 4.1), and 

the investigation of four living laboratory case studies (Chapter 4.2).  It is 

considered that, without that comprehensive developmental work, the starting 

scenarios and questions could not have been reasonably justified, so prejudicing 

the entire methodology and outcomes.  Whilst there were a considerable number 

of questions (27) identified as important for the first round, they were generally 

grouped to provide a logical approach.  Many transfer directly from the issues 

raised in the earlier questionnaire to the 36 firms and all have been seen as 

relevant across a number of areas of preliminary research.  Many of the questions 

directly relate to the physical environment.  Others were more expansive, 

addressing corporate, staff and production issues.  All were important, however, 



  

in building up a wide view of the firm-to-property interface.  Consequently, the 

first-round questions used in this Delphi process were definitive but an 

opportunity was provided for each expert to provide additional comments if they 

wished.  It is significant that no expert saw it necessary to make further 

comments or to add to the list of variables. 

Outhred (1998) stressed that the questionnaires need to be quite formal and 

systematic in design and layout.  He also suggested that consideration be given to 

some form of pilot study to help formulate the questions that need to be asked 

and to make sure that the initial round was bias-free and not based on 

preconceived ideas on the part of the researcher.    

(ii) Choice of Panel 

Woudenberg (1991) recognised the value of the structured expert panel approach 

that Delphi offers.  He noted that it was able to provide a balance between human 

judgment and prediction and information based on fact.  He considered that the 

anonymous nature of the data collection helped manage some of the negative 

effects of group dynamics that can emerge in focus groups or other forums.  

Additionally, quality control of responses from a properly selected, balanced 

expert Delphi group must be, by nature, much superior to that, say, of a wider 

mail-out survey where there can be little or no verification of the randomness, 

level of understanding or care taken by final respondents.  Ono and Wedemeyer 

(1994) provided detailed evidence of the accuracy and validity of the Delphi 

technique, but emphasised strongly that the level of accuracy was not simply a 

function of the technique itself.  Rather, such factors as the selection of high-

quality and relevant experts who could provide a wide and balanced view needed 

to be properly addressed.  They noted that there was not a single, ‘one-size-fits-

all’ framework for this but at least adequate consideration of, and justification 

for, the selection of the expert panel was necessary.  Prima facie, it needed to be 

shown that a balanced and wide view could be secured from the size of, and 

expertise represented by, the expert panel in any particular case. Cabaniss  (2001) 

considered that an “expert” was not simply a professional working in a particular 

area but a person with special skills or knowledge evidenced by industry 

leadership, publications and the like. Loo also emphasised that these matters had 

to be considered and accommodated at the start of the process to provide an 

adequate defence of the method against criticism of it using a small and non-

random sample. 

In this research, 10 experts constituted the panel.  Their details are summarised in 

Appendix 5.1.  Given that the study area focused particularly on South East 
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Queensland, a detailed knowledge of that region and its economy was considered 

necessary for all experts.  Additionally, it was seen as important that each of the 

selected experts reasonably represented at least one of the essential elements that 

formed either the demand or supply components of relevant built environments.  

Consequently, the group consisted of architects/designers, academics, property 

analysts and advisers, representatives of business groups, consultants, 

government officials and other professionals with experience in industry 

development, property and asset management, incubation and research park 

management. The group was identified and established after input from 

consultation with the Research Committee of the Property Council of Australia, 

Queensland Division.  It is relevant to note that, as well as their expert status, a 

number were themselves the owners or employees of knowledge-intensive firms 

which provided them with an even more acute understanding of the issues being 

discussed.  Whilst the composition and number of experts for a particular Delphi 

panel will always be open to debate, the subsequent experience throughout this 

research has shown that a carefully chosen and diverse expert panel of 10 has 

provided a level of comprehension and diversity necessary to provide quality 

responses. 

(iii) Strict structure and statistical support 

Numerous authors ((O'Hara et al. 1998; Rowe and Wright 1999; Schmidt 1997)) 

recognised that it would be relatively easy to apply the methodology in a loose 

and generalised manner.  Without adherence to a strict framework, final results 

could not be defended.  Schmidt noted, therefore, the importance of close 

management of the process and of statistical support for conclusions through the 

various phases. Mitchell (1992) strongly recommended that the Delphi process is 

well served by keeping the process short, moving quickly from round to round, 

and keeping the number of rounds to an absolute minimum to reach consensus.  

A number of papers (Clark et al. 2006; de Meyrick 2003; Mitchell 1992) all note 

how the wide use of email has greatly enhanced the speed and confidentiality of 

the process in recent years.  Electronic communication was widely used in this 

research project. 

This work has addressed these matters by strictly applying a pre-determined 

process and providing appropriate statistical analysis as part of each round.  As 

identified in Chapter 3.2, de Meyrick (2003) undertook a comprehensive analysis 

of some 126 applications of Delphi analysis and established that a range of 

statistical techniques had been used to analyse data between rounds.  He 

concluded, however, that simple median scores, standard deviations and 



  

subsequent rankings were commonly used iteratively throughout the process.  

Further, however, Kendall’s W Coefficient (to establish levels of correlation and 

clustering in responses), Chi Square Test (to confirm the level of randomness of 

responses), and ANOVA and Tukey’s Test (to allow comparison of the non-

parametric factors identified) were also commonly and successfully used. 

No earlier Delphi analysis projects were identified where all of these statistical 

techniques had been used to verify the quality of data between rounds and, 

indeed, most appeared to successfully present collated information to experts 

using fairly basic means, standard deviations and rankings (Rowe and Wright 

1999).  The reliance of only these basic methodologies was not considered 

acceptable for this research.  Tight clustering occurred around a number of the 

variables which made rankings imprecise when using simple means and standard 

deviations.  Further, given there were a large number of variables, it was 

important to ensure that aberrant responses were random and did not represent 

themes or issues not addressed in the variables considered.  Finally, it was 

important to verify, as much as statistically possible, that any convergence of 

opinion through the rounds was not contrived or artificially forced upon the 

experts as has been sometimes reported (Rowe and Wright 1999). 

Whilst time-consuming, the application of all of these forms of statistical analysis 

was fairly straightforward using an Excel database.  Because of the increased 

accuracy and reliability it provided, all of these commonly used statistical 

methods identified above were applied to this case. 

Schmidt (1997) also considered that the number of rounds of questions would 

vary from case to case and the researcher needed to know when, in effect, to stop 

polling.  Too many rounds, or too many items for consideration for ranking, 

could cloud consensus.  Again, he observed that the use of sound statistical 

techniques should bring consensus out from the optimum number of rounds, 

whatever that number may be for the specific project.  In this regard, Loo (2002) 

considered that provided that the initial research leading up to the Delphi process 

was sound, and the process well organised and executed, then three or four 

rounds should be sufficient to secure the required level of convergence and 

consensus.  This is proven correct in the subject research where stable consensus 

was achieved, and indeed confirmed, by the fourth round. 

The establishment of the Delphi process for this research was established in the 

second and third quarters of calendar 2005.  Each of the identified experts was 

individually approached and a package of information was provided. outlining 
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both the research project and the Delphi methodology (see Appendix 5.2).   The 

activities and outcomes of each round are as follows. 

5.2 Delphi Round 1 – Data Confirmation 

5.2.1 Objectives of Round 1 and Method 

The objective of the first round was to present to the experts on the panel a wide 

range of factors potentially influencing the interface between knowledge-

intensive firms and commercial office accommodation.  These factors had 

emerged from the earlier literature reviews (Chapter 2), specific data collection 

(Section 4.1.3) and case studies (Sections 4.2.2, 4.2.3, 4.2.4 and 4.2.5).  The 

expert panel was asked to consider the relative importance of each.  In this round 

the range of questions was kept purposely wide but, as much as possible, related 

directly or indirectly to the interface between firms and their accommodation 

demands through the three developmental phases.  Generally, the factors fell into 

the categories of location decisions, attitude to staff, building/lease attributes, 

overall value of office accommodation to the business, business planning matters, 

and overall corporate drivers.  Provision was also made for experts to add 

additional factors should they so wish.  Further, several more general questions 

seeking overall initial observations from the experts regarding this research area 

were included.  A copy of this questionnaire with covering instructions is 

included as Appendix 5.3.  Email communication was used which improved 

overall management and confidentiality and facilitated responses from the 

experts. 

5.2.2 Round One – Outcomes 

All 10 experts responded to the questions asked. Average results and standard 

deviations for all 27 factors for each of the three stages of firm development are 

shown in Table 5.1.  The summary of outcomes of a number of overview 

questions is also included as Table 5.2.  Further details of responses are included 

in Appendix 5.4. 

 



  
Table 5.1 

 Delphi Round 1 – Summary of Outcomes 
[Note: 
1.   For this section, responses reflected the expert’s professional observations as to the opinions, actions and priorities of firms for that factor. 

Ratings were from 1 to 5, 1 being low priority and 5 being very high priority. 
2. The ‘Total Score’ represented the aggregation of the scores from the10 experts rating each factor. 
3.  The ‘Average Score’ represented the average of the responses of the ten experts, rating each factor from 1 to 5, 1 being low priority and 5 being 

very high priority. 
4.  The sub-headings in brackets were for the clarification of factors that follow and were not to be considered as creating sub-categories.] 

 
Factor Start-up/Early Development Established Mature 
 Total Score Average 

Score 
Standard 
Deviation 

Total Score Average 
Score 

Standard 
Deviation 

Total Score Average 
Score 

Standard 
Deviation 

(Location Decisions) 
Accommodation cost 32 3.2 0.5 35 3.5 0.5 35 3.5 0.7 
Proximity to home 25 2.5 0.7 20 2.0  15 1.5 0.5 
Proximity to clients 28 2.8 1.0 32 3.2 0.8 30 3.0 0.7 
Proximity to business 
support 

39 3.9 0.9 30 3.0 1.0 25 2.5 1.1 

Precinct / suburb-area 29 2.9 0.7 27 2.7 0.8 25 2.5 1.1 
Proximity to 
businesses at similar 
stage 

29 2.9 0.7 24 2.4 0.8 23 2.3 0.9 

CBD location 17 1.7 0.5 20 2.0 0.4 24 2.4 1.1 
(Attitude to Staff) 
Retaining / fostering 
quality staff 

37 3.7 1.1 41 4.1 0.6 43 4.3 0.7 

Environment that 
optimises staff 
performance 

36 3.6 1.1 39 3.9 0.9 41 4.1 0.9 

Strong hierarchy / 
structure 
 

23 2.3 1.3 30 3.0 1.1 36 3.6 1.2 
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Table 5.1 (cont’d) 
 Delphi Round 1 – Summary of Outcomes 

Factor Start-up/Early Development Established Mature 
 Total Score Average 

Score 
Standard 
Deviation 

Total Score Average 
Score 

Standard 
Deviation 

Total Score Average 
Score 

Standard 
Deviation 

(Building/Lease Attributes) 
Flexible lease terms 42 4.2 0.6 31 3.1 0.6 31 3.1 0.9 
Reasonable ability to 
grow / contract 

40 4.0 0.5 35 3.5 0.7 33 3.3 1.1 

Building external 
image 

27 2.7 0.8 37 3.7 0.9 39 3.9 0.7 

Quality of space 32 3.2 0.9 40 4.0 0.7 39 3.9 0.7 
ICT and other 
business services 

41 4.1 0.7 39 3.9 0.7 38 3.8 0.9 

Staff services / 
amenities 

33 3.3 0.8 36 3.6 0.8 37 3.7 0.9 

Parking 32 3.2 0.6 32 3.2 0.9 31 3.1 1.1 
(Overall value of office accommodation to the business) 
Low accommodation 
cost as a key 
determinant 

32 3.2 0.8 26 2.6 0.8 24 2.4 0.7 

Providing the right 
working environment 
as a key determinant 

36 3.6 0.8 41 4.1 0.7 40 4.0 0.8 

Providing the right 
image to 
clients/outside world 
as a key determinant 

30 3.0 0.8 40 4.0 0.7 43 4.3 0.5 
 
 
 

(Business plan Matters) 
Importance of a 
business plan 

42 4.2 0.6 41 4.1 0.7 40 4.0 0.7 

Adherence to that 
plan 

32 3.2 0.8 38 3.8 0.9 38 3.8 0.8 



  

Table 5.2 
 Delphi Round 1 – Summary of Outcomes 

Overview Questions 
 

[Note:  
1. For this sector, responses reflect the personal, professional opinion of the experts for 

that factor. 
2.  ‘Average score’ represents the average of the responses of the ten experts. 1 being 

no agreement with factor and 5 being very strong agreement.] 
 
Factor* 1 2 3 4 5 6 7 8 9 10 Average 

Score 
Standard 
Deviation 

4.1  The sector/firms referred 
to in this research are of 
growing importance within 
the economy and as 
occupants of commercial 
property 

4 4 3   4 4 5 4 4 4 3.6 0.50 

4.2  Except for generalised, 
anecdotal information, there 
is little data available on this 
topic across the property 
sector (owners, managers, 
consultants) 

3 4 5   2 5 1 3 4 3 3.0 1.32 

4.3  Because of this lack of 
specific information, few 
developers / owners / 
managers are really aligning 
their products / services to 
these types of firms and 
thereby may miss 
opportunities to maximise 
returns 

3 4 5   2 4 1 4 4 2 2.9 1.30 

4.4  The lack of 
understanding probably leads 
to owners / managers taking 
an overly conservative / risk 
averse strategy when dealing 
with these types of 
companies, particularly in 
their early stages 

4 4 2   2 3 2 4 4 2 2.7 1.00 

4.5  Incubator facilities would 
have reasonable appeal to 
private sector investors 

2 2 3   1 2 1 3 3 1 1.8 0.87 

4.6  Development of research / 
technology parks would have 
reasonable appeal to private 
sector investors 

3 3 3   2 3 3 4 3 3 2.7 0.50 

4.7  Owners of commercial 
property would be willing to 
consider a small equity position 
in start-up firms in lieu of rent 

1 2 2   1 2 1 2 2 1 1.4 0.53 

4.8 Any other general 
comments/observations 

No other comments made 
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Key observations for this data are as follows: 

(i) Standard Deviation 

Standard deviations were calculated across the possible responses (1 to 

10) for each of the 27 factors across the three development stages.  These 

ranged from 0.5 through to 1.2, with only 12 factors (15%) having a 

standard deviation above 1.  These results indicate close clustering of 

results and signify reasonable consensus across the group as to the 

relative importance of the different criteria.  This is a sound initial 

outcome.  Even in those with a standard deviation above 1.0, the 

variation in opinion is not strong enough to dismiss any of the criteria on 

that point. 

(ii) Range 

Range is defined as the possible aggregate results of individual factors.  

In each of the 27 factors in the three groups, the range is a minimum of 

10 and a maximum of 50 (for total score).  The aggregate results for each 

of the factors range from 15 to 47.  However, at the low level, there was 

only one factor that had a total score of only 15, one at 17 and two at 20.  

Putting those four aside, the range for the remaining 81 was between 23 

and 43.  Overall, this could be considered a reasonably narrow field, an 

indicator that the experts were hesitant to score extreme ratings.  

(iii) Average Possible Score 

The average total possible score is established by adding all the total 

scores and dividing them by 27 (i.e. the total of number of criteria for 

each group).  The average total possible score is therefore: 

Start-ups: 33.7 ( 912  ÷ 27 ) 

Established: 34.7 ( 937  ÷ 27 ) 

Mature:  34.3 ( 928  ÷ 27 ) 

Most of the total scored for the factors rated above these averages.  That 

indicates that the experts tried to score the criteria towards the high side.  

This reassuringly suggests that all the experts considered that most of the 

factors are relevant and were favoured for inclusion.   

(iv) Emerging Issues from Round 1 

As to the specific, emerging priorities, the panel’s aggregate scores 

indicated that the most important factors were as per Table 5.3.  

Table 5.3 



  

Emerging Significant Factors for Delphi Round 1  

For start-ups/early Development Firms:            Agg Score             Standard 
     Deviation 

 
 
Emphasis on product success/break through 47 0.8 
Market recognition 43 0.9 
Flexible lease terms 42 0.6 
Reasonable ability to grow and contract 42 0.6 
Importance of Business plan 41 0.7 
ICT and other business services 40 0.5 
For established firms: 
 
Market recognition 43  0.7 
Increase in capital value of firm 42 0.8 
Providing right work environment 41 0.7 
Importance of Business plan 41 0.7 
Emphasis on produce success/break through 41 0.7 
Developing staff 40 0.5 
Providing the right image to outside world 40 0.7 
 
For mature firms: 
 
Providing the right image for outside world 43 0.5 
Retaining/fostering quality staff 43 0.7 
Market recognition 43 0.8 
Increase in capital value of firm 42 0.8 
Importance of Business plan 41 0.9 
Providing the right work environment 40 0.7 

 

Some of these directly involve demand for the firms’ physical environment 

but practically all could be seen as having some influence or as having an 

indirect impact.  On this basis, Round 1 has fulfilled the objective of having 

the experts consider, and subsequently concur, that all matters raised from 

previous research were relevant and none should be dismissed at this stage.  

Further they did not request that any other factors be added.  Given that there 

was no intention to eliminate any of the factors at this stage, further analysis 

was considered unnecessary in this round. 

Additionally, in Round 1, the general perspectives on the research topic 

were sought.  Nine out of the 10 experts responded to 7 general questions 

asked.  In summary, the group believed (average score 3.6 out of 5) that 

knowledge-intensive companies were of growing importance both to the 

economy as a whole and as occupants of commercial property. They 

further considered (average score 3.0 out of 5) that little data appeared to 

be available to developers, owners and managers as the specific clients of 

that sector to assist them in aligning their assets with those demands.   
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On other general matters, there was general agreement (average score 3.7 

out of 5) that those controlling property took an overly conservative 

approach with dealing with firms in their early stages.  The experts 

further agreed (average score 3 out 5) that the development of research 

and technology parks) would have reasonable appeal to private sector 

investors but were unconvinced (average score 1.8 out of 5) that the 

private sector would invest in incubator facilities.  Finally, they did not 

agree (average score 1.4 out of 5) that the commercial property sector 

would be interested in taking up equity positions in early stage firms in 

lieu of rent.   

These were included as overview questions only and not proposed for 

further specific analysis. However, the group’s observations of the 

growing importance of this sector in the economy and an apparent lack 

of current understanding of it by those who own and manage commercial 

property provided further support of the value of this research. 

5.3 Delphi Round 2 - Distillation 

5.3.1 Objective of Round 2 and Method 

The outcomes of Round 1 of the Delphi process were encouraging overall  in that 

they confirmed the relevance of all the 27 factors that had emerged from the 

earlier research development phase of this work.  It also provided an early 

indication of significant issues that were emerging.  However based on that 

information, none of the 27 factors could yet be dismissed as of low relative 

importance.  Consequently, the second round needed to distil the outcomes of 

Round 1 so that a number of factors could be identified as being of high 

importance (and therefore definitely to be included in the priority list) and 

secondly others which the group generally considered were of lower priority 

overall and, for the purpose of this exercise, could be dismissed at the end of this 

round. 

To move towards that, Round 2 involved each of the 10 experts being 

individually provided again with the 27 factors on separate sheets for start-

ups/early development firms, established firms and mature firms.  In line with 

Delphi techniques, the experts were advised of the total score (level of 

importance) that was allocated by the group to that particular factor from the first 

round (see Appendix 5.5).  This would act to help focus and distil second round 

responses.  Each expert was then asked to rank those 27 factors, 1 being the 



  

lowest priority matter in the opinion of that expert ranking up to 27 being the 

highest priority all the factors, in that expert’s opinion. 

5.3.2 Round 2 – Outcomes. 

A summary of outcomes for each of the three categories is shown in Table 5.4.  

Details of these responses are included as Appendix 5.6.   
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Table 5.4 
 Delphi Round 2 – Summary of Outcomes 

 
Question No. Start-up/Early Development Firms Established Firms Mature Firms 

 Average Score Standard 
Deviation 

Average Score Standard 
Deviation 

Average Score Standard 
Deviation 

1 22.5 4.4 15.3 4.7 13.8 4.2 
2 8.3 4.4 1.9 1.0 1.9 1.9 
3 11 6.2 12.5 4.7 10.1 3.8 
4 18.8 4.8 10.9 3.9 5.8 3.8 
5 6.5 3.5 4.1 3.8 6.9 5.3 
6 10 4.9 4.6 2.8 6.3 6.5 
7 1.8 0.9 2.9 2.8 5.3 3.3 
8 19.8 3.9 24.9 1.8 23.8 2.3 
9 17.4 4.4 21.9 3.4 21.5 3.7 
10 3.7 3.2 9.3 6.3 11 5.9 
11 22.1 4.1 11.9 4.3 5.6 4.2 
12 16.9 6.6 15.6 5.0 11.6 4.9 
13 4.4 2.9 12.7 5.6 16.5 5.8 
14 7.6 3.1 15.1 6.6 17.3 4.0 
15 18.2 4.6 18.8 6.7 15.6 4.4 
16 10.2 5.1 14 5.2 13.1 4.6 
17 7.5 3.9 9.5 4.9 11.3 3.2 
18 15.6 5.2 9.7 6.0 5.7 3.5 
19 21.5 3.7 23.4 3.1 21.7 4.3 
20 14 6.3 15.8 6.1 18.3 8.2 
21 24.4 4.7 23 3.9 24.2 3.4 
22 14 7.1 18.2 4.5 19.6 4.8 
23 14.8 7.0 14.2 6.2 13.9 5.3 
24 8.2 5.3 19.4 5.7 20.6 5.3 
25 19.6 5.0 22.6 4.7 23 4.8 
26 15.1 4.8 15.4 6.6 18.1 5.4 
27 21.8 6.1 11.2 5.8 16 5.1 
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Scattergrams for the responses for each development stage are also included as 

Appendix 5.7.   These identify that the factors with the highest and lowest scores 

were also generally associated with the lowest standard deviations.  This indicated 

greater consistency of opinion of the experts on the more extreme factors but they 

were less uniform in their opinion on mid-ranked factors. This trend was strongest in 

the case of established firms. 

Boxplots summarising the results for each of the development stages are shown as 

Figure 5.5. 

Table 5.5 
Delphi Round 2 Boxplots 

Start-up / Early Established Firms 
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Table 5.5 (cont’d) 
Delphi Round 2 Boxplots 

 
Established Firms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mature Firms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Boxplots indicate an average point (shown as a dot within a box).  The shadow box 

represents the interquartile range, that is, where 50% of responses lie and single lines 

(wiskers) indicate the range.  Outliers or extreme scores are indicated as dots outside 

the range of the wiskers.  An average located towards the bottom of a box indicates 

skewed responses for a factor with more respondents giving a low score but with a 
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‘tail’ of higher scores.  Similarly, an average located towards the top of a box 

indicated skewed responses for that factor, with more respondents giving a high score 

but with a ‘tail’ of lower scores.  In these cases, these plots overall show clear 

variations in scores, both across particular classifications and between categories, 

reflected graphically in each case by changes in the location and size of the respective 

boxes.   

Standard deviation analysis is useful but needs to be considered in the light of the 

statistical parameters of the case.  There were, in each of the three categories, 27 

factors and only 10 respondents.  Consequently, whilst standard deviation can give an 

indication of general groupings, it must be noted that low-score standard deviations 

will be rare, given that even one aberrant response out of the 10 over such a large 

number of factors can significantly increase the standard deviation levels.  On the 

other hand, however, such statistical parameters would imply that, where relatively 

low standard deviations of one or two are encountered, there is indeed a very high 

degree of consistency in results.  Standard deviations across Round 2 are shown in 

Table 5.6. 

Table 5.6 
Delphi Round 2 

Summary of Standard Deviations 
 

 Lowest Standard 
Deviation 

Highest 
Standard 
Deviation 

Average Standard 
Deviation across 

all 27 factors 
Start-up/Early 

Development 
0.9 7.1 4.7 

 
Established 1.0 6.7 4.7 
Mature 1.9 6.5 4.5 

 
Given the general objectives of the second round, the two groups of figures that are of 

particular interest are as follows: 

(i) Any of the 27 factors which have a high average score and relatively low 

standard deviation.  (Such a coincidence would identify that the group 

generally agrees that this is a matter of high priority and therefore must be 

retained.) 

(ii) Factors which have low average scores and relatively low standard 

deviation.  (This would indicate that the group generally agreed that these 

matters were of low priority and, for the purpose of this exercise, could be 

dismissed at the end of Round 2.)  
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The balance of the 27 factors in each case, those effectively being identified as mid-

range in priority and/or with a higher standard deviation, would particularly require 

further analysis.   

• Kendall’s W Test and Chi Square Results 

A further refinement of this analysis was now required.  For reasons outlined in 

Section 3.2.4, Kendall’s W Coefficient and the Chi Square Tests were employed.  

Kendall’s W Coefficient effectively is a method of analysing non-parametric data to 

establish the level of concordance that exists amongst respondents.  The Chi Square 

Test is complementary to Kendall and establishes whether deviations occur as the 

result of random chance or as a result of some attributable trend or pattern.  In other 

words, it separates real effects from random variations by determining the probability 

of obtaining the observed result by chance.  In the case of the analysis of Delphi data, 

Chi Square may be of particular value in investigating the issue (raised by Rowe and 

Wright 1999) as to whether the opinions of the experts in the later “convergent” 

round truly represented their individual, evolving views or were somehow being 

contrived or forced.  Clearly, if Chi Square established that deviation in particular 

questions were random, then there were no other hidden or unexplored opinions 

present.  Chi Square represents a test for independence and is applicable to all cases 

of non-parametric data where there are five or more respondents (N) and at least 50 

observations in all (Anderson et al. 1989; Mendenhall et al. 1993).  In this case, there 

were 10 respondents (i.e. experts) and a total of 270 observations in each of the three 

development stages for the firms. The results of these two sets of analysis for each of 

the three development stages being investigated in Round 2 are shown in Table 5.7. 

Table 5.7 
Delphi Round 2 

Kendall’s W Test and Chi Square Results 
 

 Start-Ups/Early 
Development 
 

Established 
 

Mature 
 

N 
KW 
ChiSq 

10 
.656 

170.437 

10 
.639 

166.257 

10 
.673 

175.090 
 

[Note:  N = number of respondents (i.e. experts) 
KW = Kendalls W Test Results 
Chi Sq = Chi Square Test Results] 

In review, the Kendall’s W Coefficient establishes a satisfactory correlation between 

the responses of the experts.  The three key scores 0.656 for Start-up/Early 
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Development firms, (i.e. about 66%), 0.639 (i.e. about 64%) for Established firms and 

0.673 (i.e. about 67%) for Mature firms, in effect, indicates that about two-thirds of 

respondents were in agreement on any particular factor considered.  This level of 

concordance is of sound, practical significance for human responses.   As regards the 

Chi Square test, an extract showing established P values for the Chi Square analysis 

through the relevance range are included as Table 5.8. 

Table 5.8 
Table of Chi-Square Statistics 

(f- statistics with other P-values: P = 0.05, P = 0.01, P = 0.001) 
 
df P = 0.05 P = 0.01 P = 0.001 
25 37.65 44.31 52.62 
26 38.89 45.64 54.05 
27 40.11 46.96 55.48 
28 41.34 48.28 56.89 
29 42.56 49.59 58.30 
30 43.77 50.89 59.70 
Source: Quantitative Population Ecology:  On-line lectures, 

    Virginia Tech., Blacksburg, US, 
                                          http://www.ut.edu/sharon/PopEcol/tables/chisq.html) 
 
Chi-Square, in this case requires 26 entries (i.e. number of factors less 1).  It will be 

seen from Table 5.8 that any figure above 38.89 is considered to be consistent with 

random variance.  Any score above 45.64 is considered as very consistent with 

random variance and finally, anything above 54.05 is considered highly consistent.  

The Chi Square values achieved in this analysis were for Start-Up firms 170.4, for 

Established firms 166.3 and for Mature firms 175.1 (see Table 5.7).  This indicates 

very strongly that any deviation in results was very much at random, reflecting 

individual or personal or environmental matters pertaining to that expert and did not 

exhibit overall anything but a random deviation.  Consequently, the responses could 

be considered as sound and that there was no other trend or pattern in the results that 

would indicate that other, undiscovered issues or forces were involved. 

Overall, therefore, these two forms of analysis would confirm the validity of the 

Round 2 results in exhibiting both reliable levels of agreement (concordance) and, at 

the same time, confirming that no other trends or patterns in results existed that might 

indicate other undercover issues or forces were involved. 

halla
This table is not available online.  Please consult the hardcopy thesis available from the QUT Library
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• Analysis of Variance (ANOVA) 

Finally, in this round it was necessary to establish which of the variables for the three 

categories were assessed in this round to be of high enough priority to be considered 

again in the third round.  Whilst the outcomes based on average scores and standard 

deviations provided some guide on this (refer Table 5.4), a more sophisticated 

approach is required on this, given the need to now accurately distil the factors under 

consideration. 

An Analysis of Variance (ANOVA) methodology, and subsequently Tukey’s test, 

provided a vehicle for such a statistical process.  These allowed for the identification 

and comparison of a number of non-parametric factors (‘variables’) derived from a 

range of different sources.  The findings from this research are a case in point where 

input is being submitted from 10 sources (i.e. the experts on the panel).  In summary, 

this analysis compares average responses and observed variances to identify which 

responses show no significant differences between the overall characteristics of one 

response and another.  This form of multiple comparison analysis using initial data is 

included as Appendix 5.8. 

In each of the three development stages, start-up/early stage, established and mature, 

the factors with the highest average scores were identified (see Table 5.4).  These 

were the highest priority factors raised in each category.  Using the results from the 

multiple comparison analysis (Appendix 5.8), responses that showed no significant 

variation from those responses could be added.  When these were exhausted, the 

second highest average score was identified and any additional responses shown as 

having no significant variance to that response were then added.  In this way, a 

priority group was identified.  This is shown in Table 5.9. 
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Table 5.9 
Delphi Round 2 

List of Highest Priority Factors – Based on Tukey’s Test  
 

Start-up/Early Stage Knowledge-Intensive Firms 
Priority 
responses 

Other responses with no significant variation 

21 1 4 8 9 11 12 15 19 
1 4 8 9 11 12 15 18 19 21 23 25 26 27 
27 4 8 9 11 12 15 18 19 20 21 22 23 25 26 

Established Knowledge-Intensive Firms 
Priority 
responses 

Other responses with no significant variation 

8 9 15 19 21 22 24 25 
21 1 8 9 12 14 15 19 20 22 24 25 26 
25 1 8 9 12 14 15 19 20 21 22 24 26 

Mature Knowledge-Intensive Firms 
Priority 
responses 

Other responses with no significant variation 

21 8 9 13 14 19 20 22 24 25 26 
8 9 13 14 19 20 21 22 24 25 26 27 
25 8 9 14 15 19 20 21 22 24 26 27 

[Note : (1)  Underlined figures indicate new entries for that priority factors. 
 (2)  For consistency and clarity, the numbering of priorities here has been 

translated back to the original question numbering in Round 1.]   
 
 
In this way, approximately half of each of the factors in each of the stages have been 

identified and verified as of high priority and should be the subject of Delphi Round 

3.  The questions are as follows: 

(i) Factors for Start-up / Early Stage Firms: 

21 – The importance of having a Business plan 

1 – Accommodation cost 

4 – Proximity to business support 

8 – Retaining and fostering quality staff 

9 – Providing an office environment that optimises staff performance 

11 – Flexibility of lease 

12 – Reasonable ability to grow or contract 

15 – ICT and other business services 

19 – Providing the right work environment overall as a priority for the firm 

18 – Cost control as key driver of the firm’s activities 

23 – The importance of immediate income 

25 – Obtaining recognition in the market 

26 – Emphasis on developing staff 
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27 – Achieving breakthroughs in product and development 

20 – The right image to clients / outside world 

22 – Adherence to business plan 

(ii) Factors for Established Firms 

8 – Retaining and fostering quality staff 

1 – Accommodation cost 

9 – Providing an office environment that optimises staff performance 

15 – ICT and other business services 

19 – Providing the right working environment overall as a priority for the 
firm 

21 – The importance of having a business plan 

12 – Reasonable ability to grow or contract 

14 – Quality of space 

20 – The right image to clients / outside world 

22 – Adherence to business plan 

24 – Importance of increasing the capital value of the firm 

25 – Obtaining recognition in the market 

26 – Emphasis on developing staff 

 (iii) Factors for Mature Firms: 

21 – The importance of having a business plan  

8 – Retaining and fostering quality staff 

 9 – Providing an office environment that optimises staff performance 

 13 – Building external image 

 14 – Quality of space 

 19 – Providing the right work environment overall as a priority for the 

 firm  

 20 – The right image to clients / outside world 

 22 – Adherence to Business plan 

 24 – Importance of increasing the capital value of the firm 

 25 – Obtaining recognition in the market 

 26 – Emphasis on developing staff 

 27 – Achieving breakthroughs in product and development 

15 – ICT and other business services 
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There is not exactly the same number in each group because of slight differences in 

the number of factors with no significant variation to the original priority factor 

identified in that data set.  It will be noted that there has emerged some variation of 

the composition of the three groups and that is to be explored further in Round 3. 

Overall, Round 2 had fulfilled its objective of distilling, under a formal structure, a 

smaller number of identified, high priority factors for further analysis.  From the 

original 27 in each development stage, 15 had now been established as the highest 

priority issues for start-up/early development firms, and 13 for both established and 

mature knowledge-intensive firms.   

Whilst those factors can, through the application of multiple comparison analysis, 

now be placed into priority groups, further Delphi rounds will be required to further 

distil these remaining factors to a smaller number and, secondly, to more accurately 

rank those final priorities. 

5.4     Delphi Round 3 – Priorities 

5.4.1 Overall Objectives and Method 
 

The third Delphi round followed the analysis process and methodologies established 

in Round 2.  The aim of this round was to establish whether a more accurate priority 

ranking could be established for the non-parametric factors already identified for each 

of the three development stages for knowledge-intensive companies.  Whilst Round 2 

had successfully distilled the earlier large number of variables, clear prioritisation of 

priority variables and provable stabilisation of consensus was yet to be achieved. 

On that basis, a third round of questions was presented to each of the experts.  For 

each of the three development stages, the factors, as assessed as priorities in Round 2, 

were provided and the experts were requested to rank these in what they individually 

saw as lowest to highest priority.  To assist in moving the group towards consensus, 

the rankings of relative importance of factors, as established in Round 2, were 

included.  Experts were advised, however, that these results were provided for 

information only.  Additionally, based on certain definitional questions asked by 

several of the experts in Round 2, Round 3 questions were accompanied with some 

simple clarification of terms used.  Details of those and the Round 3 questionnaire are 

included as Appendix 5.9. 

The smaller number of variables in the round (15 in the case of Start-up/Early 

Development firms, 13 for Established firms and 13 for Mature firms) made the task 

for the expert panel much easier and more focused than the earlier two rounds. 
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5.4.2 Round 3 – Outcomes 

A summary of results for each of the three categories is shown in Table 5.10.  In each 

case, some level of prioritisation emerged, ranging from low average scores, 

representing factors that were identified by the experts as of relatively low priority, 

through progressively to variables with higher average scores, indicating a higher 

priority.  Details of responses are included in Appendix 5.10. 

Table 5.10 
Delphi Round 3 - Summary of Outcomes 

 
Start-up/Early Development Firms 

Original Question 
Number 

 

Ranking Round 2 Average Score 
(Round 3) 

Standard Deviation 
(On Score Round 3) 

20 1 2.8 2.9 
22 2 2.8 2.9 
23 3 6.6 3.4 
26 4 4.4 2.7 
18 5 4.4 1.4 
12 6 7.6 3.2 
9 7 6.5 2.3 

15 8 8 3.1 
4 9 8.5 2.7 
8 10 10.7 2.2 

19 11 8.7 3.8 
27 12 12.5 1.4 
11 13 12.3 2.2 
21 14 12.2 3.6 
1 15 12 4.3 

 
Established Firms 

Original Question 
Number 

 

Ranking Round 2 Average Score 
(Round 3) 

Standard Deviation 
(On Score Round 3) 

14 1 2.2 3.1 
1 2 3.7 3.3 

26 3 3.4 1.4 
12 4 4.1 2.0 
20 5 5.4 2.0 
22 6 5.5 1.7 
15 7 6.4 2.4 
24 8 7.9 1.3 
9 9 8.8 2.6 

25 10 10.2 1.8 
21 11 10.9 2.3 
19 12 10.5 1.9 
8 13 12 1.1 
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Table 5.10 (cont’d) 
Delphi Round 3 

Summary of Outcomes 
 
Mature Firms 

Original Question 
Number 

 

Ranking Round 2 Average Score 
(Round 3) 

Standard Deviation 
(On Score Round 3) 

15 1 2.6 2.0 
13 2 2.9 2.8 
14 3 3.7 2.8 
27 4 3.9 2.0 
26 5 5.1 1.4 
20 6 6.8 2.6 
22 7 6.4 2.8 
24 8 8.9 1.7 
9 9 8.6 2.4 

19 10 8.3 2.1 
25 11 10.7 2.3 
8 12 11.6 1.4 

21 13 11.5 2.2 
 

 Further, with a smaller number of variables, standard deviations now established 

much closer clustering [(see Table 5.11, compared with the previous round (see Table 

5.6)]. 

Table 5.11 
Delphi Round 3 

Summary of Standard Deviations 
 

 Lowest Standard 
Deviation 

Highest 
Standard 
Deviation 

Average Standard 
Deviation across 
all variations in 

group 
Start-up/Early 

Development 
1.4 4.3 2.8 

 

Established 1.0 3.3 2.1 

Mature 1.4 2.8 2.2 

 

A comparison between the rankings established in Round 2 and the average scores for 

the same variables in Round 3 was then carried out to identify consistency of 

responses between those rounds.  Those plots are included as Appendix 5.11. These 

results indicate a strong level of stability compared with earlier rounds.  Whilst still 

showing minor variability on responses to certain specific factors, average responses 

were now showing consistent scoring and prioritisation between subsequent rounds. 
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Box plots for Round 3 results are shown in Table 5.12.  These again indicate clear 

variation in scores, but showing a pattern generally consistent with the previous 

round. 

Table 5.12 
Delphi Round 3 Boxplots 

 

Start-up/Early Development Firms 

 

 

 

 

 

 

 

 

 

 

Established Firms 

 

 

 

 

 

 

 

 

 

 



201 

Table 5.12 (cont’d) 
Delphi Round 3 Boxplots 

Mature Firms 

 

 

 

 

 

 

 

 

 

 

Following the process established in Round 2, the Round 3 results were then analysed 

for correlation and community of responses using both Kendalls W Coefficient and 

the Chi Square Test.  The results are presented in Table 5.13. 

Table 5.13 
Delphi Round 3 

Kendalls W Test and Chi Square Results 
 

 Start-up/Early 
Development 

 

Established 
 

Mature 
 

N 10 10 10 

Kw .679 .699 .589 

Chi Sq 81.521 83.881 82.390 

 
[Note:   N = number of respondents (i.e. experts) 

Kw = Kendall’s W Test Results 
Chi Sq = Chi Square Test Results] 

As regards Kendall’s W Coefficient Test results in this case, a satisfactory correlation 

between the responses of the experts is identified.  In effect, the three scores - .679 for 

Start-ups/Early Development (i.e. about 68%), .699 for Established (i.e. about 70%) 

and .589 for Mature firms (about 59%) – indicate that between about 60% and 70% of 

respondents were in agreement across the board.  As for the previous round, this level 

of concordance is of sound, practical significance for human responses. 
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As regards Chi Square, an extract showing P values for Chi Square analysis through 

the relevant range is included as Table 5.14. 

Table 5.14 

Table of Chi Square Statistics 

(f = statistic with other P values:  P = 0.05, P = 0.01, P = 0.001) 

df P = 0.05 P = 0.01 P = 0.001 

12 21.03 26.22 32.91 

13 22.36 27.69 34.53 

14 23.69 39.14 36.12 

15 25.05 30.58 37.70 

 

Source:  Quantitative Population Ecology:  On-line lectures, 
Virginia Tech., Blacksburg, US,                            
http://www.ut.edu/sharon/PopEcol/tables/chisq.html) 
 

 

Again, paralleling the Round 2 analysis, Chi Square analysis requires one less entry 

than the number of variables (factors).  This equates in Round 3 to 14 entries for 

Start-up/Early Development firms and 12 entries each for Established and Mature 

firm classifications.  The Chi Square result for Start-up/Early Development firms 

(Table 5.15)  in this case is 81.521.  From Table 5.16, any result over 36.12 reflects as 

very consistent with random variances and therefore reinforcing the validity of this 

research stage.  A similar outcome was obtained for both Established and Mature 

firms where the results shown in Table 5.15, 83.881 for Established firms and 82.390 

for Mature firms well exceed the level of 32.91 (refer Table 5.16 above), above which 

results are considered as very consistent with random variance. 

Having established the validity of this stage, the final phase, as with Round 2, used 

Analysis of Variance (ANOVA) and Tukey’s Test to prioritise the outcomes of the 

range.  The methodology here has previously been summarised in Section 3.2.4 and 

Section 5.3 and is based on data included in Appendix 5.12.  For Round 3, this 

produced the priority grouping shown in Table 5.15. 

halla
This table is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Table 5.15 
Delphi Round 3 

List of Highest Priority Factors – Based on Tukey’s Test 
 

Start-up/Early Stage 

Priority 
responses 

Other responses with no significant variation 

1 21 19 27 4 11 8 
21 27 19 4 11 8 15 9 

 
Established 

Priority 
responses 

Other responses with no significant variation 

8 21 19 25 9 
21 19 25 9 24 15 

 
Mature 
Priority 
responses 

Other responses with no significant variation 

21 8 25 19 9 
8 25 19 9 22 24 

 
[Note : (1) Underlined figures indicate new entries for that priority factor.  

 (2) For consistency and clarity, the numbering of priorities here has been  
translated back to the original question numbering in Round 1.] 

 
In each of the three stages, a smaller number of variables seen by the expert panel as 

the highest priority could be identified in the first two tranches of priority responses.  

Further (i.e. third and subsequent) tranches were not included as such additional 

possible entries were also associated with the lowest priority responses.  

Consequently, based on this analysis of variance, the highest priority factors for each 

of the stages is as follows: 

(i) Factors for Start-up/Early Development 

1  -  Accommodation cost 

21 – Importance of having a business plan 

19 – Providing the right work environment 

27 – Achieving breakthroughs in product and development 

4  -  Proximity of business support 

11 – Flexibility of leases 

8  –  Retaining and fostering quality staff 

9  -  Providing an office environment that optimises staff performance 
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(ii) Factors for Established Firms 

8  -  Retaining and fostering quality staff 

21 – Importance of having a business plan 

19 – Providing the right work environment overall as a priority for the firm 

25 – Obtaining recognition in the market 

9  -  Providing an office environment that optimises staff performance 

24 – Increase in capital value of the firm 

15 – ICT and other business services 

(iii) Factors for Mature Firms 

21 – Importance of having a business plan 

8  -  Retaining and fostering quality staff 

25 – Obtaining recognition in the marketplace 

19 – Providing the right work environment overall as a priority for the firm 

9  -  Providing an office environment that optimises staff performance 

22 – Adherence to business plan 

24 – Increase in capital value of the firm 

Round 3 had thereby been successfully completed with the identification of a 

relatively small group (nine in the case of Start-up firms, and seven in the case of 

both Established and Mature firms) as what the experts considered as the highest 

priority factors for each development stage.  Encouragingly, too, there was 

considerable stability in consensus between outcomes of Rounds 2 and 3.  Finally, 

and of considerable interest to this research, both similarities and variations in factors 

were emerging across the three development stages. 

It now only remained, in Round 4, to confirm stability of consensus and to establish 

any further priority ranking for the remaining factors. 
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5.5 Delphi Round 4 – Stabilisation 
5.5.1 Objectives of Round 4 

Given that an appropriate number of high priority issues had now been established 

through the previous rounds, the objective of the fourth round was to seek to more 

accurately prioritise those remaining factors and, secondly, to confirm that a stable 

consensus had been reached. 

5.5.2 Outcomes 

The Round 4 factors, based on the outcomes of Round 3, were again circulated.  A 

copy is shown as Appendix 5.13.  A summary of results for each of the three stages of 

development is shown in Tables 5.16.  Further details are provided in Appendix 5.14. 

Because of the now relatively small number of factors whose general level priority 

was established in previous rounds, clustering was considerably closer with standard 

deviations ranging only from 1.1 to 2.4.  It is interesting to note that, through the 

development stages – from Start-up/Early Development to Established to Mature, the 

average standard deviation fell from 1.9 to 1.6 to 1.4, identifying closer grouping and 

a somewhat higher level of consensus of opinion amongst the experts for later 

development stages. 

Table 5.16 
Delphi Round 4 

Summary of Outcomes 
 
Start-up/Early Development Firms 
 

Original Question 
Number 

Ranking Round 2 Average Score 
(Round 3) 

Standard Deviation 
(On Score Round 3) 

9 1 1.8 1.1 
15 2 3.3 2.2 
8 3 4.5 1.4 

11 4 4.5 2.2 
4 5 4 1.8 

27 6 6.1 2.4 
19 7 5.7 2.1 
21 8 7.1 2.4 
1 9 8 1.2 
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Table 5.16 (cont’d) 
Delphi Round 4 

Summary of Outcomes 
 
Established Firms 
 

Original Question 
Number 

Ranking Round 2 Average Score 
(Round 3) 

Standard Deviation 
(On Score Round 3) 

15 1 2.8 2.0 
24 2 2 1.1 
9 3 3.3 1.3 

25 4 3.9 1.3 
19 5 5.1 1.4 
21 6 5 2.0 
8 7 5.9 1.9 

 
Mature Firms 
 

Original Question 
Number 

Ranking Round 2 Average Score 
(Round 3) 

Standard Deviation 
(On Score Round 3) 

24 1 1.4 1.0 
22 2 2.9 1.5 
9 3 3.2 1.1 

19 4 4.4 1.3 
25 5 5 1.7 
8 6 5.8 1.3 

21 7 5.3 2.0 
 

 

For consistency and completeness here, Kendall’s W Test and Chi Square Test were 

applied with results shown in Table 5.17. 

Table 5.17 
Delphi Round 4 

Kendalls W Test and Chi Square Results 
 

 Start-up/Early 
Development 

 

Established 
 

Mature 
 

N 10 10 10 

Kw .496 .420 .525 

Chi Sq 39.653 25.200 31.500 

 
[Note:   N = number of respondents (i.e. experts) 

Kw = Kendall’s W Test Results 
Chi Sq = Chi Square Test Results] 
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As regards Kendall’s W Coefficient Test results, about 40% to 50% of respondents 

are in agreement across the board for any particular factor. This represents a level of 

concordance that is of sound practical significance for human responses.  As regards 

Chi Square, an extract showing P value for Chi Square analysis through the relevant 

range is included as Table 5.18. 

Table 5.18 

Table of Chi Square Statistics 

(f = statistic with other P values:  P = 0.05, P = 0.01, P = O.001) 

df P = 0.05 P = 0.01 P = 0.001 

5 11.07 15.09 20.52 

6 12.59 16.81 22.46 

7 14.07 18.48 24.32 

8 15.51 20.09 26.13 

9 16.92 21.67 27.88 

10 18.31 23.21 29.59 

 
Source:  Quantitative Population Ecology:  On-line lectures, 

Virginia Tech., Blacksburg, US,             

(http://www.ut.edu/sharon/PopEcol/tables/chisq.html) 

Chi Square in this case required eight entries for start-up/early development firms, six 

for established firms and six for mature firms (in each case the number of factors less 

one).  As regards the start-up/early development results (df = 8), it will be seen from 

Table 5.18 that any figure above 15.51 is considered to be consistent with random 

variance.  Any score above 20.09 is considered to be very consistent with random 

variance and finally, any score above 26.13 is considered highly consistent.  The 

analysed score in this case was 39.653, thus representing high consistency with 

random variance.  Similarly, the results for established firms assessment (25.200) and 

mature firms (31.500) were again categories as highly consistent with random 

variance (i.e. above 22.46 for df = 6).  This implies that there is no other trend or 

pattern in those results that would indicate undiscovered issues or forces involved. 

As with previous rounds, both Kendalls and Chi Square tests confirm the validity of 

the results. 

halla
This table is not available online.  Please consult the hardcopy thesis available from the QUT Library
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Round 4 only resulted in some reprioritisation of several of the factors for Start-

up/Early Development firms and minor reprioritisations in the Established and 

Mature firm priority factors.  These reprioritisations were, however, all on very fine 

margins between close scores and none represented significant change in the opinion 

of the experts.  No expert made any further comment or required additional matters to 

be considered.  Given the relatively minor reprioritisation necessary here, it can be 

now stated that stable consensus existed and the ranked priorities for each of the 

stages had been established as follows: 

For Start-up/Early Development Knowledge-Intensive Firms (in descending order 

of priority) 

• Accommodation Cost 

• Importance of a business plan 

• Achieving breakthroughs in product and development 

• Provide the right work environment overall as a priority for the firm 

• Retain and foster quality staff 

• Flexibility of leases 

• Proximity of business support 

• ICT and other business services 

• Providing an office environment that optimises staff performance 

For Established Knowledge-Intensive Firms (in descending order of priority) 

• Retaining and fostering quality staff 

• Importance of having a business plan 

• Providing the right work environment overall as a priority for the firm 

• Obtaining recognition in the market 

• Providing an office environment that optimises staff performance 

• ICT and other business services 

• Increase in capital value of the firm 
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For Mature Knowledge-Intensive firms (in descending order of priority) 

• Importance of having a business plan 

• Retaining and fostering quality staff 

• Obtaining recognition in the market 

• Providing the right environment overall as a priority for the firm 

• Providing an office environment that optimises staff performance 

• Adherence to business plan 

• Increase in the capital value of the firm 

Overall, several key observations emerge.  In the first instance, even though the initial 

starting list of factors was diverse, a number of very specific property related issues 

were identified in each of the stages, particularly those related to establishing an 

effective office environment and the provision overall of the right work environment 

for activities now undertaken by such firms.  Across the development stages, there are 

elements of both diversity and commonality.  Overall accommodation cost, for 

example, was seen by the experts as the highest priority factor for start-up/early 

development firms but was not included at all in the priority group for the other two 

stages.  Likewise, factors that related to product breakthrough and the need for 

flexibility were a high priority in the Start-up/Early Development stage but, in 

subsequent stages, these were replaced by issues of market recognition and increasing 

the firm’s capital value. 

As well as an identified priority in each group for the creation of the optimum 

physical environment, all groups placed significant priority on the retaining and 

fostering of quality staff.  Given the nature and operations of knowledge-intensive 

firms, the prominence of this factor would have been anticipated.  Finally, the experts 

saw the existence of a business plan as either the highest or second highest priority in 

each stage. 

It needs to be noted in this analysis that, in many cases, the original average scores 

and rankings were very close between one variable and the next.  Earlier in this 

research also, it was explained that firms were highly individualist and variations in 

application would naturally occur from time to time.  For those reasons, it is 

considered both practical and realistic to consider these as the grouping of highest 

priority factors rather than being overly prescriptive as to exact rankings within those 

groups. 
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5.6 Expert Panel Meeting 

The Delphi process was completed with a presentation session to the expert panel 

held on Friday 17th March 2006.  Eight of the 10 members of the expert panel 

attended.  No new material or new comment was received as to the content and 

outcomes. 

Given the process and advice provided through earlier stages, the experts advised that 

the outcomes were largely as anticipated and there was general consensus both to the 

validity of those outcomes and of the process.  A summary of the feedback on the 

Delphi process from the expert panel obtained at the seminar is included in Section 

6.4.2. 
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CHAPTER 6 FINDINGS, APPLICATION AND 

CONFIRMATION  

Introduction 

This chapter summarises the findings developed progressively through the literature review, 

research development and, particularly, as the outcomes of the Delphi analysis.  Whilst 

recognising the risks of generalisation in such diverse investigations, a number of sound 

findings and common themes have been established.  These set parameters for the interface 

between contemporary, knowledge-intensive firms and their physical, office environment.  

Both demand and supply parameters are considered. 

The chapter then considers these findings against four living laboratory case studies 

investigated earlier in the research and a fifth, not previously considered, to establish the 

relevance and validity of the findings in practical application.  Finally, because of the 

importance of the Delphi analysis to this and potentially future research projects, a review of 

its use within this research is also included. 

6.1 Summary of Findings 

Because of the iterative nature of this research project, many of the progressive 

findings were outlined throughout the preceding chapters.  For completeness, 

however, those findings are consolidated hereunder. 

6.1.1 Overview 

The research to this point establishes that fundamental and specific demand factors 

can be identified in the use of office accommodation and the built environment by 

firms identified as knowledge-intensive.  The demand for offices in Australian cities 

continues to grow and knowledge-intensive firms represent the fastest growing group 

using this accommodation (Holland 2004). 

As well as a range of external forces such as globalisation, changing technologies and 

competition, these firms fundamentally use offices in new ways, emphasising team 

behaviour, social capital and networks in their contemporary business models.  

Demand for office accommodation is largely determined by the market and must be 

correctly assessed if the responses by owners and managers are to be successful.  

Consequently, much of the research, including the Delphi analysis, places emphasis 

on demand aspects. The research has identified the highly individualistic character of 

contemporary knowledge-intensive firms and, consequently, care must be taken in 

being overly prescriptive as regards the ranking of accommodation demand factors.  
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This research would conclude, however, that there are a number of common themes 

that encourage certain accommodation solutions.  These include links to business 

planning, the requirement to retain and foster quality staff and the need to secure a 

work environment conducive to the type of work and functions now carried out by 

such firms.  Notwithstanding that, the research also indicates that there are significant 

variations in the demand priorities for these types of firms as they progress through 

various development stages (See Section 6.1.2 below). 

Importantly, investigations indicated a generally sound level of satisfaction by such 

firms in their current accommodation.  However, there was a strong perception by 

tenants that owners and managers understood little of these types of firms and their 

fundamental requirements.  The research supports the view that these new 

requirements provide commercial assets with new opportunities.  Here, the built 

environment can be of greater functional value to these types of firms than simply 

providing passive space as a platform for business. Rather, accommodation can now 

provide an environment for business, providing a place that meets both group and 

individual worker requirements for creative, interactive work space, an image to 

present to the external world and, finally, a statement on the character, ethos and 

philosophy of the firm. 

More specifically, the research relies on the earlier work of Brand (1994), Duffy 

(1998), Pawley (1998), O’Meara (1999) and Week (2002) in considering commercial 

buildings as evolving, dynamic assets which were capable of facilitating change, 

provided that adaptability and flexibility are secured through innovative design and 

innovative, ongoing management.  Place remains critical for these firms as they 

simultaneously deal with the immediacy of the local physical environment (with staff, 

clusters and linkages) and with expansive and largely uncontrolled, global markets.  

This research would suggest that new accommodation options will better combine 

with ICT to provide seamless communication across multiple work sites and, under 

that scenario, will continue to challenge the primacy of CBD locations.  For all that, 

this research identified that, whilst physical surroundings, accommodation and 

location appeared critical to those firms, such issues attract very limited consideration 

in the large majority of their business plans.  Within the specific data collection stage 

of this work, it was established that only 25% of 36 firms interviewed gave anything 

but the most superficial identification of location and built environment issues within 

their business plan  The establishment of a better interface here represents a real 

opportunity to enhance the performance of such firms.  The functionality and input 

value of property in this emerging environment remain to be fully exploited. 
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Finally here, much of the economic success, productivity increases and growth of the 

last decade have been based on the rise of importance and influence of social capital, 

particularly in knowledge-intensive sectors.  Contemporary offices must continue to 

incorporate innovative layout in new and retrofitted accommodation to capitalise 

upon that.  Contemporary office design features such as more extensive use of 

common areas and various forms of meeting places go some way to addressing those 

issues.  However, in the wider context in which, by definition, social capital 

flourishes, certain locations and precincts will be favoured because of the level of 

social capital networks that exist or that can be developed. 

6.1.2 Specific Demand Parameters 

In addition to the overview comments in Section 6.1.1, the specific outcomes of the 

Delphi analysis (Chapter 5) are fundamental to this research.  This analysis 

established the priority issues that would be taken into account when determining the 

best accommodation and location for knowledge-intensive firms, having regard also 

to their stage of development.  These outcomes are analysed in Chapter 5 but are 

summarised in Figure 6.1. 

For Start-up/Early Development Knowledge-Intensive Firms (in descending order 
of priority) 

• Accommodation Cost 
• Importance of a business plan 
• Achieving breakthroughs in product and development 
• Provide the right work environment overall as a priority for the firm 
• Retain and foster quality staff 
• Flexibility of leases 
• Proximity of business support 
• ICT and other business services 
• Providing an office environment that optimises staff performance 

For Established Knowledge-Intensive Firms (in descending order of priority) 
• Retaining and fostering quality staff 
• Importance of having a business plan 
• Providing the right work environment overall as a priority for the firm 
• Obtaining recognition in the market 
• Providing an office environment that optimises staff performance 
• ICT and other business services 
• Increase in capital value of the firm 

For Mature Knowledge-Intensive firms (in descending order of priority) 
• Importance of having a business plan 
• Retaining and fostering quality staff 
• Obtaining recognition in the market 
• Providing the right environment overall as a priority for the firm 
• Providing an office environment that optimises staff performance 
• Adherence to business plan 
• Increase in the capital value of the firm 

Figure 6.1 
Summary of Outcomes – Delphi Analysis 
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6.1.3 Specific Supply Parameters 

This research also examined a number of current property asset responses to address 

the new accommodation requirements of these types of firms.  This involved 

specifically the investigation of living laboratory case studies and, more generally 

throughout the research, observations on built environment and physical 

infrastructure issues. 

Incubation and technology parks that involve input from both the public and private 

sectors provide examples here.  Additionally, private sector investment and 

development opportunities appear to exist in creating point-of-difference, 

accommodation clusters for such firms. On the basis of investigations in this research, 

the retrofitting of carefully selected, existing buildings could be particularly 

advantageous for such uses.   

Further to the overview comments made in Section 6.1.1, specific findings regarding 

contemporary property responses to accommodate knowledge-intensive firms are as 

follows: 

(i) Care must be taken in initial design and establishment of development 

densities and layouts to ensure the required integration of ICT, clustering, 

business services and particularly social capital networks.  The provision of 

effective accommodation to such firms needs to involve substantially more 

than the provision of hard, passive, physical infrastructure (Section 2.5,   

Section 4.2.3); 

(ii) The demand parameters for individual knowledge-intensive firms remain 

volatile and, as much as possible, flexibility and adaptability must be built 

into the design, function and management of assets provided for such firms, 

with theming and focus of buildings and of precincts being allowed to evolve 

over time (Section 4.1, Section 4.2.2); 

(iii) Regardless of whether developments involve for-profit or not-for-profit 

organisations, or some mixture of the two, such projects provide, at their 

essence, property assets and infrastructure.  Successful projects investigated 

in this research invariably followed normal property development and lease 

management/property management models.  This provided an appropriate 

level of asset and financial control and performance monitoring, regardless of 

the funding model adopted (Section 4.2.2 and Section 4.2.4); 

(iv) Whilst private sector opportunities exist in components of all the forms of 

accommodation studied, it is doubted that a free-standing, quality incubation 
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facility, based on purely for-profit investment, would be sustainable long 

term (Section 4.2.2); 

(v) These new, more sophisticated forms of commercial accommodation would 

appear to offer significant opportunities for public-private partnerships in the 

case of technology parks and related facilities, and in the retrofitting of 

existing ‘low road’ buildings or precincts where a point of difference can be 

created (Section 4.2.4 and Section 4.2.5); and 

(vi) A wider, more involved role for property and facilities managers could also 

be envisaged. 

6.2 Reconsideration of Living Laboratories Case Studies 

previously studied in view of research findings 

On the basis of these consolidated findings, each of the four living laboratories case 

studies was revisited and reconsidered.  The aim here was to confirm or otherwise 

whether the research outcomes appeared consistent with the practical experiences and 

firm-property interfaces of those sites.  The results are summarised below. 

6.2.1 i.lab Incubator, Toowong, Brisbane – Review 

In Section 4.2.2, an incubation facility (i.lab) was examined and a number of 

observations and deductions made regarding that type of property facility used to 

accommodate principally start-up/early stage, knowledge-intensive firms in South 

East Queensland.  Though requiring substantial government support since its 

establishment in 2000, the facility does represent an example whereby a fairly typical 

B-grade commercial building in a fringe CBD area has been used as a platform to 

supply accommodation and a range of services to this type of firm. Components of it 

at least may have wider application across the property sector. 

From the earlier analysis, overall observations and learnt experiences were as follows: 

(i) High quality incubation facilities required not simply the provision of suitable 

accommodation but also a range of services.  Experience here would indicate 

that such costs cannot be fully recovered from occupant firms.  Based on the 

i.lab experience, it is considered problematic whether an incubation facility 

offering the full range of services required is sustainable long term without 

the support of government, a university or some other benefactor; 

(ii) Incubators need to be run on fairly strict guidelines and with professional 

management.  Without that, they have potential to rapidly degenerate into 

little more than serviced offices;  and 
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(iii) The i.lab example would indicate that incubation facilities need to be 

customised and adapted to the local environment and needs.  Its identity and 

location within a recognised new business precinct in Toowong was an 

important aspect of all of that. In the case of i.lab, its success in attracting and 

holding firms was not related to its links with universities nor, overall, with 

other incubators either nationally or internationally. 

In the Delphi process of this research, nine factors were seen as being the highest 

priority group of issues that affected the interface and demands between start-up/early 

development, knowledge-intensive firms and their physical environment (refer 

Section 6.1.2).  It was opportune to reflect on the relevance of these factors to the 

earlier investigation and outcomes of the i.lab case study.  As well as the priorities for 

start-up/early development firms, it was considered that the seven highest priority 

Delphi factors for established knowledge-intensive firms may also have some 

relevance, given the range of tenants accommodated.   

To that end, additional visits were made to the i.lab facility and further interviews 

held with the new Manager of i.lab, Ms Anne-Marie Birkhill, and Mr John Kenny, 

immediate past Manager of the facility.  In the 18 month period between the original 

case study and this review, the i.lab facility had grown substantially.  Whilst still not 

near financial independence, it now had expanded to 24 occupant firms and secured 

an additional 400m2 of space in the same building, adjoining the existing lease.  

Importantly, this expansion allowed the further amortisation of overall management 

and support facility costs for the entire operation.  Additionally, i.lab was now large 

enough to develop clusters of firms with similar interests.  Whilst many occupants 

had businesses related to ICT and ICT development, three now specialised in 

geographic information systems (GIS) and four were dealing with common clients. 

Both Birkhill and Kenny were presented with the overall outcomes from the Delphi 

analysis and both concurred that these were indeed highly relevant and high priority 

factors.  Birkhill noted that, from her experience, it was not surprising that 

‘accommodation cost’ was identified as the highest priority in the start-up/early 

development group but was not listed at all for the other two categories.  She believed 

that, whilst the commitment to a recurrent expenditure such as rent loomed as very 

important for a start-up enterprise, the firms soon recognised that the overall cost 

burden was, in absolute terms, substantially less than staff and product development 

costs.  However, both Birkhill and Kenny agreed that accommodation cost, and a 

related factor, flexibility of leases, should be listed in these high priority factors as 

they do indeed weigh heavily on the decision-making processes of firms in this first 

category.  Birkhill noted too that firms at this stage concentrate most of their efforts 
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on product development.  Typically, at this stage, testing may disprove the viability of 

the entire initiative and effectively terminate the company’s operations.  In the i.lab 

experience, therefore, achieving breakthrough in product and development, proximity 

to business support and flexibility of leases are indeed related, based on the product 

testing phase that these firms typically undertake.   

Both Birkhill and Kenny confirmed the importance of business planning and noted 

that for many of the occupants within i.lab, part of their current business planning is 

based on a time within incubation facilities with access to business support and 

business services.  Here at least, the link between physical environment and the 

direction and strategy of the firm was being recognised in planning documents. 

Birkhill noted, however, that whilst all firms in i.lab have a business plan, many of 

the very early entrants underrate the significance of such documents and activities.  

Typically, most of the concepts and strategies were personal to the CEO of the small 

firms rather than in a live, dynamic and evolving business plan document.  She 

considered that as a serious flaw in the approach taken by many start-up and early 

development firms in establishing their direction and operations.  She noted, however, 

that these comments do not detract from the importance of business planning 

documents.  She concluded here that ‘business planning’ was perhaps poor or clichéd 

terminology.  Rather, the concepts of firm philosophy, direction and strategy were the 

relevant issues here.  Often the firms were not aware of the importance of such 

activities until, at a facility such as i.lab, they actually undertook such an exercise. 

Two of the remaining identified priority factors for start-up/early development firms 

related to the provision of the right physical and staff environment for the firm.  

Kenny emphasised the importance of this at i.lab as it often represented the first 

opportunity for occupant firms to appear and to operate as professional enterprises.  

Previously, many have carried out their activities in an office at a university, in some 

spare back office of another firm, or from the owner’s home.  The physical 

environment provided at a facility such as i.lab gives a level of professionalism, 

image, independence and identity.  He noted and concurred that, as the firm 

progressed to an established phase, the need to secure recognition in the market, 

together with factors related to the office environment, emerged as high priorities, as 

the firm sought to differentiate itself from competitors.  For all of that, however, both 

Kenny and Birkhill warned that the quality of accommodation needs to be aligned 

with the stage of development and budget of the firms, rather than reflecting only its 

aspirations and expectations.  Both considered that the front-of-house area, meeting 

rooms and services needed to provide an appropriate image to clients.  However, the 

balance areas needed to be simple, practical workspace.  Kenny noted that it is 
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important that firms here do not run ahead of themselves and that high quality 

accommodation provided to them on a month-to-month basis must not encourage 

them to make decisions or act at a level beyond their capacities. 

6.2.2 Brisbane Technology Park – Review 

In Section 4.2.3, the Brisbane Technology Park (BTP) Case Study was examined and 

certain key observations and deductions made.  BTP represented a well-established 

and finally successful, government-sponsored, low-density park aimed principally at 

providing a physical built environment for mature, knowledge-intensive companies.  

From this earlier analysis, the overall observation and learned experiences were: 

(i) simply providing good quality, hard infrastructure in the form of a visually 

impressive, new estate was not, of itself, sufficient to attract and provide a 

comprehensive support base for knowledge-intensive firms; 

(ii) whilst campus environments provided a stylish and visually attractive 

environment, the low-density nature detracted from the integration of 

activities and clustering that may have been available in denser physical 

configurations; 

(iii) the long-term success of such a project required new forms of highly 

integrated asset, property and facilities management that were not generally 

available in the market; 

(iv) the success of such major ventures into the future may well be enhanced by 

sophisticated, contemporary, public/private partnerships;  and 

(v) the establishment and success of such technology parks may well be 

enhanced by the proximity to, and linkages with, a research body or 

university.  However, such linkages did not appear to be a pre-requisite for 

success. 

Based on the outcomes of the Delphi process, particularly as regards priorities for 

established and mature firms, the BTP case study was reviewed with additional site 

visits and interviews undertaken with previous informants: 

• Mr Peter Glasby, Manager, Department of State Development and Innovation, 

Brisbane – representing the owner; 

• Mr Peter Robie - representing the principal onsite developer, Graystone Pty Ltd; 

and 

• Ms Gill Laird-Portch of Zernike Australia, the Facilities Manager of the Park. 
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Each of these individuals was shown the outcomes of the Delphi process and asked to 

comment on the appropriateness and relevance to experience encountered with the 

mature firms at BTP.  There was a firm view from all of these that the outcomes (as 

listed in Section 6.1.2) were indeed relevant and of high priority.  All noted that the 

dominant themes in these priorities, business planning, the attracting, fostering and 

holding of quality staff, and the creation of an effective and efficient working 

environment, were indeed critical issues.  Each considered that, whilst the business 

planning issues were important to the firm/built environment interface, the ability for 

an owner or, indeed, government to influence that was relatively limited in the case of 

established and mature firms.  Many firms on BTP, for example, were off-shoots or 

subsidiaries of national or international companies and strategic business planning 

was largely set elsewhere.  Robie believed, however, that in many cases the decision 

to locate at BTP was based on a strategic direction by that head office that BTP 

provided the image that that firm wanted to present to its Queensland marketplace.  In 

many cases, it also reflected the style, location and image of the parent company, 

either in southern capitals or at overseas locations. 

Glasby made the important observation that, in fact, this park and its occupants, in 

reality, represent the final stages of advanced manufacturing, with many of the firms 

having clean rooms and other advanced manufacturing facilities dominating in their 

activities. With this in mind, he noted that any greenfield development of this type 

now would almost certainly be quite different to the current facility to reflect the new 

generation of knowledge-intensive firms now emerging in Queensland.  Laird-Portch 

believed that, despite the physical difficulties of such a low-density development 

model, the development was conducive to the attraction, fostering and development 

of quality staff.  In her opinion, BTP has an image of a stylish, well presented, 

contemporary work environment with relative ease of access, particularly for private 

vehicles.  Whilst she admitted that in this environment close clustering has been 

difficult, a strong social capital network and relationship between the staff of the 

various firms located in the precinct had developed.  She cited numerous examples 

where staff have moved from one firm to another as opportunities arise.  The fact that 

the firms potentially were situated in the same location and were already well known 

to the employee facilitated such moves.  She believed that this would not be possible 

in stand-alone developments in the CBD or elsewhere.  She observed and concurred 

with the outcomes of the Delphi process whereby a high priority, for both established 

and mature firms, was to gain recognition in the marketplace.  She noted that, even 

for a substantial firm occupying 500m2 or more, that recognition was not readily 

available within areas of denser development such as CBD or fringe-CBD areas.  In 
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this regard, technology parks may well provide opportunities beyond those in other 

locations.  Whilst many have overseas clients, an address within such a precinct 

presents a particular image for the firm. 

Finally, here, Glasby advised that, even though BTP was at a mature stage, actions 

are underway that will address a number of the issues identified in both the case study 

and in the subsequent Delphi analysis.  In March 2006, a new strategic and 

development plan for the balance of BTP was released by the State Government.  

Based on changing market demand and opportunities, it is proposed that the balance 

of the site will move to a much higher plot ratio from the existing 1:1.5 to 

approximately 1:2.5.  Criteria for entry and occupancy will still be strict and the 

overall ambience and image will be maintained.  However, reflecting the demands of 

the market, new facilities will be developed in a more sophisticated partnership with 

the private sector and be attractive to smaller, though still established, firms. 

Overall, the re-visit of the BTP case study and subsequent interviews with key 

informants from that case study reinforced strongly the priorities established under 

the Delphi process for established and mature firms – principally relating to the 

importance of business planning, the attraction, fostering and retention of quality 

staff, and the creation of an effective and efficient work environment.  Because of the 

advanced state of development of BTP, it has been difficult to make substantial 

changes over the developed lots.  However, recent strategic changes to the final stage 

of the development will enhance its attractiveness to knowledge-intensive firms by 

providing a higher density of development where interaction between firms and their 

staff will be better supported. 

6.2.3 Thebarton Commerce and Research Park – Review 

In Section 4.2.4, the Thebarton Research Park in Adelaide was investigated as a case 

study in this research.  It was chosen as an example of a large-scale property 

environment that used existing built infrastructure, recycled to accommodate 

knowledge-intensive firms through all three of the development stages identified in 

this research.  It was the largest scale of the case studies investigated and was the only 

one to be directly supported by a university. 

Thebarton presented a number of learnt experiences that may be relevant in 

establishing precincts and accommodation for knowledge-intensive companies 

elsewhere: 

(i) To be successful, such developments need to be based on sound property 

development and asset management methodologies which, whilst they may 
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need some adaptation, should be based on astute acquisition in the first 

instance and, thereafter, on formal landlord/tenant relationships; 

(ii) Thebarton reinforces the importance of a physical environment to give 

background, texture and identity to such ventures.  Larger scale precincts 

such as this, with a wide range of tenants, also give rise to clustering and 

supply chain opportunities and areas of specialisation; 

(iii) Other case studies identified that, in the Australian context, property 

developments accommodating these sectors can be established without the 

support of, or linkages to, universities.  Thebarton, however, also establishes 

that, given the right motivation and structure, the involvement of a major 

research university can be of substantial benefit to such a venture; 

(iv) The long-term success of such ventures required a consistent management 

approach and a level of involvement beyond normal property management 

arrangement;  and 

(v) Integration of the project with its immediate surrounding precinct and 

community had value in broadening the base, and enhancing the identity and 

relevance of the venture and this may well also be of value to tenants. 

Subsequent to the completion of the Delphi analysis, a further visit was made to the 

Thebarton Research Park and interviews held with Mr Ben Yengi, Manager of this 

research park.  Yengi had taken over some months earlier from Mr J Hodges, the 

long-time park Manager and previous principal contact in earlier case study 

investigations.  The change in management here provided an opportunity to secure an 

additional professional view, not simply on the Thebarton facility but on the 

outcomes of the Delphi process.  As might have been expected for a mature 

development such as this, there had been little substantial change since the case study 

investigation had been undertaken approximately one year before.   

Unlike the other case studies investigated, Thebarton accommodates a range of 

knowledge-intensive companies, from quite small start-ups, located in an on-site 

incubator, through to mature, spin-out companies owned by major oil and gas 

corporations.  Consequently, it provides an excellent opportunity to further consider 

the differentiation between the various stages of development recognised in this 

research.  Yengi was presented with the outcomes of the original case study, as 

outlined above, and agreed that those were particular points of difference represented 

within the Thebarton model.  Subsequently, the summary of the findings for each of 

the three development phases was presented to him and duly considered.  Yengi 

advised in the first instance that there was no doubt in his mind that the property 
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environment and infrastructure demands for each of the three phases of knowledge-

intensive firms were different.  He also generally agreed with the tranche of factors 

that has emerged for each of the development stages and made the following overall 

comments. 

In the first instance, he observed that, whilst such delineation of stages was 

legitimate, he also considered that the whole process of development of knowledge-

intensive firms was iterative and evolutionary and, to some extent, unique to each 

firm.  He noted that, in any particular case, any one of these priority items identified 

for that stage could be more or less important, depending on the individual firm and 

its development needs.  Consequently, whilst supporting these as priority matters in 

each case, Yengi warned against accepting that there was some strict priority to the 

factors identified but considered that they all should be addressed.  By way of 

differentiation between the stages of development, Yengi concurred that, through the 

start-up stage, the need to achieve breakthrough in product and development was 

critical.  Without that, a secure client base, a position in the market and the attraction 

of further capital into the enterprise would prove unsustainable.  As regards the 

established companies, the key differences, in his opinion, related to recognition in 

the market and the ability to retain and foster quality staff.  He believed that the 

physical working environment was a key component in fulfilling both of those.  

Finally, as regards mature companies, he considered that the close correlation 

between the requirements of these and established firms proved his point that the 

whole process is one of evolution with only nuance and order of priorities changing, 

principally because of the individual characteristics and demands of each firm. 

He believed that, for all such firms, the establishment of a business plan and the 

adherence to that plan were essential and should link to physical environment 

considerations.  He advised that the management of the Thebarton Park were often 

able to have some input into the business planning of resident start-up/early 

development and established firms, particularly as regards physical environment and 

support.  However, as with the earlier BTP case study, he noted that local influence or 

input into planning for mature firms was problematic, given that owners and 

financiers were often remote from Adelaide. 

Overall, Yengi found the similarity in the priorities identified for each stage as more 

significant and relevant than the differences.  As well as the business planning matters 

identified above, the other common themes relate to the overall setting of a conducive 

work environment and staff encouragement and support.  He believed that Thebarton 

provides a physical example of how these matters are indeed given high priority.  As 

described in the case study investigation, Thebarton has identity in the Adelaide 
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business, research and development, and wider communities.  It is, in itself, a village 

with a range of accommodation types.  Much is eclectic, reflecting the various styles 

of building on the site but also the individual fitout allowed for each tenant.  Yengi 

considered that this level of independence and individuality in the physical 

environment was essential in providing a suitable working environment both for the 

firm and its staff.  He also noted the importance of social capital and social networks 

across the park and the retention of suitable staff for the firms.   

He believed that, currently, an accommodation offer like that provided at Thebarton 

did not exist and could not be readily duplicated elsewhere in Adelaide in terms of 

cost and clustering potential for the firms, and also as regards convenience, parking 

and the development of social capital networks for staff.  These networks involved 

firm CEOs through to professional, technical and administrative employees.  Whilst 

anecdotal, he believed that the focus on community, centred around joint facilities 

such as cafeterias and meeting rooms and supported by community events and social 

occasions, had been important in the success of Thebarton.  He considered that it 

confirmed the identified Delphi priorities of working environment and of staff 

development and retention.  Finally, he considered that, given that Thebarton was run 

as a commercial property and asset facility, a legitimate test of success lay in rental 

levels and return-on-investment and retention of tenants.  He advised (as did Hodges 

in the original case study) that Thebarton continued to meet ROI expectations, had 

practically no bad debts and enjoyed excellent tenant retention rates.  

6.2.3 Plumridge House, Fortitude Valley, Brisbane – Review 

Plumridge House was a fully privately funded development project, refurbished to 

accommodate established and, in some cases, mature knowledge-intensive firms.  As 

outlined in Section 4.2.5, analysis of the case study identified that a reduced 

capitalisation rate, and therefore increased capital value, had been achieved by the 

developers’ and owners’ strategies of clustering and accommodating this type of firm.  

The overall observations and learnt experiences from this case study were as follows: 

(i) A long-term strategy based on the generation of income had been a feature of 

this entire development project which balanced that overall objective with a 

reasonably open-ended and evolutionary approach to responding to demand 

changes as they emerged; 

(ii) The property retrofitted here was large and provided good quality, utilitarian, 

open space that lent itself to new uses and themes; 

(iii) The finished product represented ‘point of difference’ accommodation for 

tenants with attractive car parking ratios, the facilitation of cost-effective 
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fitout, on-site management, and a particular style and ambience of the entire 

project; 

(iv) Care was taken in the selection of tenants to ensure compatibility, not 

necessarily in the particular business sector in which they operated but rather 

the type of management, image and style that was complementary to the 

other tenants;  and 

(v) Whilst the development had been an undoubted success, a highly specialised 

product had been developed where continued high levels of occupancy and 

rent were supported by intensive property and facility management practices.  

The continuation of those practices by any incoming owner may well be 

necessary to ensure this level of performance long term. 

As with the other case studies, once the Delphi analysis was complete, this case study 

was revisited and additional interviews and investigations undertaken to identify 

whether the Delphi outcomes appeared valid for that particular project.  In this case, 

the development was again visited and further interviews undertaken with the owner, 

Mr David Allan, his previous development partner Mr Thomas Saunders, and with 

tenants, Mr Paul Bird and Ms Gail Geronomous.  In this case, the most relevant 

criteria related to established firms and, to a lesser extent, mature firms.  Allan noted 

that, to the best of his knowledge, all of his tenants’ businesses were run under 

contemporary business principles and therefore he was confident that practically all 

of them had business plans.  As effectively the landlord in this case, he had limited 

ability to access those plans.  However, he made the important observation that, given 

his on-site and quite intensive management of the property, he was well aware of, and 

indeed often involved in, the overall strategic and operational issues for the firm, even 

though he rarely sighted such documentation.  Both he and Saunders saw many of the 

identified priority factors as interlinked.  They believed that the tenants were attracted 

to Plumridge House because of the image and functionality of the space which not 

only created an enjoyable and effective work environment but also provided them 

with a certain recognition, style and image with their clients.  They considered that it 

also seemed to represent the type of environment where typical knowledge workers 

enjoyed and appeared to be most productive.  Both Bird and Geronomous agreed that 

the factors identified for both established and mature firms were generally correct.  

Geronomous advised that, in the business plan of her company, accommodation and 

the continued use of Plumridge House was a specific strategy and, like other 

informants here, recognised that the built environment created there was important to 

a number of identified high priority factors.  These particularly included the image 
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presented to visiting clients, and an environment which staff not only appeared to 

enjoy but, in fact, were proud to present to their peer group and friends. 

Bird reinforced an important feature of Plumridge House as regards both recognition 

in the market and overall work environment.  That related to the fact that in 

Plumridge House there had been little attempt to cluster businesses from the one 

sector, be that software development or whatever.  Rather, the common theme here 

had been general knowledge-based enterprises and a style of management and staff 

who particularly believe that place and physical image were important.  This, together 

with the management practices, he believed, was the true point of difference that has 

created success in this development. 

6.3 Application to Early Stage Project, Sippy Downs Precinct, 

Sunshine Coast 

6.3.1 Introduction 

The findings established through the Delphi process in Chapter 5 represented not just 

that outcomes of process alone but the distillation of a range of information secured 

from literature, specific data collection and case studies.  Within this chapter, those 

findings are verified as to practical application, in the first instance, by reconsidering 

those outcomes against the earlier living laboratory case studies investigated.  In 

addition, further practical confirmation of the findings was sought through the 

consideration of those outcomes and priorities to a further case study not previously 

considered.  The case study used was the Sippy Downs Precinct which is at an early 

developmental stage on the Sunshine Coast, Queensland. 

6.3.2 Reasons for Selection 

The Sippy Downs Precinct has been under development for three years.  The catalyst 

to the accommodation for knowledge-intensive companies here was the 

establishment, in 1996, of the University of the Sunshine Coast on a 100 hectare site 

in the locality (Figure 6.2). 
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Figure 6.2 
Locality Plan 

Sippy Downs, Sunshine Coast 
 

The University immediately embarked upon an ambitious engagement policy with the 

Sunshine Coast community and particularly with local business.  The main early 

initiative was the 2003 development by the University of an Innovation Centre, 

effectively an incubator facility but with very strong links to local business.   The 

Centre was financially supported by the University and the State and Local 

Governments. 

The principal reason for its selection in this research lies in: 

(i) its location in the South East Queensland region; 

(ii) the model adopted bringing together government, University and the private 

sector to support start-up and established, knowledge-intensive firms, 

particularly in the Innovation Centre; 
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(iii) the accessibility of information pertaining to the development and the 

willingness of those involved to participate in this investigation. 

6.3.3 Methodology 

Given its review and confirmation role, this case study was introduced at the end of 

the research project, principally in the first quarter of 2006.  The investigation, based 

largely on the outcomes of the Delphi analysis, involved: 

(i) five visits to the Precinct and particularly the University and the Innovation 

Centre; 

(ii) structured interviews with: 

• the Vice-Chancellor of the University of the Sunshine Coast, Professor 

Paul Thomas; 

• Mr Colin Graham, Director, Innovation Centre, Sippy Downs; 

• Mr Shane Thompson, Partner, Bligh Voller Neal, Urban Planners and 

Architects, Brisbane, design consultants for the University of the 

Sunshine Coast and for the Sippy Downs Town Centre; 

• Mr Michael Hopkins, Sippy Downs Development Manager, Investa 

Property Group; 

(iii) a structured workshop held in March 2006 involving ten senior 

representatives from the University, development community, and local and 

state government representatives involved in the Innovation Centre/Precinct 

development.  

6.3.4 Regional and Local Parameters 

An understanding of the development of the Sippy Downs Precinct and the 

Innovation Centre to accommodate knowledge-intensive firms, first requires some 

general appreciation of the regional and local environment.  The Sunshine Coast 

region is located approximately 100 kilometres north of Brisbane and incorporates the 

local authorities of Caloundra City, Maroochy Shire and Noosa Shire.  Urban 

development follows closely along the littoral zone for approximately 80 kilometres.  

However, this development is limited in most cases to only a few kilometres from the 

beachfront.  It is located within the South East Queensland and urban footprint 

(sometimes locally described as the “Moreton Region” or, more colloquially, as 

“Greater Brisbane”).  Whilst having its own (largely coastal) identity, it has a strong 

community of (economic) interest with Brisbane city, with rapid transport 
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infrastructure to Brisbane Airport (approximately 75 kilometres), Brisbane CBD, 

state government and financial services. 

Detailed analysis undertaken on behalf of the local councils and the local economic 

development agency by the AEC Group (2005) provides some key observations of 

the region which are fairly typical of beachside areas close to major urban centres in 

Australia.  The region is, in fact, the second smallest and represents only 7% of the 

State’s population.  Table 6.1 presents certain statistics that are relevant to this 

research. 

Table 6.1 
Statistical Summary – Sunshine Coast 

(Source:  AEC Group – Report on the Sunshine Coast Regional 
Economy, Second Quarter 2005) 

 
 Sunshine Coast Queensland 

Population 275,000 3,800,000 

Economic growth rate (1999-2004) 3.7% 2.1% 

Population growth rate (1999-2004) 3.4% 2.1% 

Average age 39.5 36 

Principal employment (variant 
sectors) 

• Construction 
• Retail 
• Accommodation and 

related 

 
 

10.0% 
14.3% 
6.1% 

 
 

6.8% 
12.7% 
2.9% 

 
Unemployment 4.9% 5.1% 

 
Average weekly household income 
(2003) 
 

$755 $885 

 

 It will be noted that overall growth rates and unemployment levels over recent years 

compare favourably with the Queensland state averages.  Nevertheless, there are 

several economic indicators which would show fragility and volatility within the 

regional economy.  Household incomes are fully 15% lower than the state average 

and, in employment, the Sunshine Coast is substantially over-represented in volatile 

sectors such as construction, retail and tourism.  Against this backdrop, the University 

has pursued a leadership role in the fostering of new value-added sectors and firms as 

part of the University’s overall mission. 

At a local level, the Sippy Downs area is located some 10 kilometres west of the 

coast, surrounded by semi-rural lands and, increasingly, by new, urban development 

halla
This table is not available online.  Please consult the hardcopy thesis available from the QUT Library
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(see Figure 6.2).  Since the development of the University, a substantial residential 

suburb of some 1,600 homes has been developed nearby (Chancellor Park) and, under 

the SEQ Regional Plan, a further tract of 850 hectares has been identified 

immediately to the south of the University as a major urban development area.  Of 

this, the Investa Property Group owns 450 hectares and has started development on a 

new planned community, Palmview, for 20,000 residents.  Overviews of the Sippy 

Downs area is shown in Figure 6.3 and Figure 6.4.  (Figure 6.4 shows the University 

in mid-frame, the recently developed Chancellor Park residential project immediately 

behind, and the large, cleared area in the background being the Investa Palmview 

project site.  Additional to all this, the Maroochy Council has identified the timbered 

area in the foreground of Figure 6.4 as the site for a new regional town centre.)  

Urban designer for both the University and the town centre, Shane Thompson, 

recognises that the Sippy Downs locality now has the potential to become the 

business and, in part, commercial hub of the whole of the Sunshine Coast region.  

Thompson notes that the existing small business centres in the tourist-oriented areas 

of Caloundra, Maroochydore and Noosa are very limited in scale and, with their retail 

components, are largely given over to the tourist and visitor market.  He believes that 

the scale and existing theming of the Sippy Downs area, based on the University, 

education, health and knowledge precincts, represent a true, physical opportunity to 

develop a business community that provides services to, and employs the resident 

community at, the Sunshine Coast, not simply the visitor. 

 

 
Figure 6.3 

General Layout – Sippy Downs 
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Figure 6.4 

Aerial Overview – Sippy Downs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.3.5 Sippy Downs Precinct 

The first stage of the Sippy Downs Precinct, the Innovation Centre, is located on 

University land and constitutes an office building of about 1,000m2 nett lettable area 

(refer Figure 6.5). It is of simple, utilitarian design but with an interior design and 

layout accommodating space for individual firms and substantial common areas and 

meeting rooms.  It accommodates 15 start-up/early development and established 

firms.  It has been operating for three years and, in 2005, was recognised as 

Australia’s ‘Incubator of the Year’. 

 
 
 

 
 

Figure 6.5 
Innovation Centre, University of the Sunshine Coast 

                Sippy Downs 
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The facility is not themed.  Occupant companies represent a range of sectors, 

principally ICT but include biotechnology, horticulture value-adding, media and 

educational support firms.  A second stage of 1,400m2 to accommodate more 

established companies has been approved and will be available in late 2006. 

Graham noted that initial progress in the establishment of the Innovation Centre was 

slow, given that there were few companies in the region that represented potential 

occupants.  Historically, many such businesses relocated into Brisbane City.  He 

noted also that the University was too young to undertake large-scale research and, 

because of this stage of development, was yet to secure large-scale Australian 

Research Grant funding to aggregate a strong research theme area that link to 

industry.  Nevertheless, he considered that the image of being associated with a 

university, together with the corporate approach adopted, and the true commitment to 

business diversification by the councils and businesses themselves, were all critical 

factors in success to date.  Graham and Thomas recognise, however, that the initial 

government and university sponsored projects represent exemplification and pilot 

projects which prove overall concepts and viability.  Significant further work will be 

required to now integrate these concepts into the theming, design and later 

development control of the proposed town centre and to attract private development 

capital to support the cluster long term. 

In general terms, the Sippy Downs case study reinforces a number of observations 

made earlier in this research (refer Chapter 4.3).  In the first instance, the attraction 

and clustering of knowledge-intensive firms to a particular location or project is a 

function of far more than simply attractive physical infrastructure.  Rather, issues 

such as the proximity and involvement of the University, the overt support of both the 

business and public sectors and the range of support and services offered are all 

important to the final ‘offer’ presented.  Secondly, though demonstrably successful in 

fostering early stage, knowledge-intensive firms, the Innovation Centre provides a 

further example that an incubation facility, providing the comprehensive, quality 

support required, cannot survive on a commercial basis without additional public 

sector support.  Thirdly, notwithstanding the need for external support overall, the 

operations and management need to be performed on a commercial basis, typical of 

any property project but with some level of flexibility in lease terms to accommodate 

the changing demands of such tenant firms. 

6.3.6 Workshop and Outcomes 

Based on the earlier research, particularly Delphi analysis, and following the site 

investigations and interviews identified above, a workshop was convened in March 
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2006, involving a range of stakeholders and informants.  The aim was to compare the 

findings of this research to date with their observations and experiences with the 

Innovation Centre project over the past three years.  The invitees were local 

representatives of the Innovation Centre itself, the University, State and local 

government officials and representatives of the business and development 

communities.  A list of those attendees is provided in Appendix 6.1.  The workshop, 

including a presentation of the research findings, sought verbal and written comments 

from those attendees (see Appendix 6.2).  

The occupants of the Innovation Centre and indeed most of the knowledge-intensive 

firms on the Sunshine Coast could be classified as start-up/early development or in an 

established phase.  However, there were sufficient mature companies within the 

region that the attendees could also provide reasonable observations on that sector.  

With the exception of certain specific matters identified below, there was consensus 

agreement amongst the group that, in each of the development categories, the 

identified priority factors from the Delphi process were appropriate and more 

important than the others identified at the start of that process.  As with the review 

comments in the other case studies, the group recognised the fundamental, high-

priority themes of business planning, fostering and retaining quality staff, and the 

development of an effective physical environment, as critical to the success of 

knowledge-intensive firms through their various developmental phases.   Within that, 

however, a different emphasis emerged. Unlike other case studies investigated in this 

research, Sippy Downs, both as a themed precinct and an urban centre, was at a much 

earlier stage than those previously investigated.  Because of this, its context and 

emphasis focused on much larger scale, urban planning issues such as road 

infrastructure, town centre design and zoning, development control and identity.  

These matters had not been encountered to the same extent elsewhere.  In this regard, 

the group firmly believed that, to create the required urban and built environment for 

knowledge-intensive firms, large-scale development control from the State 

Government and the intervention of a significant, long-term, private sector financier 

and developer would be critical if the integrity of the proposal was to be secured.  

Without that, they believed incremental and individual development projects would 

dominate and work against any level of theming or focus outside normal dormitory 

residential, retailing and service sector activities. 

In this case, therefore, the immediate issues related to the creation of a physical 

precinct.  It was proposed that this would be based largely upon the existing 

University, the soon to be developed town centre and the major urban development at 

Palmview.  The Innovation Centre and its proposed extension at the University were 
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seen as an important catalyst to this overall development.  In this way, this case study 

is something of the corollary of other case studies investigated.  Here, the University 

and the Innovation Centre were seen as setting a theme and business and economic 

direction for the precinct and locality overall.  In the other case studies, located in 

more established areas, the strategy was more related to developing an individual 

project where it and its occupant firms could be supported and enhanced by existing 

local infrastructure, identity and clustering.  It was important to note, however, that, 

even though the discussions and interests of the group were at a broader and arguably 

coarser level, the basic themes of planning, people and built environment and 

infrastructure were closely aligned with the themes and issues identified through the 

Delphi process and that emerge in the older, more mature case studies investigated in 

Chapter 4. 

In summary, the issues that the group saw as critical to the current stage of 

development for the Sippy Downs precinct were as follows: 

 (i) Planning at a regional, precinct and firm level 

 The group confirmed that knowledge-intensive firms on the Sunshine Coast 

were typically small-to-medium enterprises in early development or, at best, 

established phases.  For these, the group considered there is no doubt that 

business planning was critical.  Business planning support was one of the 

main services provided by the Innovation Centre to resident firms and this 

was highly regarded and valued.  They believed, however, that, in the wider 

regional and precinct context, similar planning needed to be done to help 

establish critical mass, point of difference and further business and clustering 

support. Whilst they noted that in the past the close proximity to Brisbane had 

been a detriment to capacity building, the lifestyle, convenience and growing 

support mechanisms on the Sunshine Coast were, in fact, reversing that 

situation.  Effectively the Sippy Downs precinct offered quite rapid links to 

Brisbane and its airport without the growing cost and urbanisation issues that 

were emerging within Brisbane itself. 

(ii) A conducive environment  

The creation of a suitable built environment conducive to knowledge-

intensive industries had both a very localised and a precinct context.  Within 

the Innovation Centre itself, an image, design, layout and ambience has been 

created that provides functional, individual and team spaces, and considerable 

common area and common-user facilities.  Confirming findings elsewhere, 

the flexibility provided to occupant firms of short-term tenancy arrangements 
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was attractive to occupants and not available at other office accommodation 

in the region.  Graham reports that, in its three years of operation, the Centre 

has exceeded the performance indicators established for it by its funders, the 

University of the Sunshine Coast, the Maroochy Shire Council, and the 

Queensland Government.  He puts that down to the identity that the Centre 

had now secured on the Sunshine Coast, its balanced links between the 

University and the business community and, thirdly, the physical 

environment that has been provided.  Its second stage now had funding 

approved.  This will accommodate more established companies rather than 

the incubator tenants who dominate the current stage.   

Reflecting the findings elsewhere in this work, several important features 

emerge from the deliberations and final decisions on this new stage.  Firstly, 

even though greenfield developments were investigated, both function and 

cost parameters have led to a final decision to convert an existing conference 

facility for use in this new stage.  This strategy aligns with successful projects 

such as Thebarton, Adelaide and Plumridge House, Brisbane where the 

effective re-fit and re-use of existing facilities proved to be more viable 

options than new, specialist construction.  Secondly, it is noted that the layout 

and design proposed for this second stage will be significantly different to 

that in the existing stage one.  To accommodate these established companies, 

the built environment will not only provide for more space per firm but have 

a much greater level of identity, permanency and customised internal fitout to 

reflect the nature and typical corporate strategies of firms at that level.  This 

reinforces the Delphi findings that, at the established and mature 

development levels, individual identity and recognition in the market 

becomes more important. 

Finally, as regards built environment and infrastructure, the group confirmed 

by example the ‘prerequisite’ status of appropriate ICT facilities.  Until early 

in 2004, the level of broadband access to Sippy Downs was of demonstrably 

lower capacity, quality and speed than was generally available in Brisbane. 

Graham advised that, on several occasions, potential tenants refused to accept 

accommodation at Sippy Downs based solely on this inadequacy.  

Subsequently, and under a strategic partnership with a major ICT service 

provider, high-quality broadband communication access is now available to 

the Innovation Centre.  Graham advises, however, that this provision has not 

created a point of difference but rather has allowed the Centre to achieve a 
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prerequisite, industry demand standard.  This confirms, in a practical sense, 

the observations regarding ICT in earlier demand analysis. 

(iii) Human Resources and Social Capital 

At the precinct and regional level, the group commented that, even though the 

lifestyle and convenience levels at the Sunshine Coast were desirable, there 

were some detrimental aspects to the existing image. Much of the identity of 

the Sunshine Coast related to lifestyle, recreation and, increasingly, 

retirement.  This was not conducive to an image of contemporary business.  

The group believed, however, that the siting of Sippy Downs, approximately 

10 kilometres west of the coast and resorts, gave it an important opportunity 

to establish a separate identity based on education, knowledge and business. 

The group agreed that, for the Innovation Centre, its occupant firms and the 

precinct as a whole, the attraction and holding of suitably qualified staff was 

perhaps the greatest challenge.  Comments here related to the fact that 

underlying social capital and social networks for those types of workers were 

sparse compared with other larger and more mature towns and regions such 

as Brisbane.  In many specialist areas, there was only one or, at best, a few 

firms to provide different employment opportunities over time.  Further, there 

were very few mature firms, let alone major corporations, to provide a natural 

progression of employment over time.  The group also considered that this 

location represented a good example of the importance, not just of the 

specific job opportunity, but of the overall social capital and networks.  They 

believed that, for many knowledge workers, the attraction of Brisbane was 

not just job-based but also involved a range of social, cultural and community 

opportunities attractive to such professionals.  They considered that the 

Sunshine Coast currently had quite limited opportunities in that regard and 

the group agreed that it would take a concentrated effort over time to properly 

develop that.  Consequently, they saw organisations such as state and local 

government and the University as having a major role in facilitating the 

development of these industries.  However, that support was not simply a 

matter of business development, strictly defined.  If the critical issue here 

related to the attraction and retention of the right skilled knowledge workers, 

then development of a range of more sophisticated community and cultural 

networks must be an integral part of that. 

Overall, therefore, the investigation of the Sippy Downs Precinct generally confirmed 

the priority areas for the interface between the various stages of knowledge-intensive 
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firms and the accommodation that they will require.  A key difference here, however, 

is that, because of the immature nature of the facility and the clusters and precincts 

that are being formed, the issues and priorities take on a wider, locational context than 

individual developments in a more established area.  For all of that, the fundamental 

strategic issues revolving largely around planning, providing conducive built 

environments and encouraging and fostering staff, remain pivotal. 

6.4 Review of Research Method 

6.4.1 Introduction 
 

Chapter 3 of this research outlined the research context, research methodologies 

considered and, finally, the research method adopted.  Chapter 4 represented a 

research development stage where, following an extensive literature review, demand 

parameters and current property responses were investigated and, as appropriate 

general observations and conclusions drawn.  In this way, the nature, structure and 

operations of contemporary, knowledge-intensive industries were identified, and the 

link between those firms and their specific demands for office accommodation were 

established.  These represented significant steps in addressing the overall research 

investigation.  Because of the diversity of components here, a wide range of 

observations emerged. 

The subsequent parts of the research involved testing the outcomes from the 

development stage and the convergence and distillation of those outcomes through 

Delphi analysis.  The Delphi process and its application to this research were outlined 

in Section 3.2.4 and in Chapter 5.  Therein, it was particularly recognised that Delphi 

represented a legitimate research methodology, particularly suited to investigative 

research of this type.  However, there were a number of strategic and operational 

issues that needed to be addressed to ensure both soundness of process and legitimacy 

of outcomes.  These included the correct establishment of initial questions, the 

selection of a suitable expert panel, and the adherence to strict structure and 

procedures, supported by appropriate statistical analysis.  Overall, too, the robustness 

and validity of Delphi in this case was based on the fact that its use was integrated 

with a range of other research techniques, including prior literature review, case 

studies and specific data collection which provided a wide and interlinked research 

investigation. 

Whilst it was recognised in that Delphi had been used quite widely in many and 

varied research projects, there were relatively few cases where it had been applied in 

a built environment and asset context.  On that basis, an evaluation of the use of 

Delphi in such an environment represents an important outcome of this research 
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which may assist with its application into the future.  These outcomes and 

observations are presented below. 

6.4.2 Evaluation of Delphi Process 

Overall, it can be confidently stated that the Delphi process in this case has provided a 

means of reaching a sound, consensus opinion in what is a rapidly evolving and 

multi-faceted research area.  It provided a logical, relatively simple and confidential 

means of securing a defendable consensus position.  As Loo (2002) had suggested 

from his research, consensus was reached within four rounds.  The four rounds here 

could be classified as data confirmation, distillation, prioritisation and stabilisation.  It 

is significant to note that the overall opinions of the group did, in fact, change and 

evolve from the early average responses through to the overall consensus secured by 

Round 4. 

Potential problems with the application of Delphi, as identified in Section 3.2.4, were 

indeed encountered but the remedies – thorough preliminary research to establish the 

initial questions, a sound, knowledgeable and representative expert panel and strict 

methodology and statistical analysis between rounds – did address those issues.  In 

the application of Delphi in this research, however, a number of other issues, some 

strategic, others operational, emerged.  These should be recognised, addressed and 

managed in any further use of Delphi techniques in other research into the future, 

particularly those related to the property development and asset sectors.  These are as 

follows: 

(i) Definitions and Scope of Factors 

Given the diversity of the study area, the research commenced with a 

relatively large number of factors (27 for each of the three development 

stages).  A number of these involved quite complex issues.  The nature of any 

survey is such that it is difficult to elaborate on individual factors or to further 

define them in a pro forma structure.  The use of sub-headings for 

clarification, particularly in the early rounds, assisted but certainly did not 

resolve this quite fundamental problem.  Based on the feedback from several 

experts, some clarification was provided at the start of Round 3 and, whilst 

remaining as an outstanding issue, it did not appear to prejudice the outcomes 

and approach of the experts (see Section 6.4.3 below). 
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(ii) Extensions of Time for Rounds 

In many forms of survey or data collection, the loss of a small number of 

respondents may well be anticipated during the process and not overly 

prejudice final outcomes.  The Delphi expert approach varies considerably in 

this regard.  The continued involvement of all of the experts is important 

through the entire process.  This is not only because of the small number 

involved but also because the entire process relies on the building up of 

legitimate consensus off a consistent base.  In this research, for example, 

during Round 3, two of the panel became unavailable for an extended period 

of time due to extraneous reasons.  It was considered necessary to hold the 

process in abeyance until those two experts were again available.  This not 

only protracted the research for over a month but, more importantly, 

adversely affected the continuity of the process and analysis by the other 

experts.  Whilst this research was able to recover with the rejoining of these 

two experts, it may be observed that, if those two, or potentially more, had 

been lost from the process, it would have almost certainly seriously 

influenced overall integrity. 

(iii) Numbering of Factors and Traceability 

Whilst the number of factors was considerable, it was not an issue which was 

of specific concern to the expert panel and was not raised in formal or 

informal feedback.  However, several operational issues did emerge in that 

regard.  In the first instance, as the numbers of factors in the three 

development stages were reduced through subsequent rounds, a difficulty 

emerged in numerically tracking individual questions.  An Excel database 

was used throughout the research project and, whilst effective for the task, it 

required the use of numeric identification and rankings.  For continuity and 

consistency, it was important to maintain the original question number (e.g. 1 

to 27).  Through successive rounds of the Delphi process, questions were 

progressively eliminated because of their lesser importance but, as a 

consequence, the remaining numbers were not sequential for the subsequent 

rounds.  Whilst this observation may seem relatively minor and not able to be 

easily rectified given the nature of the data platforms and tasks, it did have 

the potential to present error and confusion both for the researcher and the 

panel.  Careful data entry is essential through these processes. 
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A parallel but potentially more important issue arises as factors are distilled 

down from round to round and the potential arises for them to be taken out of 

context.  In the initial round with 27 factors, those factors were grouped 

under six headings to give a better level of clarification and understanding.  

Later, however, as the number reduced to less than 10, those factors were 

now largely taken out of that original context and groupings.  A case in point 

emerged in this research.  One factor related to the attitude of the firm to its 

staff and asked for the experts’ opinion on ‘providing an environment that 

optimises staff performance’.  In this factor, a range of work practice, team, 

incentive arrangements might have been considered.  Another factor under 

the general heading ‘physical office accommodation’, sought comments on 

the importance or otherwise of ‘providing the right work environment as a 

key determinant’.  Whilst in the wider context there are discrete differences 

between these two factors, the potential for misunderstanding by experts 

obviously exists, particularly in late rounds where the individual factors may 

well be now considered in isolation.  As it transpired, both of these were 

identified as important issues and were considered amongst the highest 

priorities.  Whilst this was not raised as a specific issue by the expert panel in 

this case, the example does reinforce the earlier observations of Linstone 

(1999), Loo (2002) and Outhred (1998) as to the importance of clear, stand-

alone terminology from the start of the process. 

6.4.3 Specific Feedback – Delphi Expert Panel 

As noted in Chapter 5.8, the Delphi process was finalised with a workshop of the 

expert panel where the results of the final round were presented and both the process 

and the content were discussed.  Nine out of the 10 experts were able to attend on the 

day.  As part of that process, a short feedback form on the Delphi process was 

provided to each of the experts (see Appendix 6.3).  Each of the nine experts 

completed the form confidentially and anonymously.  A summary of the results is 

included in Table 6.2. From this summary, it can be established that the expert panel 

sees the process as sound, legitimate and of value.  Whilst still providing a sound 

result (average score 3.2 out of 5), this feedback does again reinforce that clarity in 

questions and words used requires close management. 
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Table 6.2 

Delphi Process – Summary of Feedback from Expert Panel 
 

 Score Average 
Score 

 1 2 3 4 5  

Process works to achieve sound consensus    8 1 4.1 

Process was clear and logical    9  4 

Questions/words used were clear   7 2  3.2 

Level of confidence in outcomes   4 4 1 3.7 

[Note:  
• Total number of respondents:  9 experts (out of possible 10) 
• 1 = strongly disagree;  5 = strongly agree] 

The panel were also asked two more general questions as to what they considered to 

be the best and worst aspects of the process.  There were fairly consistent views in 

both of these areas.  With regard to the best aspects, there were six comments 

regarding how easy participation in the process had been and, related to that, 

individual comments recognised its logical and concise nature and the ability to 

respond quickly without a major impost on time.  One observed that the process had 

been much clearer and easier because of the original summary documents and 

personal briefing given prior to the start.  Two noted that the email format facilitated 

responses. 

As to the worst aspects, four noted that ambiguity and lack of common understanding 

of certain words and terms were issues at times.  Two noted that the third round had 

become protracted and they recommended that the time frames and turnaround 

between rounds be kept as short as possible to ensure that the experts could easily 

pick up the train of observations from the previous round.  One interesting 

observation that emerged also reflected that, whilst that particular expert was very 

supportive of the Delphi process, that person also noted that, with a group of 

professional experts, a focus group of some sort would have some additional 

advantages of the immediate melding of ideas and observations from experts from 

other disciplines.  This was clearly not fully possible under the Delphi process, 

though overall group feedback on previous Delphi rounds addressed this to a limited 

extent. 
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6.5 Outcomes of work used and validation 

This chapter has confirmed, through relevant examples, that the outcomes of the 

research to date and particularly of the Delphi process are both sound and practical.  

No findings or opinions presented during this process rejected or contradicted any of 

the findings outlined in Sections 6.1.2 and 6.1.3.  Importantly, however, the 

investigations in this chapter clearly identify that, within those parameters and themes 

identified as high priority issues, there are variations and changes in emphasis, 

depending upon the nature of the precinct, the development and the inherent, unique 

characteristics of individual contemporary, knowledge-intensive firms and their stage 

of development. 

The earlier stages of the research established that the parameters for demand for 

office space did vary depending on the stage of development of the individual firm.  

Further, through the later Delphi rounds, factors identified within those categories 

were able to be prioritised.  Even at that point, however, it was noted that, in many 

cases, there were only fine, statistical differences in rankings.  Within this 

confirmation exercise, the differences between the development stages were 

confirmed, though a number of respondents considered that the differences were often 

marginal.  Instead of seeing distinct categories or phases, the development process 

was more evolutionary and, whilst the factors within the categories were correct, they 

believed that there was little value in further prioritisation or ranking, as these varied 

with individual cases and individual firms.  

In reviewing the Delphi findings also, a number of those interviewed from the 

previously investigated case studies noted that many of the factors identified as high 

priority were linked and related.  By way of example, in start-up/early stage firms, the 

importance of breakthroughs in product and development was a critical issue.  Whilst 

not specifically a property or locational parameter, it obviously influenced other high-

priority factors such as flexibility of leases and proximity of business support. 

During the period since the initial investigation, a review had taken place on 

development strategies for the Brisbane Technology Park.  It was significant that a 

major change addressed issues with low density development and the need for more 

concentrated clustering.  This issue had been highlighted in the original case study 

analysis. 

The new case study explored in this chapter, the Sippy Downs Precinct on the 

Sunshine Coast, largely confirmed the earlier research outcomes both as regards 
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demand and supply parameters.  The priority factors identified under earlier Delphi 

analysis were accepted, particularly as regards the importance of business planning, 

creation of suitable work environments and the retention and fostering of quality 

staff.  In this case, however, because the Innovation Centre was relatively new and 

the principal feature of a precinct that was now only just emerging, the issues 

involved larger-scale, more generalised aspects of these fundamental issues.  The 

Sippy Downs Precinct also confirmed a number of other observations put forward 

earlier in this research.  It provided another example where quality incubation 

facilities could only be provided if financially supported by external funding that did 

not require full commercial return.  In its proposed extensions, it also provided further 

evidence that the physical requirements for firms at different stages of development 

varied from that required in other stages and, additionally, that the retrofitting of 

existing buildings may provide a cost-effective and yet innovative and suitable 

property response to the demands of such firms. 
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   CHAPTER 7    CONCLUSIONS  
 
7.1 Significance of Research 
 

Commercial offices in Australia represent a total investment of over $180B (Ruthven 

2002) with stocks increasing by an additional 1.7% per annum (Holland 2005).  The 

satisfactory performance of that large asset base is critical to their owners and 

investors.  However, because of the nature of the built environment these assets must 

also perform as essential inputs to the activities and achievements of the firms and 

people who occupy them.  The capital value and risk profile of those assets are based 

on functionality and ongoing levels of demand.  This research identifies that whilst 

that demand in Australia remains strong, commercial property must now 

accommodate profoundly non-linear changes in the structure, nature and production 

of firms occupying those buildings. These contemporary environments are complex 

and volatile and exemplify Schumpeter’s (1952) Theory of Creative Destruction 

where businesses and economies are continually breaking down old structures and 

replacing them with new.  Change will be ongoing and evolutionary adaptation will 

be fundamental to success of both firms and capital assets like commercial property. 

Amongst the most significant business changes are those led by firms which can be 

classified as ‘knowledge-intensive’. These firms effectively develop and sell 

knowledge and know-how.  Because of the contemporary nature of these changes and 

the fact that such firms are often embedded in existing sectors, exact statistical, trend 

data is difficult to quantify and measurement frameworks remain under development 

(ABS 2004).  However, research (Florida 2002) identified that as a free-standing 

group, they had grown to represent approximately 15% of the US business sector.  

Importantly too, they had generated much of the contemporary increases in economic 

capacity, wealth creation and growth across western economies (Tapscott 1997; 

Senge et al. 2001).  Their existence, role and growing influence across a range of 

sectors is obvious in Australia (DITR 2005) and the emergence of fringe CBD 

precincts and of business, technology and research parks in many Australian cities 

exemplifies the rising importance of clusters of such firms to the commercial property 

market. 

These significant changes involve new demands for inputs such as office 

accommodation.  Commercial property now has the opportunity not simply to provide 

a passive platform for business but rather to add competitive advantage by 

producing an environment for business.  Property assets under this scenario can not 

only provide ‘place, space and time’ but proactively produce physical environments, 
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layouts, design and management that are conducive to the creative activities of staff.  

Additionally, they can present the appropriate image to the outside world and provide 

a statement of ethos and direction for that firm.  Within this environment, there are 

opportunities and exposures for both new and existing stocks and investment success 

and performance will be largely based on the individual assets’ ability to evolve and 

align with these new demands.  

Given the demonstrable importance of the built environment to these new types of 

firms and their activities, the relationship is significantly under-researched compared 

with other components of business and of the new economic environment.  The 

overall objective of this research was to lead towards a better alignment of 

commercial property with its changing environment.  In order to do this, two 

fundamental lines of investigation were pursued.  In the first instance, it sought a 

clearer appreciation of the components of contemporary accommodation demand.  

Secondly, an analysis of the positive and negative aspects of current property 

responses to those new demands was undertaken to help frame appropriate future 

responses. These investigations represented the fundamental tasks within this 

research. 

7.2 Primary Conclusions 

The exploration of the interface between contemporary knowledge-intensive firms 

and their physical surrounds is multifaceted and dynamic.  The firms within the sector 

are highly individualistic and each piece of real property that accommodates them is 

unique in location, physical attributes and legal characteristics.  For those reasons, it 

is important to avoid an overly prescriptive or definitive approach in the consideration 

of research outcomes.  Nevertheless, a number of sound, overall conclusions emerge 

and it is from these that individual responses for both new and existing commercial 

property assets can be developed. 

The overall prognosis for commercial property assets in the new economic 

environment is sound.  Despite earlier predictions of remote, individual workers 

becoming the main productive units of a knowledge-based economy, the reverse has 

been true.  The need for offices – for people to come together to exchange ideas and 

to develop knowledge – has never been greater, as exemplified by the consistent and 

compounding demand for office accommodation in Australian cities over the past 

decade (Holland 2004). Furthermore, specific investigations under this research 

project and earlier published material would indicate that businesses are generally 

satisfied with the office accommodation available. 
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This research suggests however, that such a positive outlook should not be grounds 

for complacency for the property sector.  Place clearly still matters but now in new 

and more complex ways.  Knowledge-intensive firms, the fastest growing sector of 

the population occupying commercial buildings, use those offices for different 

purposes than those based on earlier, Taylorist models of large, structured and 

hierarchical corporations. Unlike the administration centres that commercial buildings 

have typically represented, knowledge-intensive firms use that office space as ideas 

factories producing saleable knowledge of ICT, media, advertising, professional 

consultancy and a range of other services and production inputs in ways that are more 

reflective of a manufacturing process than administration.  This work and earlier 

research establishes that such firms have specific accommodation demands that 

reflect a need for conducive work environments, adaptable hard and soft 

infrastructure and for a variety of workplace options.  They are intensely interested in 

their local environment including the need to attract, foster and retain quality staff, to 

facilitate team and individual work, to leverage off social capital and networks and to 

cluster and access supply chains and links to complementary businesses.   

Their other sphere of interest is typically global, where they will sell their output into 

markets which are contestable by suppliers from anywhere in the world. This 

dichotomy of locational priorities, local and global, strongly influences 

accommodation demand decisions and arguably challenges the previously pre-

eminent position traditionally enjoyed by CBDs. Facilitated by advanced 

communication, options to central location now exist and investigations undertaken 

as part of this research would indicate a significant preference for non-CBD locations 

by these firms.  Growth patterns in Australian office accommodation strongly support 

this observation (Holland 2004). 

Within this volatility and change, this research establishes a number of conclusions 

which on the basis of these investigations in South East Queensland can assist in the 

improved alignment of asset development, ownership and management into the 

future.  Primary among these are the following: 

(i) Demand parameters for knowledge-intensive firms 

Based on specific data collection and a Delphi process, the highest priority 

factors directly or indirectly determining accommodation demand were 

established for knowledge-intensive firms at various stages of development.  

These are summarised in Figure 7.1. 
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Start-up/Early Development Knowledge-
Intensive Firms  

Established Knowledge-Intensive Firms  Mature Knowledge-Intensive Firms  

• Accommodation Cost 

• Importance of a business plan 

• Achieving breakthroughs in product 

and development 

• Provide the right work environment 

overall as a priority for the firm 

• Retain and foster quality staff 

• Flexibility of leases 

• Proximity of business support 

• ICT and other business services 

• Providing an office environment that 

optimises staff performance 

 

• Retaining and fostering quality staff 

• Importance of having a business plan 

• Providing the right work environment 

overall as a priority for the firm 

• Obtaining recognition in the market 

• Providing an office environment that 

optimises staff performance 

• ICT and other business services 

• Increase in capital value of the firm 

 

• Importance of having a business plan 

• Retaining and fostering quality staff 

• Obtaining recognition in the market 

• Providing the right environment 

overall as a priority for the firm 

• Providing an office environment that 

optimises staff performance 

• Adherence to business plan 

• Increase in the capital value of the 

firm 

 

Figure 7.1 
Summary of Outcomes – Delphi Analysis 

Factors Affecting Accommodation Demand for Knowledge-Intensive Firms 
[Note:  Listed in descending order of priority] 
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These classifications were confirmed in further referencing back to living 

laboratory case studies. In that confirmation process, several other 

refinements of those classifications emerged.  Because of the individual 

characteristics of both firms and real property, the exact ranking is likely to 

vary from firm to firm and place to place. Secondly, some of the factors were 

directly related to the built environment, others indirectly.  In this however, 

there were identifiable linkages between a number of factors in each stage.  

For example, the importance to many firms in the start-up/early development 

stage of cash flow and product development and breakthrough resulted in a 

very volatile environment.  This linked and created a theme to at least half of 

the factors in that demand group.  As product development and breakthrough 

were secured, the firm progressed and the accommodation demand factors 

associated with these issues reduced in importance and were replaced with 

others that reflected the challenges of the next development stage.   

Additionally, as identified in the research, these development stages need to 

be considered as indicative rather than definitive.  Overall, the process of 

growth and development will normally follow an evolutionary path.  Whilst, 

overall there were variations between successive stages, strong common 

themes in establishing demand for accommodation for these types of firms 

also emerged.  These were largely based on the direction and structure 

provided by the firms’ business planning, the importance of retaining and 

fostering quality staff and the provision of an office environment most 

conducive to the performance of these types of individuals and teams.  As 

previously noted, the individual and unique nature of each firm and its 

management must be recognised as also an inherent characteristic of this 

sector. Consequently, whilst the factors identified were confirmed as being of 

the highest priority, the exact rankings between them may well vary, firm to 

firm.  This was exemplified by the often very close statistical results that 

emerged for many of these factors in the Delphi analysis. 

The key findings listed here are indeed of the highest priority and there are 

variations in demand criteria through the three identified stages of firm 

development.   

(ii) An integrated approach 

The accommodation demands of contemporary knowledge-intensive firms 

represent the confluence of a range of economic, business, social, 
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technological and physical influences.  To maximise future opportunities, 

responses from the property sector will need to provide holistic solutions and 

provide more than hard infrastructure. 

This work reinforces earlier research (O’Meara 1999; Pawley 1998, Week 

2002) that saw these changes as providing new, critical opportunities for 

commercial properties. It identifies that cost is far from the only determinant 

for firms in selecting accommodation and that knowledge-intensive firms do 

view property as more than a passive platform for their business as they 

progress through their various development stages. In this regard, the 

building can provide a conducive work environment and can reinforce the 

firm’s image and ethos both externally and internally.  Given that much of the 

production of such firms is in fact intangible and weightless, the physical 

identity that accommodation can now provide is particularly important.  It is 

argued by O’Meara that commercial property and office accommodation are 

entering a new phase, led particularly by the requirements of knowledge-

intensive firms.  Unlike previous eras, the ability of real property assets to 

contribute to the requirements of these new tenants will depend very much on 

its ability to integrate into the business and not simply be seen as an 

additional overhead or stand-alone input.  Whilst at this stage it is yet to be 

established that these changes represent a whole new regime for property 

ownership, management and use, this work provides new and specific 

research outcomes identifying the diverse and yet often related, highest 

priority demand factors for each development stage.   

It is argued here that to successfully meet these demands, commercial 

properties need to provide an environment which draws together layouts that 

are conducive to team and individual work and locations that facilitate 

clustering, strategic alliances and supply chain operations.  It needs to 

provide a sense of place and identity, enhance the effectiveness of social 

capital and networks and incorporate advanced but user friendly ICT.  

Finally, it must accommodate and link together the various modes of work, 

not just within that central office but also to a range of other remote work 

sites.  This research finds that true success in both quantitative and qualitative 

terms will come to commercial properties that offer physical space that 

incorporates or at least links with all of the other facilities in a cohesive and 

integrated way.  
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This has strategic and operational implications.  At a strategic level, there 

needs to be recognition by all stakeholders – owners, managers and tenants 

alike – that there is currently a fundamental difference in approach that 

continually frustrates this level of integration.  For owners and managers, the 

current approach is based on considering and dealing with such assets as 

tradeable commodities where net income and capitalisation criteria dominate.  

For all other stakeholders, the buildings represent a functional input as a 

component of overall, wider business objectives.  The current evolution to 

better accommodate the rising knowledge-intensive sectors provides an 

opportunity to bridge this nexus.  Fundamentally, owners and managers will 

need to accept that increased certainty and lower risk profiles may best be 

achieved by facilitating a more integrated office environment.  This will still 

be based on the particular real property assets but will be inclusive of the 

other hard and soft infrastructure demands of such tenants.   

At an operational level, this integrated approach might imply a quite different 

and wider role for property and facilities managers into the future.  In the 

past, these roles have been typically limited to financial management and 

perfunctory, operational matters.  This research establishes that the large 

majority of knowledge-intensive firms surveyed find the current role of 

property and facilities managers as largely irrelevant to their business.  If 

indeed the environment is in a continual state of change and the future 

success of commercial property relies on more sophisticated, value-adding 

integration with these businesses then it must follow that a new, more intense 

and wider role for such managers will be important in helping to reconcile the 

current divergent approaches identified above. 

It might be reasonable to assume that the historic, narrow definition of 

success for commercial property as a tradeable commodity undersells both its 

importance to the wider business community but also limits its potential for 

sustainability in the medium to long term.  That sustainability will be better 

secured by taking a more sophisticated approach whereby the commercial 

property can be used as the medium to meet the demonstrably more complex 

and volatile demands of contemporary, knowledge-intensive tenants. 

(iii) Adaptability and the refurbishment of existing assets 

Post-war history clearly identifies a number of periods of change to the 

strategic and operational direction of property assets to support the 
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mainstream economic and business imperatives of the time (O’Meara 1999).  

However, the ability of an individual building to evolve varies depending 

upon its location, fundamental design features and the management approach 

adopted (Brand 1994).  In-built simplicity and design adaptability; high-

capacity and cost-effective ICT provision; property and facilities 

management that supports rather than obstructs the continued adaptation of 

the asset, will all be important components of building evolution.   

To be effective, this will need to involve design changes in new and existing 

commercial assets that introduce layouts breaking with past Taylorist 

stereotypes. This work supports previous research findings (Brand 1994; 

Pawley 1996; Davis 1999) with regards to the ability of commercial buildings 

to adapt and evolve.  This represents an essential characteristic for buildings 

to support the continually changing demands of knowledge-intensive firms.  

Living laboratory case studies investigated in this research indicate that 

highly specialised design in the original development can profoundly 

influence the long-term success of the asset.  Such design may commit the 

asset to less than optimal performance and frustrate later functionality, 

clustering and business interaction.  Whilst identification and image through 

design are important in campus, business park and similar environments, it 

would appear that more utilitarian and high-density developments provide 

greater opportunities in the support of knowledge-intensive firms through 

their various development stages. 

Each of the living laboratory case studies examined strongly indicated that 

success had only emerged over time, leveraging off inherent characteristics 

and opportunities that may not have appeared as obvious in the initial 

inception and design or even within the early years of the development.  The 

ability to adapt and evolve to changing circumstances and opportunities was 

therefore essential.  This again reinforced the importance of a planning, 

development and management philosophy based on evolution and flexibility 

capable of reasonably accommodating new scenarios and opportunities as 

they emerge over time. Whilst such observations may be reasonably true of 

any commercial property asset development or management in the 

contemporary environment, the nature and operations of knowledge-intensive 

firms compound these requirements. 

It emerged from this research that the need for adaptation and change was 

often best accommodated through the retrofitting of carefully selected 



 

 
 

251 

buildings where as exemplified in a number of case studies, fairly 

nondescript, low-value assets provided the location, density of use, image and 

available space that suited the cost, location and operational demand 

parameters also identified in this work.  By comparison, new greenfield 

construction with its strict time and investment recovery parameters, found it 

more difficult to accommodate the evolving, slower development and use 

processes that appeared to suit many knowledge-based firms and clusters. 

This finding has significant implications for developers seeking ‘point of 

difference’ opportunities in the re-use of otherwise under-performing 

properties, provided that other criteria identified herein are met.  Four of the 

living laboratory case studies involved the retrofitting of existing properties.  

Their success based on the ability to undertake development in a slower, 

more cost-effective and evolutionary way, would suggest that retrofitting 

options should be closely considered to accommodate such firms. 

(iv) Advantages of clustering  

There is a lot of literature supporting the value in clustering of 

complementary knowledge-intensive firms in close physical proximity.  Four 

out of the five case studies investigated regarded close physical location as 

one important characteristic which is important to success.  In the fifth case, 

the Brisbane Technology Park, the low-density design limited that level of 

interaction and was identified as highly detrimental to required outcomes.  An 

investigation of one of the living laboratory case studies showed a 

considerable advantage was achieved through the owner’s initiative in 

clustering knowledge-intensive firms in that development.  In this case, 

Plumridge House in Fortitude Valley, this research identified that a 

combination of an astute selection of a building for retrofitting, an iterative 

approach to development, care in tenant selection and a more intensive 

approach to property management appeared to have secured an improvement 

in the capitalisation rate position and risk profile.   

This particular case study also provides an important variation on the theme 

of clustering which is highly relevant to this research.  It is correctly observed 

in key literature (Porter 1998; Johnston 2004) that clusters need a physical 

identity and place in order to develop and evolve naturally.  These works 

suggested that clusters would evolve best on common products or themes or 

perhaps attachment to a research institution or major end-user.  This case 
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study represents a different but successful form of cluster where the 

developers/owners have established a vibrant and sophisticated cluster based 

on firms with diverse products and in most cases diverse clients but held 

together in an attractive physical environment that accommodated firms of a 

particular size, development stage and management approach in knowledge-

intensive pursuits. 

7.3 Secondary, specific conclusions 

As well as the overall observations and conclusions identified in Sections 7.1 and 7.2 

above, there are also a number of more specific conclusions that can be drawn from 

this research.  They are summarised as follows. 

(i) The viability of incubation facilities 

Incubation facilities involve the provision of office space and intensive 

business support, normally to knowledge-intensive firms through their start-

up/early development phase.  The investigation into a number of such 

facilities across Australia (either through case studies or more general 

research) as part of this work strongly indicates that none was viable without 

significant, long-term, external (normally public sector) support.  This is not 

to imply that those investigated were not effectively managed or did not 

provide quality service.  Instead, cases studied indicated that given those 

firms’ limited ability to pay, the full services necessary cannot be provided on 

a full for-profit basis. 

(ii) Importance of commercially based decision-making and management 

techniques 

The development and management model applied in any particular case will 

vary depending on scale, tenant base, location and whether public sector or 

university input is involved.  These investigations indicate strongly however, 

that fundamental commercial structures, typical of any property development 

or asset management task should be applied to projects involving knowledge 

intensive firms as tenants.  These arrangements include the establishment of 

acceptable performance targets, user-pays, fee-for-service provision of 

facilities and the establishment of formal tenancy or occupancy arrangements.  

It may be that in certain cases, the project relies on some level of external 

financial support for particular programs. There may well be macro-economic 

objectives for the establishment of certain incubation facilities, research and 
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technology precincts and other ventures as government bodies and other 

institutions attempt to seed regional economic development. This however, 

does not detract from the operational requirements for normal commercial 

frameworks to monitor performance and quality. Even if in the case of 

incubation facilities for example, some ongoing level of external support is 

required, an otherwise normal, commercial structure and arrangements will 

allow components of private sector involvement and service provision. 

(iii) Potential for public-private partnerships 

In the wider environment, much is currently made of the potential for public-

private partnerships to share expertise, risk and reward in contemporary 

projects of interest to both sectors and to the community as a whole.  Models 

and structures for such arrangements are now largely in place in all 

Australian states and are exemplified in a range of transport, infrastructure 

services and built environment projects.  In successful cases, both public and 

private partners can bring complementary interests, skills and approaches to 

provide more holistic, robust and sophisticated solutions to projects 

demanded, to the benefit of all stakeholders.  Characteristics of knowledge-

intensive firms, their sectors and the built environment that supports them as 

identified in this research, represent good potential to develop such 

partnerships.   

The majority of the case studies and other projects identified and investigated 

in this research included the involvement of both the public sector (in the 

form of the various levels of government and/or universities), private sector 

owners and managers of assets, developers and other service providers.  In 

many cases however, the relationship was not at a particularly mature level 

such as the case with Brisbane Technology Park, which in fact frustrated 

certain desirable outcomes. 

It is in the interest of economic development agencies to support such high-

growth, value-adding firms and sectors and it is likely that in many regions 

government will continue to support certain non-profitable activities such as 

incubation facilities because of their wider business and economic 

importance.  Furthermore, public financial support or other involvement will 

tend to take a longer-term, strategic view of land holdings and infrastructure 

to support longer-term macroeconomic objectives.  Such an approach can 

both support and be supported by property developers and investors as 
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exemplified in the final stages of the Brisbane Technology Park case study.  

Whilst further specific research is required into such arrangements, there is 

definitely a potential in such a study. 

(iv) The future role of property and facilities managers 

It can be established from this research that the nature and complexity of the 

use of commercial buildings by knowledge-intensive firms will require 

additional forms of property and facilities management.  Some case studies 

identified that market advantage can be created for those assets where change 

and adaptation are accommodated in a cost-effective, efficient and 

unobtrusive way and where social capital networks are supported and 

encouraged.  The current scope of duties for property and facilities managers 

within typical commercial buildings does not contemplate most of those 

activities and some re-alignment and re-consideration of those existing 

services may well be opportune.  This could create a point of difference for 

the managed assets and provide a new, broader role for property and facilities 

managers. 

(v) Research structure 

This research project relied upon a multifaceted research methodology that 

included a literature review, specific data collection, investigation of case 

studies and a distillation of that information through a Delphi process.  In 

retrospect, it would be held that a research framework such as this was 

necessary to fulfil the three research objectives of ensuring that the diversity 

of the topic was accommodated, the research information was current and 

finally holistic, industry-relevant outcomes were provided. 

Additionally, the success of the Delphi process in distilling quite diverse 

information into specific priority issues proved the suitability of this 

methodology to such a research project.  Delphi techniques were now applied 

to a wide range of research projects for some decades and had been known to 

be sound and robust if properly managed. There were however, relatively few 

cases identified where it has been used to support research in a property and 

asset environment.  This work would propose that Delphi holds particular 

relevance and applicability to such research areas because of its ability to 

analyse diverse, contemporary information and to provide holistic outcomes 

necessary within a property environment.  In this case, the approach was 

confirmed as expeditious, reliable and relatively easy to collect as sound 
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consensus was achieved and confirmed in four rounds of questions.  Based on 

the experience obtained through this research, it is recommended that it be 

more widely considered for other research tasks in this sector. 

As with any research methodology, Delphi analysis has particular 

characteristics that require particular management and focus. This work 

reinforces earlier research (Rowe and Wright 1999; Linstone 1999; Loo 

2002; Woudenberg 1991; and Schmidt 1997) that issues such as choice of the 

expert panel, choice of initial questions and sound statistical analysis of all 

results were important in ensuring quality outcomes and needed to be well 

structured and managed. Additionally, this research identified that throughout 

the process, the use of exact and clear terminology in questions posed, the 

retention of all members of the expert panel and the maintenance of 

momentum through quick progression between rounds of questions were 

other areas which required careful planning and close management. 

Finally, it was observed in many past Delphi studies that the statistical 

analysis and feedback to the expert group, round-to-round, was simply a 

statement of median scores and standard distribution or spread for each 

question.  Whilst that appears to have been sufficient and successful in the 

majority of those cases, others relied as well on more sophisticated analysis.  

In this research, media scores and standard deviations were the one measure 

that could be both quickly analysed and were well understood by the expert 

group.  However, because of the close clustering of a number of the scores 

and additional statistical analysis, Kendall’s W Coefficient, Chi Square Test, 

AVONA and Tukey’s Test, all proved to be valuable in refining  priorities. 

 

7.4 Links to Earlier Research and Principal Cited Texts 

In Chapter 1, it was identified that change and evolution were common themes 

running through all parts of this research.  Given the contemporary nature of the field, 

most of the texts and other published material cited were comparatively recent. 

Having regard to all of this, it is not unexpected that many of the research 

propositions and predictions are yet to be fully verified or confirmed.  For example, 

O’Meara’s (1999) proposition of the multiple roles that property assets can play in the 

support of contemporary firms is confirmed by research here.  However, it is clearly 

too early to verify her proposal that all of this represents a new era for commercial 

property assets based on flexibility and integration as fundamental to ownership and 
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management.  Whilst this research would indicate strong trends in that direction, the 

inherent conservatism and inertia of the sector should not be underestimated.  On that 

basis, it is too early to consider all of this as something of a paradigm shift.  In a 

similar way, this work supports the view held by Duffy (1998) and Week (2002) that 

‘place still matters’ and that contemporary knowledge-intensive firms are indeed 

using space within commercial assets in new and much more sophisticated ways.  

However, their further contention that this space can not only support new business 

changes but indeed be the catalyst and leader to such change, cannot be confirmed by 

this research, past the observation that the role of the built environment and 

conducive work places has probably been underrated in its importance to new 

generation of firms to date.   

In a similar way, many of the earlier research observations regarding the prerequisite 

tenant demands of ICT and its importance as a strategic partner to commercial 

property are confirmed within this research.  The findings of Mitchell (1995), Horan 

(2000), Senge et al. (2003), Harrison (2002), Pawley (1996) and Leer (2000) are 

observed within this research as either emerging or having already established 

themselves.  This has been found to be particularly the case in such areas as the closer 

integration of human capital, social capital and ICT, the facilitation of distributed 

work places and the breakdown in the traditional commercial trading sequences and 

timing.  However, the even more radical merging of ICT into the building fabric or 

the potential role of ICT in the demise of CBDs, as envisaged by Mitchell (1999) and 

Horan (2000), remains to be confirmed and certainly could not be established under 

this research.  Related to this are observations made within this research that technical 

feasibility does not equate to financial viability and in the case of additional 

investment in such areas as advanced ICT, owners will need to be convinced that 

there are legitimate expectations of adequate returns before such investments are 

made. 

However, direct confirmation could be established for the earlier observations of 

principal research texts cited in this research.  Many of the contextual research works 

established that whilst commercial fundamentals had not changed, there had emerged 

a significantly different business environment and that it was the confluence of all of 

these new business drivers that had created the parameters for knowledge-intensive 

firms (OECD 2001,  Greenspan 2004; De Long and Summers 2001; Florida 2002).   

Through specific data collection and investigation of case studies under this research, 

it is clear that a significant number of knowledge-intensive firms have emerged over 

the past decade in South East Queensland and the issues identified in the references 
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above (e.g. the importance of globalised markets, the importance of place and 

clustering and the role of integrated ICT and social capital) are clearly relevant to 

those firms as they progress through their various developmental stages.  As Leer 

(2000) had predicted, these sectors are dominated by small-to-medium sized firms 

and as established through earlier research (Houghton and Sheehan 2000; Porter 

1998; Tapscott 1997; and Davis 1999), do largely operate at two planes – one being 

intensely local and the second, at the other extreme, supplying into global markets. 

As noted elsewhere, this work is critical of the lack of emphasis placed on the 

physical environment as a major component in the direction and support of 

contemporary business activities.  Leading researchers in relevant areas, including 

Drucker (1998), Senge et al. (1990) make only passing reference to location and the 

importance of place in the parameters for contemporary business activity.  Drucker 

sees it largely as a business overhead and even Florida (2002) whilst emphasising the 

importance of teams and social capital, only addresses the issue of physical space and 

the importance of the immediate built environment to business activity in fairly 

general, regional terms.  This may be seen as detracting from the comprehensiveness 

of these works. 

A further variation from some of the earlier literature and this work pertains to the 

importance or otherwise of links with and proximity to research universities for 

knowledge-intensive firms. Porter (1998), Johnston (2004) and Sizer (2001) all 

emphasised the catalytic role played by major research universities in the 

development of such firms and clusters in places such as Texas, California and 

Scotland. Whilst such links were obviously important in those locations, this research 

indicates that such overt association does not appear to have been as critical here. 

This may reflect in the nature and capacity of Australian universities and their less 

developed industry relationships. In some cases such as the Thebarton Commercial 

and Research Park in Adelaide, the involvement of a major university was important 

both for the research linkages and for the strategic and long-term support it provided. 

However, other case studies investigated and specific data collection undertaken in 

this work exhibited no such overt link and firms did not appear detrimentally affected 

by their more free-standing nature. 

Finally, the generic observations by Brand (1994) towards the evolutionary processes 

that can occur within buildings and secondly to the potential for effective adaptation 

and re-use of utilitarian, ‘low road’ buildings for new emerging uses have been 

exemplified and confirmed in a number of living laboratory/case studies investigated 

in this work.  This reflects the continuing value of a regular approach to asset 
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development, ownership and management that is based on principles of adaptability 

and evolution in the face of continuous change and an emphasis on promoting 

functionality and performance measures that are not confined simply to immediate 

cash flow. 

7.5 Proposals for Future Research 
 

This research has highlighted the level of change that has occurred within business 

practices in Australia and with that, its changing demands for office accommodation.  

It also emphasises that the situation is dynamic and continues to evolve.  On that 

basis, considerable opportunities for further research exist. Such research can provide 

a basis for improved functionality from those assets for occupant firms and for the 

economy as a whole.  In this way too, the longer-term capital value and risk profile of 

the asset for owners will be enhanced. 

The environment is complex and consequently, these areas of further research whilst 

having a particular discipline focus, need to be cognisant of the range of demand 

influences and supply parameters that are now providing major stimulus to the entire 

sector.  Whilst the intersection of contemporary business and contemporary built 

assets will be at the nexus of such research, issues as diverse as ICT, global economic 

directions and social capital need to be components of practically any analysis.  

Office accommodation and the built environment demands are the physical 

manifestations of all of these forces thus, systemic rather than discipline-based, 

responses are required. 

This work identifies that whilst the built environment and the physical 

accommodation of contemporary business are essential particularly for those 

classified as knowledge-intensive firms, research in this area is under-represented 

when compared to other demand parameters such as human resource management, 

social capital, economic drivers, technological change and business models.  This 

research has provided an overview but within the various components, more detailed 

research is urgently required.  This work identifies the following as high priorities: 

(i) Designing -in adaptability and flexibility to physical office environments 

Knowledge-intensive sectors have inherent volatility as ideas and products 

are developed, grow, combine with others and at times, disappear.  It is 

increasingly the domain of small-to-medium enterprises where the ability to 

rapidly change and adapt to different circumstances represents an inherent, 

competitive advantage.  The need for adaptable workplaces to accommodate 

such volatility is essential.  Added to that is the need to create both team and 
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private spaces within the office environment and to accommodate a 

distributed workplace model with the office as the central hub but facilitating 

work at a range of other locations.  Whilst this research has established the 

importance of the creation of physical environments to accommodate that, 

limited research appears to exist as to how to accommodate that strategy 

within new and retrofitted buildings.  Such research might not only consider 

the need to reasonably meet those emerging tenant requirements but also how 

such strategies might be incorporated into asset procurement and 

management and its effect on risk profile. 

(ii) Effect on valuation and capitalisation rates of precinct developments and 

clustering 

This research identifies that many knowledge-intensive firms are attracted to 

locations that already have clusters of comparable or complementary 

businesses.  This may be specific to a particular business sector but may also 

relate to the general type of business, its management, employees, social 

capital and networks.  In one of the living laboratory case studies in this 

research, preliminary observations by property professionals active in the 

area indicated the likely favourable effect on capitalisation rates of innovative 

accommodation and clustering of knowledge-intensive firms. This and other 

case studies also identified that the refit of suitable existing buildings may 

provide particular opportunities in this regard. The detailed, analytical 

investigation of these matters is outside the scope of this research but from 

preliminary observations here, detailed case study research on the capitalised 

value and risk profile of a number of these types of properties and values 

would be of considerable advantage in enhancing investment decision-

making for such developments. 

(iii) The role of property and facilities managers 

Specific research undertaken as part of this work indicates that there is very 

little exhibited understanding or communication by property and facilities 

managers to the emerging group of tenants defined as ‘knowledge-intensive’. 

It would appear that the nature and activities of knowledge-intensive firms 

would be better supported by more direct links with property and facilities 

managers given the level of volatility and change now involved and 

additionally, the importance placed on providing conducive work 

environments.  Certainly, the success of several of the living laboratory case 
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studies was based on new approaches to both property and facility 

management.  The form these new approaches might take to enhance service 

to tenants and therefore improve the risk profile and capital value of the asset 

itself appears a matter worthy of detailed investigation.  It could create a 

significant point of difference for asset or precinct owners and additionally, 

generate new roles and income sources for property and facilities 

management firms. 

(iv) Linking business planning for contemporary firms and their office 

accommodation/built environment demands 

This research and other earlier research works identified therein recognised 

the importance of built environment and office accommodation for 

contemporary firms particularly those involved in knowledge-intensive 

activities.  This value is not confined to the passive provision of a platform 

for business but can support, by design and function, a more creative 

environment, an appropriate image of the firm to its external customers and 

exhibit the underlying philosophy and approach of that firm.  For all of that 

however, investigations undertaken as part of this research identified that 

only one in four firms significantly considered accommodation and its 

integration into overall strategies in their business planning processes and 

documents. Such documents typically follow a quite rigid structure 

emphasising revenue, input costs and profitability.  It might be suggested that 

in the changed environment, business plans could also give wider 

consideration to factors that may facilitate desirable outcomes.  These may 

include the rising importance of intellectual property and social capital, the 

importance of supply chains and clustering and relevant to the matters under 

discussion here, the value-add that can be provided by location and office 

accommodation. 

(v) New forms of public/private partnership 

There are a considerable number of interested parties and stakeholders in the 

support and growth of knowledge-intensive sectors.  Obviously, these include 

the firms themselves but may also involve economic development agencies, 

universities and private sector corporations from the development, finance, 

asset management and services sectors. 

Whilst public/private partnerships are becoming more common in the 

provision of public infrastructure, case studies investigated under this 
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research would indicate that those relationships in the provision of 

accommodation and support for new sectors and firms have been disjointed, 

immature and sometimes frustrating to overall objectives.  In all of this 

however, there would appear to be an important role for each of these parties 

who would bring particular skills and resources to a partnership arrangement 

– be it in the development of incubation facilities, technology parks or some 

other form of physical infrastructure.  In order to be successful for all 

stakeholders, a range of commercial and non-commercial factors would need 

to be drawn together and accommodated.  At this stage, no such model exists 

and research to set the parameters for such arrangements would be both 

opportune and beneficial.  Such a framework would help provide a level of 

certainty and predictability that will be necessary to attract essential private 

capital investment to these new but largely unknown opportunities. 
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Full List of Potential Informants – 
Knowledge-Intensive Firms,  

South East Queensland 
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No. Company Name Location 
1.  AccessPlus Internet Solutions Mooloolabah, Sunshine Coast 
2.  Actif Communications Buderim, Sunshine Coast 
3.  Activesky Brisbane 
4.  Adgallery Fortitude Valley, Brisbane 
5.  Advanced Marine Vision Sippy Downs, Sunshine Coast 
6.  Adventure Advertising Woolloongabba, Brisbane 
7.  Alchemia 8 Mile Plains, Brisbane 
8.  Alpha Business Systems Mt Gravatt, Brisbane 
9.  Always Interactive Sippy Downs, Sunshine Coast 
10.  Apache Maroochydore, Sunshine Coast 
11.  Archaeus Fortitude Valley, Brisbane 
12.  ArchiAdmin Brisbane 
13.  Arkmefield Brisbane 
14.  Artefactory Noosaville, Sunshine Coast 
15.  Astarla Consulting Buderim, Sunshine Coast 
16.  Australian Centre for Interactive Design Kelvin Grove, Brisbane 
17.  Automated Positioning Systems Brisbane 
18.  BDS Group Brisbane 
19.  Bechtel Australia Brisbane City 
20.  Buderim Chronicle Buderim, Sunshine Coast 
21.  Calthapharm Sippy Downs, Sunshine Coast 
22.  Campbridge Academy of English Brisbane 
23.  Cbio 8 Mile Plains, Brisbane 
24.  CDM Brisbane 
25.  Cinematic Theatre Brisbane 
26.  Cognita Studios Pty Ltd Kelvin Grove, Brisbane 
27.  Colmar Brunton Brisbane City 
28.  Comindico Brisbane 
29.  CPR Group Bli Bli, Sunshine Coast 
30.  Creative Economy East Brisbane, Brisbane 
31.  Crystalaid Micro-Electronics Pty Ltd Fortitude Valley, Brisbane 
32.  Cueball Creative Pty Ltd Kelvin Grove, Brisbane 
33.  Culture Bank Productions West End, Brisbane 
34.  Cymax Pty Ltd Woolloongabba, Brisbane 
35.  Dimitriou Architects Brisbane City 
36.  Dtb! Marketing Cotton Tree, Queensland 
37.  Eduss Ltd Brisbane 
38.  Ephox  Brisbane 
39.  EUCOMM Brisbane 
40.  Faulker Technologies Brisbane 
41.  Fennu Technologies Mooloolah, Sunshine Coast 

Full List of Potential Informants 
Knowledge-Intensive Firms – South East 

Queensland 
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No. Company Name Location 
42.  FKP Brisbane 
43.  Fusion Spots Brisbane 
44.  GBST Brisbane 
45.  Genesis Productions Brisbane 
46.  Genetracks Toowong, Brisbane 
47.  Gilmore Engineers Eight Mile Plains, Brisbane 
48.  G-netech Varsity Lakes, Gold Coast 
49.  Grabba (Gripon) Gold Coast 
50.  Grogan Richards Newstead, Brisbane 
51.  GSM (Global Sports Multimedia) Brisbane 
52.  Hassall Brisbane 
53.  Healthshare Brisbane   
54.  High Tech Health Maroochydore, Sunshine Coast 
55.  I Energy Brisbane 
56.  I2S Group Brisbane City 
57.  ImpediMed Mt Gravatt, Brisbane 
58.  Indigo Group Brisbane 
59.  Infocus Money Management Sunshine Plaza, Queensland 
60.  Infoworx Sippy Downs, Sunshine Coast 
61.  Insight Operations Yandina, Sunshine Coast 
62.  Kook Multimedia Sippy Downs, Sunshine Coast 
63.  Kuaerner Brisbane 
64.  Leisure Futures Brisbane City 
65.  Lextar Brisbane Airport 
66.  Liquid Animation West End, Brisbane 
67.  Machine Guidance Technology Pty Ltd Brisbane 
68.  Mantech Software Brisbane 
69.  Mattman Systems Brisbane 
70.  Maynard Imaging Kelvin Grove Incubator, Brisbane 
71.  McSoft Brisbane 
72.  Mediguard Gold Coast 
73.  Medland Mitroplous Teneriffe, Brisbane 
74.  Michael Drummond and Associates Brisbane 
75.  Mindworx Brisbane City 
76.  Modern Drive Concepts Jindalee, Brisbane 
77.  Mox Products Brisbane 
78.  Napier Blakely Pty Ltd Brisbane 
79.  Neo Lido South Brisbane 
80.  NVP One Kelvin Grove, Brisbane 
81.  Orange Tree Fortitude Valley, Brisbane 
82.  Pacific Growth Mudjimba Beach, Sunshine Coast 
83.  Pc Smart Maroochydore, Sunshine Coast 
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No. Company Name Location 
84.  Peter Wybers Advertising Brisbane 
85.  Pixsell Noosa Heads. Sunshine Coast 
86.  Place Realty Bulimba, Brisbane 
87.  PMM Consulting Brisbane 
88.  Proscribe Noosaville, Sunshine Coast 
89.  Quality Solutions & Training Services Tewantin, Queensland 
90.  RCR Australia Brisbane 
91.  Redchip Lawyers Fortitude Valley, Brisbane 
92.  Rigid Steel  Brisbane 
93.  Robert Bird and Associates Brisbane 
94.  Robin Gibon Architects Brisbane 
95.  SAAB ITS Pty Ltd Brisbane City 
96.  Sage Consultants Grange, Brisbane 
97.  Sample and Partners Toowong, Brisbane 
98.  Shortcuts Spring Hill, Brisbane 
99.  SMR Electronics Crawley, Western Australia 

100. Snap Gear Toowong, Brisbane 
101. Spirret Technologies Buderim, Sunshine Coast 
102. Statpro Australia Eudlo, Sunshine Coast 
103. Sunshine Soup Kelvin Grove, Brisbane 
104. Tech One Toowong, Brisbane 
105. Technofast Richlands, Brisbane 
106. Technosphere Virtual Reality Maroochydore, Sunshine Coast 
107. The Hornery Institute Kelvin Grove, Brisbane 
108. Thinlinx Alexandra Headlands, Sunshine 

Coast 
109. Those Guys Kelvin Grove, Brisbane 
110. Trident Corp Brisbane 
111. TT Group Cooparoo, Brisbane 
112. Typefi Sippy Downs, Sunshine Coast 
113. UNIQUEST Brisbane 
114. Very Small Particle Company Wacol, Brisbane 
115. Vipac Engineers Toowong, Brisbane 
116. WorkPac Fortitude Valley, Brisbane 
117. World Sport Network Sippy Downs, Sunshine Coast 
118. Worldcare Aust Brisbane 
119. Xenome Long Pocket, Brisbane 
120. Zelda Recruitment Brisbane City 
121. Zone 4 Kelvin Grove, Brisbane 

 



Appendix 4.2 
 
 
 
 
 

Sample Data Collection Questionnaire (and 
cover sheet) 
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A Study into Contemporary Demand Parameters for Office 
Accommodation for Knowledge-Intensive Firms 

 
Purpose 
 

To secure market intelligence and understanding from key informants regarding 
the demand parameters for office accommodation for knowledge-intensive firms.  
This is to have regard to their various stages of development in the Australian 
context. 
 

Context 
 
Accommodation remains in the top two or three of the cost line-items for most 
businesses. 
 
As the nature, structure and operations of Australian business has changed 
dramatically in an even more competitive environment, the accommodation 
provider need to also evolve their product to provide better value and 
functionality…more, perhaps, than simply “selling space”.  There are obvious 
advantages for owners, managers and tenants alike in doing this better. 
 
Surprisingly in this sector, there is little structured communication between 
owners/managers and tenants.  If successful, this work will start to address this 
significant gap in knowledge. 
 

Confidentiality 
 

The identity of respondents will not be available to any party past the research 
team.  Information supplied will be aggregated and individual respondents not 
identified.  Any variation requires the express, written approval of the respondent. 
 
Before our meeting, could you please answer Section 1 of this questionnaire. 

 
 

 
PLEASE ENDEAVOUR TO PROVIDE AN ANSWER TO EACH QUESTION. 
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Reference number: _________________ 
 
Date:   _________________ 
 
Researcher:  _________________ 
 
Method: ___________________________ 
 

 
CONFIDENTIAL 

 
A STUDY INTO 

CONTEMPORARY DEMANDS FOR OFFICE 
ACCOMODATION 

 
[This page for completion by researcher] 
 
Respondent company:__________________________________________________ 
 
Address:                      __________________________________________________ 
 
Recipient/title:        __________________________________________________ 
 
Building details/building category/ general surrounds/ cluster/ linkages: 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
 
Type of Business/ stage of development: 
 ____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
 
Image presented:  
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
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General layout: 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
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SECTION 1: ABOUT YOU… 

 
1.1 How would you describe the overall purpose/objective of your business? 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
 
1.2 Please describe the general activities of your business (eg “software 
development”, “industrial designers”, “environmental engineering consulting” etc) 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 
 

1.3 Which corporate structure is the business operating under? (Please circle 
appropriate number) 
 

1 Sole Trader  
2 Partnership  
3 Private Company  
4 Joint Venture  
5 Listed Company  
6 Other (Please 

specify)________________________________ 
             ________________________________

 
1.4 Please indicate the current stage of development of your business?  Is it at…? 
(Please circle appropriate number) 
 

1 Start up  (1st year) 
2 Early development  (1 – 3 years) 
3 Established  (3 – 5 years) 
4 Mature  (Greater than 5 years) 
5 Other (Please specify) _______________________ 

 
1.5A Please answer as best you can (answer UNKNOWN if you cannot complete the 
following questions relating to time frames and current accommodation 
arrangements) 
 

a. Approximately how long (time) has the business been operating in its current 
form? (Please circle appropriate number) 

 
1 Less than one year 
2 One to three years 
3 Three to five years 
4 Five to seven years 
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5 Seven to ten years 
6 Ten to fifteen years 
7 More than fifteen years 
8 Unknown 

 
b. Approximately how long has the office (your office) been situated in its current 

location? (Please circle appropriate number) 
 

1 Less than one year 
2 One to three years 
3 Three to five years 
4 Five to seven years 
5 Seven to ten years 
6 Ten to fifteen years 
7 More than fifteen years 
8 Unknown 

 
 

c. What is the nature of your existing tenure (type, area occupied, carparks, time, 
options)? 

 
______________________________________________________________ 
______________________________________________________________ 
 
d. Please provide an approximation of your total accommodation costs (gross and 

as a percentage of turnover)?  
 

GROSS 
ACCOMMODATION 

COST (eg rent & outgoings) 
 % OF TURNOVER  

    
 

e. Could you please rank your accommodation cost against other costs of the 
business – e.g., wages, IT, equipment etc)? (Please circle appropriate ranking) 

 
1 Ranked 1 
2 Ranked 2 
3 Ranked 3 
4 Ranked 4 
5 Ranked 5 
6 Ranked 6 
7 Not ranked in top 6 
 
f. How did the business come to establish itself in its current location? 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
_______________________________________________________________ 
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g. List, in order of importance, the main criteria for that decision? 

 
1. _____________________________________________________________ 
2. _____________________________________________________________ 
3. _____________________________________________________________ 
4. _____________________________________________________________ 
5. _____________________________________________________________ 

 
 

1.5B How many offices does the business have and where are they located? (Please 
circle appropriate number) 
 

  LOCATED WHERE? 
1 One location  
2 Two locations  
3 Three locations  
4 Four locations  
5 Five locations  
6 Six locations  
7 Seven locations  
8 More than seven locations  

 
1.5C Please elaborate on the number and nature (work type) of employees (FTE’s) 
employed at your place of business? (ie list the number of employees by their type of 
work; e.g., NUMBER = 50, TYPE OF WORK = management, professional [state 
type if possible], administration etc) 
 

NUMBER OF 
EMPLOYEES  

TYPE OF WORK 
(BY DIVISION) 

  
  
  
  
  
  
  
  
  
Total 
Employees: 
 
 

 

 
1.6 Planning and Growth 
 
1.6A What has been the growth pattern of the firm (ie approx. percentage 
growth/reduction in size of business or staff numbers)? 
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  APPROX PERCENTAGE (%) 
1 Over the last five years  
2 Over the last year  

 
1.6B What is the anticipated growth pattern of the firm (ie approx. percentage 
growth/reduction in size of business or staff numbers)? 
 

  APPROX PERCENTAGE (%) 
3 Over the next year  
4 Over the next five years  

 
 
1.6C Does the business have a current written business plan? (Please circle the correct 
number) 
 

1 Yes 
2 No  
3 Unsure/ Don’t know 

 
1.6D How important are property/asset/accommodation considerations to that plan? 
(Please circle the correct number) 
 

1 Major importance 
2 Significant importance 
3 Minor importance 
4 Not mentioned 

 
1.6E What level of autonomy does your office enjoy when compared with other offices in 
the organisation? Please circle appropriate number. 
 

1 Very high 
2 High 
3 None 
4 Low 
5 Very low 
6 Not applicable 

 
1.6F Who makes final significant decisions about property / asset/ accommodation within 
the business? 
 

1 CEO/Managing Director 
2 CFO 
3 Director 
4 Board of Directors 
7 Other (Please specify)____________________________________ 

 
1.6G Are specific space/density standards established within your firm? (Please circle 
the correct number) 
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1 Yes CONTINUE 
2 No  GO TO 1.6I 
3 Unsure/ Don’t know GO TO 1.6I 

 
1.6H Are they enforced? 
 

1 Yes 
2 No  
3 Unsure/ Don’t know 

 
 
1.6I How important to the final decisions regarding accommodation/property assets are 
the personal opinions, tastes and preferences of the owner and/or CEO? 
 
Please rate on scale of 1 to 10, where 1 is very unimportant and 10 is very important. 
Please circle appropriate response. 
 

 
 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable
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SECTION 2:   YOUR CORPORATE PHILOSOPHY,  
APPROACH AND STAFF 

 
(This section refers to the general philosophy and approach taken by the owners and the 
management of your business and particularly how they flow through into organisation, 
operations and physical environment.   
 
These philosophies might, in part, be imported from contemporary management theories 
or from other exemplary firms and adapted and applied to the individual firm.) 
 
2.1 For your firm, to what extent do you believe the corporate philosophy and 

approach is generated:   
Please rate the following on a of scale of 1 to 10, where 1 is very 
unimportant and 10 is very important. Please circle appropriate response. 
 
(a) Contemporary Management Theory (eg Porter, Senge, Demming et al) 

 
     (Nominate theories)________________________________________ 
      

(b) Imported ideas from successful firms in same sector 

 
(c) Imported ideas from successful firms in different sector 

 
(d) The philosophy and approach reflects on individual preferences /  

characteristics of this firm’s owner/CEO 

 
2.2 In the first instance, the responsibility of any firm is (1) to stay liquid (ie 

survive); (2) to be corporate compliant; and (3) to return a market-acceptable 
Return on Investment. 

 
With these as a given, consider the other strategic drivers which underpin 
decision making and operations of the organisation.  (These should add up to 
100 points in total – note: not all may be relevant/significant in your case): 
 

1 Wealth creation (ie capital growth) for owners ______
2 Wealth creation for staff ______
3 The satisfaction of idea aggregation and breakthrough ______
4 Firm to be recognised/identified for its success/market leadership ______

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable
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5 The value of development of our people and teams ______
6 Other (please specify):_______________________________________ ______

TOTAL =100 
 
2.3 Please rate each of the following statements according to how important they 
are in terms of motivating staff to work for your company. 
 
Please rate the following on a of scale of 1 to 10, where 1 is very unimportant and 10 
is very important. Please circle appropriate response. 
 

1 Base pay 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

2 
Professionally 
challenging/interesting/making 
a difference 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

3 Peer respect 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

4 
Flexibility (ie in working 
arrangements/level of 
autonomy etc) 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

5 Environment/workplace/culture 
(physical and team) 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable 

6 Stability 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

7 Progress in company 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

8 Professional/career 
development 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable 

9 Location (accessibility) 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

10 Location (surrounding 
amenities) 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable 

11 Other benefits (eg 
equity/bonuses) 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable 

12 Image of Company 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
Applicable

13 Car parking 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 
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SECTION 3:      PHYSICAL SPACE AND   
REQUIREMENTS 

 
 

3.1 (This question does not relate necessarily to your current accommodation but to the 
requirements of your firm.) 
 
Disregard for a moment, the existing accommodation that you currently occupy and 
presume that the property market in your city/region has a sufficient range of 
locations/quality/size/services available to provide accommodation through a range of 
price points.   

 
Presume also that your firm has a budget which is tight but sufficient to provide the 
firm with “reasonable” accommodation.   
 

 
THEN 

 
How would you rate the relative importance of the following criteria in assessing 
the overall efficiency and effectiveness of accommodation for your business? 
(Your total marks must add up to 100) 

  
 Marks 
(a)   Total accommodation cost/price (i.e. rent and outgoings paid)  _______ 
(b) Location (including proximity to complementary 

businesses/clusters, identity of area, clients, suppliers, research 
facilities, strategic partners etc.) 

 
 
_______ 

(c) Building – external/ immediate surrounds (e.g. Identity, style, 
 image, signage / exposure, quality) 

 
_______ 

(d) Occupied space and features (eg overall layout and 
functionality/flexibility, layout variability, light and air, overall 
style/ ‘feel’, efficient use of space, creation of the business 
environment required by the firm, existing useable fitout) 

 
 
 
_______ 

(e) Office support services (note: presume that any contemporary 
accommodation will provide a reasonable level of services – 
such as security, maintenance, I.T. and Communication, power, 
some parking etc. This question relates to additional or special 
requirements – e.g. additional parking, riser security, after-hours 
air/power etc, conference facilities, availability of outsourced 
services etc) 

 
 
 
 
 
 
________

(f) Staff and Social support services (eg proximity to home, 
transport, child care, education, meeting places/social activities, 
physical security etc) 

 
 
________

(g) Others (please nominate) 
_________________________________________________ 
_________________________________________________ 

     _________________________________________________ 

 
________
________ 
________

Total      =100 
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3.2  For each of the above criteria, could you elaborate on which elements are 

particularly important to you (note this again relates to the accommodation 
requirements of your business not the performance of your existing 
accommodation): 

 (Note:  Some of these elements were identified in question 3.1.) 
 
(a) Total accommodation cost/price 

  ___________________________________________________________ 
  ___________________________________________________________ 

   
(b) Location 

  ___________________________________________________________ 
  ___________________________________________________________ 

          
(c) Building external/immediate surrounds  

  ___________________________________________________________ 
  ___________________________________________________________ 

   
(d) Occupied space features 

  ___________________________________________________________ 
  ___________________________________________________________ 

  
(e) Office Support features  

  ___________________________________________________________ 
  ___________________________________________________________ 

  
(f) Staff and Social support 

  ___________________________________________________________ 
  ___________________________________________________________ 

   
(g) Others (please specify)    

  __________________________________________________________ 
  ___________________________________________________________ 

 
3.3 Now, consider how your current accommodation meets these criteria: 
Please rate the following on a scale of 1 to 10, where 1 is fails absolutely to meet the needs of 
your business in this criteria and 10 is provides an extremely high level of efficiency and 
effectiveness in meeting the needs of your business in this criteria. Please circle appropriate 
response. 

1 Total accommodation cost 
/ price 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable

2 Location 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable

3 
Building 
external/immediate 
surrounds 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable

4 Occupied space features 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable

5 (Special) Office Support 
features 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable
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6 Staff and Social support 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable

7 Others 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable

 
3.4 Overall rating of existing accommodation 
 

3.4A Considering all of the above parameters, how well or otherwise do you 
believe that your current accommodation meets your firm’s requirements now and 
in the foreseeable future? 

 
Please rate the following on a of scale of 1 to 10, where 1 is extremely poor and 
10 is meets all requirements to a very high level. Please circle appropriate 
response. 
 

 
3.4B On this basis and all things considered, would you be likely to re-lease the 
current property again after the subsisting lease expires or to take up an available 
option? Please circle appropriate number. 

 
1 Yes  
2 No 
3 Unsure/ Don’t know 

 
3.4C Identify the main (up to 3) reasons for that decision? 
 

1. ________________________________________________ 
2. ________________________________________________ 
3. ________________________________________________ 

 
3.5 Property Management 
 

The Property Manager provides a link between tenants and owners.  What is your 
opinion of the following statements. 
 

3.5A Please rate the following on a of scale of 1 to 10, where 1 is strongly disagree 
         and 10 is strongly agree. Please circle appropriate response. 

 

1 

We rarely have 
contact with the 
Property Manager on 
other than basic 
tenancy / maintenance 
matters. 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable
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3.5B  The involvement of the Property Manager with out business is:  (Please circle 
appropriate response.) 
 

1. About right 
2. Not applicable 
3. Would be of greater value to us if more emphasis was placed on (please 

specify): 
____________________________________________________________
____________________________________________________________
______________________________________________________ 
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SECTION 4: STRATEGIC ISSUES 
 
4.1 Please rate the following on a of scale of 1 to 10, where 1 is NO, THIS DOES NOT 
REFLECT OUR APPROACH AT ALL and 10 is THIS IS EXACTLY OUR 
APPROACH AND PRACTICALLY NO OTHER MATTERS ARE TAKEN INTO 
ACCOUNT. (Please circle appropriate response) 
 

Within the normal budget limitations of your firm…… 
 
4.1A “We normally view property/rent /asset issues as overheads/ recurrent costs to 
the business and try to put off significant commitments like that for as long as 
possible and actively attempt to minimise our exposures to such outgoings.” 
 

 
4.1B “The space that the firm occupies provides our platform for business and we 
consider it as an important component – providing a creative environment where 
things come together and the full potential of work teams and of the whole 
organisation can be realised.  
 
Whilst we cannot afford luxury or waste, in this area, the end justifies the means and, 
if output is maximized, we don’t get too hung up on input costs.” 
 

 
4.1C “Our property assets and leases represent an integrated and strategic part of our 
business that adds to the comparative advantages and strategic direction. Whilst it 
represents a cost and therefore must be managed efficiently, it assists in providing the 
‘front, image and identity’ of the firm to the outside world. Internally, it provides not 
just a platform for business and conducive work place, but contributes considerably to 
the ethos, culture and approach of the entire organisation. It is part of the evolution of 
the firm.” 
 

 
4.2 As regards your business, how do you rate the importance or otherwise of: 
 
Please rate the following on a of scale of 1 to 10, where 1 is NOT AT ALL 
IMPORTANT and 10 is ABSOLUTELY ESSENTIAL. Please circle appropriate 
response. 
 

4.2A A CBD location to your business (compared, say with fringe or more remote 
locations)? 
 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not  
applicable
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Please give reasons: 

 _______________________________________________________________ 
 _______________________________________________________________ 
 _______________________________________________________________ 

4.2B Have opinions regarding CBD and other locations changed over recent years 
or been actively considered by your firm? (Please circle appropriate number) 
 

1 Yes 
2 No 
3 Unsure/ Don’t know 

 
 

4.3 Would your firm consider accommodation within? (Please circle appropriate 
number) 

 
1 Joint/shared service functions 
2 An Incubator 
3 Technology Park 
4 Research Park 
5 Other (Please specify)____________________________________ 

 
Please give reasons for your answer? 

 _______________________________________________________________ 
 _______________________________________________________________ 

 
4.4 Would the overall efficiency and effectiveness of your office accommodation be 

enhanced by the availability in the building or in close proximity of the following: 
(assume market competitive costs) 

 
Please rate the following on a of scale of 1 to 10, where 1 is OF VERY LITTLE 
INTEREST/USE TO US and 10 is OF GREAT INTEREST/ POTENTIAL USE, 
WOULD SIGNIFICANTLY INCREASE THE EFFECTIVENESS OF OUR 
SPACE. (Please circle appropriate response) 

 

1 Conference/meeting 
facilities 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable 

2 

Office support centre 
(e.g. secretarial, 
printing, messenger, 
telephone service)) 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

3 Server and IT/internet 
provision (with security) 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

applicable 

4 
Hire of office 
equipment/computers 
etc 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

5 
Coffee shops, 
restaurants, catering 
facilities etc 

1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 
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6 Additional car parking 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
applicable 

7 Child minding 1 2 3 4 5 6 7 8 9 10 Don’t 
know 

Not 
Applicable

8 Signage/profile/naming 
rights 1 2 3 4 5 6 7 8 9 10 Don’t 

know 
Not 

Applicable
 
 

4.5 As regards ‘green’ and sustainability issues, which of the following best describes 
the approach of your firm: 

 
(a) “Whilst we are all aware of environmental issues, we do not do anything in this 

regard outside our statutory obligations regarding environmental health, WHS 
etc.” 

 
1 Yes 
2 No 
3 Unsure/ Don’t know 

(b) “It is a growing issue that some of the staff and some of our clients are 
particularly interested in. We make some low level efforts to ‘look a bit green’ but 
nothing that really costs significant money or time, We think that we may well 
need to ramp this up over the foreseeable future.” 

 
1 Yes 
2 No 
3 Unsure/ Don’t know 

 
(c) “Because we have seen the growing level of market, community and staff interest 

in these issues, we have decided to embrace this as a significant strategy/ identity/ 
point of difference for us. We see it also as an opportunity to reduce waste and 
costs”. 

 
1 Yes 
2 No 
3 Unsure/ Don’t know 

 
 
4.6 Any other comments regarding sustainability/”triple bottom line” considerations 

_______________________________________________________________ 
 _______________________________________________________________ 
 _______________________________________________________________ 
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SECTION 5: ADDITIONAL INFORMATION 
 
This study has attempted to better define property demand requirements and changes for 
knowledge-intensive businesses and how that property can better align with those needs. 
 
On that basis, are there other comments, issues, or observations that you would wish to 
make? 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
Your name and contact details (optional, but will allow return to you of aggregate 
finding results when complete): 
 
Name: 
 
Company: 
 
Address: 
 
Telephone: 
 
Email Address: 



 
 
 
 

Appendix 4.3 
 
 
 
 
 

Knowledge-Intensive Firms used for 
Data Collection 



 
 
Ref No. Company Name Location Stage of 

Development 
1.  Ad-venture Woolloongabba, Brisbane Mature 
2.  Alchemia Eight Mile Plains, Brisbane Established 
3.  Archaeus Fortitude Valley, Brisbane Mature 
4.  Calthapharm Innovation Centre, Sippy 

Downs 
Start up 

5.  CBio Eight Mile Plains, Brisbane Established 
6.  Channen Group Southport, Gold Coast Mature 
7.  Cleveland Biosensors Toowong, Brisbane Established 
8.  Cutts Creative Windsor, Brisbane Mature 
9.  Dark Blue Sea Edward Street, Brisbane City Mature 
10.  FulTec Yeronga, Brisbane Start Up 
11.  g2 Microsystems Eight Mile Plains, Brisbane Start Up 
12.  Genetraks Toowong, Brisbane Established 
13.  Impedimed Garden City Office Park, 

Brisbane 
Established 

14.  JSA Design Fortitude Valley, Brisbane Mature 
15.  Kook Multimedia Innovation Centre, Sippy 

Downs 
Start Up 

16.  Liquid Animation West End, Brisbane Mature 
17.  Micreo Eight Mile Plains, Brisbane Established 
18.  Microwave and Design Toowong, Brisbane Start Up 
19.  Mindworx Creek St, Brisbane City Start Up 
20.  Nano Silicon Eight Mile Plains, Brisbane Start Up 
21.  NVP One Kelvin Grove, Brisbane Start Up 
22.  Peplin Biotech Bowen Hills, Brisbane Established 
23.  Plus Three Fortitude Valley, Brisbane Start Up 
24.  ProviTech Varsity Lakes, Robina Start Up 
25.  Redchip Lawyers ‘The Portal’, Fortitude Valley Established 
26.  Slap  Toowong, Brisbane Start Up 
27.  Spiderbox Eight Mile Plains, Brisbane Established 
28.  The Post Lounge Kelvin Grove, Brisbane Mature 
29.  The TVS Partnership Spring Hill, Brisbane Mature 
30.  This Planet Chancellor Park, Sunshine 

Coast 
Start Up 

31.  Those Guys Creative Industries Precinct, 
Kelvin Grove 

Start Up 

32.  Typefi Sippy Downs, Sunshine 
Coast 

Start Up 

33.  Very Small Particle Co Wacol, Brisbane Established 
34.  Vigil Systems Eight Mile Plains, Brisbane Start Up 
35.  White York Agency Varsity Lakes, Robina Start Up 
36.  WorkPac Fortitude Valley, Brisbane Mature 

 

Knowledge-Intensive Firms- 
Sample used for Data Collection 
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Delphi Analysis Expert Panel 

 



 
Number Name of 

Expert/Position 
Contact Details Professional Background Reason for inclusion in this research 

 
1 Mr John Steffensen 

Partner – Real Estate 
Ernst & Young, 
Brisbane 

Level 5, Waterfront Place 
1 Eagle St, Brisbane 4000 
john.steffensen@au.ey.com
3243 3732 
0417 712 834 

Property Valuer & Analyst 
Company Director 

Over 20 years experience in commercial 
property analysis/projects in the private 
and public sectors, with considerable 
experience within knowledge-intensive 
firms and their accommodation. 

2 
 

Mr Andrew Craig 
State CEO 
Australian Industry 
Group (AIG) 

202 Boundary Street 
Spring hill  4000 
Andrew.craig@aigroup.asn.
au 
3244 1777 

ADF (Aviation) 
Company Director 
Board Member of Incubator 
Chamber of Commerce and 
member of range of 
business/industry panels etc 
related to the needs of 
contemporary business in 
Queensland and Australia. 
International experience. 

CEO of largest industry/business 
association in Queensland and therefore 
well aware of their changing 
structures/needs.  Has had direct 
involvement with start-up companies, 
incubator facilities etc. 

3 Ms Anne-Marie Birkill 
CEO, i.lab Incubator, 
Toowong 

i.lab Incubator 
80-88 Jephson Street 
Toowong  4069 
abirkill@ilab.com.au
3327 9803 

Current CEO, i.lab Incubator. 
Previously professional staff 
with venture capitalist and at 
UniQuest, University of 
Queensland. 

Direct involvement for over 10 years in 
funding, developing and mentoring 
small-to-medium knowledge-intensive 
companies in university and private 
sector environments 

4 Mr Peter Glasby 
Manager, Queensland 
Department of State 
Development and 
Innovation, Brisbane 

Department of State 
Development & Innovation 
111 George Street 
Brisbane  4000 
peter.glasby@qld.gov.au
3224 5837 

Property 
development/architectural 
and construction. Since 1995:  
Queensland Government 
Public Service 

Strong property/development/facilities 
background and, in last seven years, 
senior responsibility for Queensland State 
Government for policy/physical support 
and infrastructure, knowledge-intensive 
firms.  High exposure to such firms. 

5 Ms Melanie Gray 
Manager, Office of the 
Chief Scientist for 
Queensland, Brisbane 

Department of State 
Development & Innovation 
111 George Street 
Brisbane  4000 
3225 1083 
0409 494 598 
melanie.gray@qld.gov.au

Public Servant.  Principal 
background in business 
development and support, 
research and commercial 
spinouts. 

Over 10 years experience in 
investigation/policy development and 
support for industry development and 
SMEs; last three years particularly related 
to research sector. 
 

A
PPE

N
D

IX
 5.1 – D

elphi A
nalysis E

xpert Panel 
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Number Name of 
Expert/Position 

Contact Details Professional Background Reason for inclusion in this research 
 

Specialist in facilities management and 
research into corporate-business 
property-property links.  Currently 
undertaking PhD research related to those 
research interests. 

University of Queensland, 
St Lucia, Brisbane 

Valuer/land economist.  
Previous experience in 
Commonwealth Government.  
Last 10 years academic in 
property at QUT, University 
of NSW and University of 
Queensland. 

6 Mr Clive Warren 
Senior Lecturer 

0403 939 162 University of 
Queensland, St Lucia, 
Brisbane 

c.warren@rics.org.au
 

 

A
PPE

N
D

IX
 5.1 – D

elphi A
nalysis E

xpert Panel 

Long experience with knowledge-
intensive companies – direct venture 
capital and advisory roles in knowledge-
intensive firms, from start-up to mature. 

7 Mr Stephen Copplin Business Centre, Kelvin 
Grove, Brisbane 

Accountant and Company 
Director CEO, Creative 

Industries Precinct  s.copplin@qut.edu.au Corporate Accountant – 
News Limited. 3337 7803 

 Subsequently, first CEO, 
i.lab Incubator (3 years) and 
company director. 

8 Mr Peter Hyland Level 12, 120 Edward 
Street 

Property professional.  
Business Qualifications  
Executive 

Wide consultancy experience as 
consultant (PWC and Urbis JHD) on 
property, demand analysis, locational 
decisions etc.  Extensive knowledge of 
Brisbane/Queensland markets. 

Director, Urbis JHD 
Pty Ltd, Brisbane Brisbane  4000 

3007 3800 
0419 732 724 
phyland@urbisjhd.com.au

9 Ms Kirsty Simpson Level 3, 120 Edward Street Architect specialising in 
interior 
design/layouts/workplaces. 

Specialist in built environment issues for 
contemporary knowledge-intensive firms. Hassell Pty Ltd, 

Architects, Brisbane 
Brisbane  4000 
3017 5757  
0409 195 297 
ksimpson@hassell.com.au

International experience of development 
of knowledge-based sectors/firms plus 
Queensland regional experience in 
business interaction/support. 

University of Sunshine 
Coast, Maroochydore DC 
Qld 4558 

Business Qualifications.  
Business adviser/support – 10 
years in Ireland, 4 years in 
Queensland. 

10 Mr Colin Graham, 
CEO, Innovation 
Centre, University of 
Sunshine Coast, 
Caloundra 

cgraham@usc.edu.au
5430 1234 

 

2 
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APPENDIX 5.2: Initial Delphi Analysis Information Package  
Provided to Expert Panel 

 

 
 
 

Research Project 
Knowledge-Intensive Firms and their Real Property Requirements 

 
June 2005 

 
Introduction and Requirements of 

Expert Contributors 
 

On behalf of the Queensland University and myself, I thank you for accepting our 
invitation to be part of a research project which investigates the emerging nature of 
knowledge-intensive businesses and their changing demands for property 
assets/accommodation. 
 
This research has been underway for three years and is strongly supported by the 
Property Council of Australia (Queensland Division) and a number of corporations 
involved in various parts of the property and development sectors and those 
supporting the growth of knowledge-based industries, particularly in Queensland. 
 
 
The abstract explaining the concepts of the research is shown as Attachment 1. 
 
Some definitions of the types of firms that fall in the parameters of this research are 
outlined in Attachment 2. 
 
1. Research Activities to Date 
 

Extensive research has already been undertaken in this research: 
 
• Literature review into a range of components including: 

o  economic and business change; 
o building and development parameters; 
o social capital; 
o IT and technology; 
o locational and other factors. 

 
Additionally, four case studies representing contemporary, innovative attempts 
to have commercial real property assets better support knowledge-intensive 
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industries have been investigated in detail and a study into contemporary 
demands for office accommodation for knowledge-intensive firms has been 
undertaken, involving interviews with 30 key informant firms. 
 
It is upon this basis that the next stage of the research is based. 
 
Most of the new research is focused on firms in South East Queensland. 

 
2. Next Stage of Research – Delphi Analysis 
 

The next and final stage of this research is to employ what is known as the 
Delphi Technique which is a proven, accepted methodology and is particularly 
suitable to this case. 
 
Instead of further surveys of firms actually involved, Delphi relies on a series 
of structured questionnaires to a number of expert observers of the 
sector/issues being studied. 
 
In this case, ten such experts have agreed to participate in the study, of which 
you are one.   
 
Over the next few months, a series (probably six) of questionnaires will be 
sent confidentially to each of those experts who will be asked to complete it 
and return it to the researcher.  (Each questionnaire will be provided 
electronically and can be answered in a very short time – probably about 15 
minutes each.)   
 
By this means, the sources remain completely independent and separate.  Until 
a workshop session at the end of the research, the identity of each of the 
experts is known only to the researcher.   
 
Initially at least, questionnaires have three components – one addressing the 
issues for start-up/early establishment, knowledge-intensive firms;  the second 
for established firms;  and the third for more mature firms (see general 
definitions – Attachment 2). 
 
The questions asked in the first tranche are based on research to date.  
However, there is opportunity to add further observations/components and to 
rate those should the expert consider that the questionnaire is incomplete. 
 
Once each of the questionnaires is returned, the responses are analysed and the 
next tranche of more advanced/focused questions are developed and 
circulated.  The process is repeated for each round of questions. 
 
In this way, an accurate and analytical interpretation of the study area will be 
built up. 
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3. The requests made to expert contributors 
 

We are acutely aware of the pressures on your time and are very grateful for 
your participation. We have purposely made the questionnaire very easy and 
quick to respond to and this can be done electronically. 
 
With each of the rounds, we would ask that you fill out the questionnaire 
based on your own observations, readings and professional experiences.  We 
would hope that you could return them to: propertysurvey@qut.edu.au  with a 
one week turn around period. 
 
Please note that most of the issues raised have been identified (to varying 
extents) as important within this research area.  You, of course, may agree or 
disagree with those but it is clearly important that the relationship between 
these issues/criteria is shown.  (That is to say, many of the concepts identified 
will be of relevance but not all can be classed “most relevant”.) 

 
4. Confidentiality protocol 
 

This questionnaire has been cleared under the ethics requirements of QUT 
research.  We respect your privacy and, to ensure confidentiality, the data 
obtained from this questionnaire will be kept strictly confidential and will only 
be used or reproduced for research purposes.  Even then, the exact sources of 
information will only ever be identified with the specific consent of that 
respondent. 

 
5. Voluntary Participation 
 

Your participation in this project is voluntary.  If you do agree to participate, 
you can withdraw from participation at any time during the study without 
comment or penalty.  Your decision to participate will in no way impact upon 
your current or future relationships with QUT. 
 

6. Consent 
 

The return of the completed questionnaire is accepted as an indication to 
participate in this project.   

 
 

Thank you for your interest, support and input. 
 
Prepared by: 
 
Mike Hefferan 
QUT 
m.hefferan@qut.edu.au
3864 9283  or 0414 014 241 
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APPENDIX 5.3: Delphi Analysis Round 1 Questionnaire 
 

 
 
 

Confidential 
 

Delphi Questionnaire 
Knowledge-Intensive Firms and Commercial Property 

Round One – Assessment Criteria 
 

 
 
Purpose 
 

The first round of questions is to provide expert confirmation of the issues 
related to knowledge-intensive firms, their activities and, particularly, their 
demand for / use of commercial property resources. The issues listed below 
are those which have been identified through literature reviews and other data 
collection. 
 
The study area is principally South East Queensland, though issues raised are 
considered fairly generic to these types of companies. 
 

Instructions for completing the questionnaire 
 

Please note that the questionnaire is divided into three parts: 
 
Part 1: Start-up and early development firms 
Part 2:  Established firms 
Part 3:  Mature firms 
 
with fairly similar questions asked about each group.  There is also a short 
summary section at the end.  Definitions are provided separately. 
 
Can you please indicate your opinion of the relevance and relative importance 
of each criteria in assessing the activities / motivation, locational decisions, 
demand for and use of commercial property assets? 
 
Please also add and rank any other criteria that you think important. 
 
 1 = Not Relevant 
 2 = Little Relevance 



 3 = Quite Relevant 
 4 = Very Relevant 
 5 = Most Relevant 
 

Confidentiality 
 

We respect your privacy and undertake that your specific responses will be 
kept strictly confidential and only be used or reproduced without individual 
sources identified and for research purposes. 
 

Return 
 
 Could you please return this questionnaire electronically to: 

propertysurvey@qut.ed.au within seven days or, alternatively, in hard copy, 
marked Private and Confidential to: 

 
Mr Mike Hefferan 
Director 
Sustainable Living Initiative 
QUT 
Level 9, L Block 
GARDENS POINT  4000 
 

Thank you for your assistance. 
 
 
 
 

Mike Hefferan 
m.hefferan@qut.edu.au
3864 9283  or 0414 014 241 
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February 2005 

Delphi Questionnaire 
Round 1 – Assessment Criteria 

 
Please note: (1)  For Sections 1, 2 and 3, your answers should reflect your expert/professional observations as to the opinions, actions and priorities of firms in that 
category. 

(2) For Section 4 (Overview), your answers should reflect your own expert/professional observations. 
(3) The sub-headings in brackets are for clarification of questions that follow and should not be considered as creating sub-categories. 

 
Section 1 for start-up and early development, knowledge-intensive firms  
 
Issue / Criteria 1 

Not 
Relevant 

2 
Little 
Relevance 

3 
Quite 
Relevant 

4 
Very 
Relevant 

5 
Most 
Relevant

Comments 

(Location Decisions)  
Accommodation cost       
Proximity to home       
Proximity to clients       
Proximity to business support       
Precinct / suburb-area       
Proximity to businesses at similar stage       
CBD location       
       

(Attitude to staff)  
Retaining / fostering quality staff       
Providing an environment that optimises staff 
performance 
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Issue / Criteria 1 
Not 
Relevant 

2 
Little 
Relevance 

3 
Quite 
Relevant 

4 
Very 
Relevant 

5 
Most 
Relevant

Comments 

Strong hierarchy / structure       
(Building / lease attributes) 

Flexible lease terms       
Reasonable ability to grow / contract       
Building external image       
Quality of space       
ICT and other business services       
Staff services / amenities       
Parking       

(Overall value of office accommodation to the business) 
Low accommodation cost as a key determinant       
Providing the right working environment as a key 
determinant 

      

Providing the right image to clients/outside world as a 
key determinant 

      

(Business Plan Matters)  
Importance of a business plan       
Adherence to that plan       

(Company Drivers)  
Immediate income       
Increase in capital value       
Market recognition       
Developing staff       
Achieving new ideas / product / breakthroughs       

(Other issues/criteria not previously 
identified) 
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Issue / Criteria 1 
Not 
Relevant 

2 
Little 
Relevance 

3 
Quite 
Relevant 

4 
Very 
Relevant 

5 
Most 
Relevant

Comments 
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Section 2:  Established knowledge-intensive firms  
 
Issue / Criteria 1 

Not 
Relevant 

2 
Little 
Relevance 

3 
Quite 
Relevant 

4 
Very 
Relevant 

5 
Most 
Relevant 
 

Comments 

(Location Decisions)  
Accommodation cost       
Proximity to home       
Proximity to clients       
Proximity to business support       
Precinct / suburb-area       
Proximity to businesses at similar stage       
CBD       
Others       

(Attitude to staff)  
Retaining / fostering quality staff       
Providing an environment that optimises staff 
performance 

      
 

Strong hierarchy / structure       
Others       

(Building / lease attributes)  
Flexible lease terms       
Reasonable ability to grow / contract       
Building external image       
Quality of space       
ICT and other business services       
Staff services / amenities       
Parking       
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(Overall value of office accommodation to the business) 
Low accommodation cost as a key determinant       
Providing the right working environment as a key 
determinant 

      

Providing the right image to clients/outside world as a 
key determinant 
 
 
 
 

      

Issue / Criteria 1 
Not 
Relevant 

2 
Little 
Relevance 

3 
Quite 
Relevant 

4 
Very 
Relevant 

5 
Most 
Relevant 
 

Comments 

(Business Plan Matters)  
Importance of a business plan       
Adherence to that plan       

       
(Company Drivers)  

Immediate income       
Increase in capital value       
Market recognition       
Developing staff       
Achieving new ideas / product / breakthroughs       

(Other issues/criteria not previously 
identified) 
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Section 3:  mature knowledge-intensive firms  
 

Issue / Criteria 1 
Not 
Relevant 

2 
Little 
Relevance 

3 
Quite 
Relevant 

4 
Very 
Relevant 

5 
Most 
Relevant 
 

Comments 

(Location Decisions)  
Accommodation cost       
Proximity to home       
Proximity to clients       
Proximity to business support       
Precinct / suburb-area       
Proximity to businesses at similar stage       
CBD       

(Attitude to staff)  
Retaining / fostering quality staff       
Providing an environment that optimises staff 
performance 

      
 

Strong hierarchy / structure       
(Building / lease attributes)  

Flexible lease terms       
Reasonable ability to grow / contract       
Building external image       
Quality of space       
ICT and other business services       
Staff services / amenities       
Parking       

(Overall value of office accommodation to the business) 
Low accommodation cost as a key determinant       
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Providing the right working environment as a key 
determinant 

      

Providing the right image to clients/outside world 
as a key determinant 

      

(Business Plan Matters)  
Importance of a business plan       
Adherence to that plan 
 

      

Issue / Criteria 1 
Not 
Relevant 

2 
Little 
Relevance 

3 
Quite 
Relevant 

4 
Very 
Relevant 

5 
Most 
Relevant 
 

Comments 

(Company Drivers)  
Immediate income       
Increase in capital value       
Market recognition       
Developing staff       
Achieving new ideas / product / breakthroughs       

(Other issues/criteria not previously 
identified) 
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Section 4: Overall 
1 = Do not agree  
2 =  Somewhat agree 
3 = Agree 
4 = Strongly agree 
5 = Very strongly agree 

 
Issue / Criteria 1 

 
2 
 

3 
 

4 
 

5 Comments 

As regards this research topic, could you please indicate: 
 
4.1 The sector/firms referred to in this research 

are of growing importance within the 
economy and as occupants of commercial 
property 

 

      
 

4.2 Except for generalised, anecdotal 
information, there is little data available on 
this topic across the property sector 
(owners, managers, consultants) 

 

      
 

4.3 Because of this lack of specific information, 
few developers / owners / managers are 
really aligning their products / services to 
these types of firms and thereby may miss 
opportunities to maximise returns 
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Section 4: Overall (cont.) 
1 = Do not agree  
2 =  Somewhat agree 
3 = Agree 
4 = Strongly agree 
5 = Very strongly agree 

 
Issue / Criteria 1 

 
2 
 

3 
 

4 
 

5 Comments 

4.4 The lack of understanding probably leads to 
owners / managers taking an overly 
conservative / risk averse strategy when 
dealing with these types of companies, 
particularly in their early stages 

 

      

4.5 Incubator facilities would have reasonable 
appeal to private sector investors 
 

      

4.6 Development of research / technology parks 
would have reasonable appeal to private 
sector investors 
 

      

4.7 Owners of commercial property would be 
willing to consider a small equity position 
in start-up firms in lieu of rent 

 

      

4.8 Any other general comments/observations 
 

      

 
Respondent:____________________________________________ 
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Appendix 5.4 
 Delphi Round 1 – Details of Responses 

Start-up / Early Development Knowledge Intensive Firms 
 
[Note: 
1.   For this section, responses reflected the expert’s professional observations as to the 

opinions, actions and priorities of firms for that factor. 
Ratings were from 1 to 5, 1 being low priority and 5 being very high priority. 

2.  The sub-headings in brackets were for the clarification of factors that follow and were 
not to be considered as creating sub-categories.] 

 
Factor 1 2 3 4 5 6 7 8 9 10 Total  

Score 
Standard 
Deviation 

(Location Decisions)           
Accommodation cost 4 4 3 4 4 3 3 4 4 3 32               0.5 
Proximity to home 3 2 2 2 2 3 2 2 3 4 25                 0.7 
Proximity to clients 4 3 2 1 4 4 2 2 3 3 28                1.0 
Proximity to business 
support 

4 4 5 4 4 3 5 4 4 2 39              0.9 

Precinct / suburb-
area 

3 3 4 4 3 2 2 3 3 2 29             0.7 

Proximity to 
businesses at similar 
stage 

3 3 4 2 4 2 3 3 2 3 29 0.7 

CBD location 2 2 2 1 2 2 2 2 1 1 17 0.5 
(Attitude to staff)          

Retaining / fostering 
quality staff 

5 3 4 4 5 2 5 3 3 3 37 1.1 

Environment that 
optimises staff 
performance 

4 3 4 5 4 2 5 3 4 2 36 1.1 

Strong hierarchy / 
structure 

2 1 3 2 1 4 5 2 1 2 23 1.3 

(Building / lease attributes) 
 

          

Flexible lease terms 4 4 5 4 4 5 3 5 4 4 42 0.6 
Reasonable ability to 
grow / contract 

4 4 5 4 4 4 4 3 4 4 40 0.5 

Building external 
image 

3 3 3 3 3 2 4 2 1 3 27 0.8 

Quality of space 3 3 3 3 4 2 5 3 2 4 32 0.9 
ICT and other 
business services 

4 4 4 5 4 3 5 4 3 5 41 0.7 

Staff services / 
amenities 

3 3 3 4 4 2 5 3 3 3 33 0.8 

Parking 3 3 4 3 4 3 4 2 3 3 32 0.6 
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Appendix 5.4 (cont’d) 
 Delphi Round 1 – Details of Responses 

Start-up / Early Development Knowledge Intensive Firms 
 

Factor 1 2 3 4 5 6 7 8 9 10 Total  
Score 

Standard 
Deviation 

(Overall value of office accommodation to 
the business) 

       

Low accommodation 
cost as a key 
determinant 

2 4 3 3 3 4 2 4 4 3 32 0.8 

Providing the right 
working environment 
as a key determinant 

5 3 5 3 4 3 3 3 4 3 36 0.8 

Providing the right 
image to 
clients/outside world 
as a key determinant 

4 3 4 4 3 2 3 2 2 3 30 0.8 

(Business Plan Matters)          

Importance of a 
business plan 

5 4 5 3 4 4 5 4 4 4 42 0.6 

Adherence to that 
plan 

5 4 3 3 4 2 4 3 3 3 32 0.8 

(Company Drivers)          

Immediate income 4 3 2 4 4 2 5 3 4 3 34 1.0 
Increase in capital 
value 

4 3 4 5 4 2 5 4 3 2 36 1.1 

Market recognition 4 3 4 5 5 5 5 4 3 4 47 0.8 
Developing staff 4 3 3 4 4 4 5 4 4 3 38 0.6 
Achieving new ideas 
/ product / 
breakthroughs 

5 4 5 5 4 2 5 4 4 5 43 0.9 
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Appendix 5.4 
Delphi Round 1 – Details of Responses 

Established Knowledge Intensive Firms 
 
[Note: 
1. For this section, responses reflected the expert’s professional observations as to the 

opinions, actions and priorities of firms for that factor. 
Ratings were from 1 to 5, 1 being low priority and 5 being very high priority. 

2.  The sub-headings in brackets were for the clarification of factors that follow and were 
not to be considered as creating sub-categories.] 
 

Factor 1 
  

2 
  

3 
  

4 
  

5 
  

6 
  

7 
  

8 
  

9 
  

10 
  

Total 
Score  
  

Standard 
Deviation 

(Location Decisions)            

Accommodation cost 4 4 3 3 4 3 4 3 3 4 35 0.5
Proximity to home 3 2 2 2 1 2 2 2 1 3 20  
Proximity to clients 4 4 2 2 3 3 4 3 3 4 32 0.8
Proximity to business 
support 

4 3 3 2 4 3 3 4 1 2 30 1.0

Precinct / suburb-
area 

3 3 4 3 2 3 3 3 1 2 27 0.8

Proximity to 
businesses at similar 
stage 

2 3 4 2 3 2 2 2 1 3 24 0.8

CBD 2 2 2 2 2 3 2 2 3   20 0.4
(Attitude to staff)              
Retaining / fostering 
quality staff 

5 4 4 3 4 4 5 4 4 4 41 0.6

Providing an 
environment that 
optimises staff 
performance 

5 3 5 3 3 4 5 4 4 3 39 0.9

Strong hierarchy / 
structure 

3 2 4 3 2 3 5 2 2 4 30 1.1

(Building / lease attributes)           

Flexible lease terms 3 4 3 2 3 3 4 3 3 3 31 0.6
Reasonable ability to 
grow / contract 

3 4 4 2 4 3 4 3 4 4 35 0.7

Building external 
image 

3 3 4 4 3 4 5 4 2 5 37 0.9

Quality of space 3 3 4 4 4 4 5 4 4 5 40 0.7
ICT and other 
business services 

4 4 3 3 4 3 5 4 4 5 39 0.7

Staff services / 
amenities 

4 3 4 2 4 3 5 4 3 4 36 0.8

Parking 3 3 4 2 4 2 5 3 3 3 32 0.9
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Appendix 5.4(cont’d) 

Delphi Round 1 – Details of Responses 
Established Knowledge Intensive Firms 

 
Factor 1 

  
2 
  

3 
  

4 
  

5 
  

6 
  

7 
  

8 
  

9 
  

10 
  

Total 
Score  
  

Standard 
Deviation 

(Overall value of office accommodation 
to the business) 

         

Low accommodation 
cost as a key 
determinant 

3 4 3 3 2 3 1 2 2 3 26 0.8

Providing the right 
working environment 
as a key determinant 

5 3 5 4 4 4 5 4 3 4 41 0.7

Providing the right 
image to 
clients/outside world 
as a key determinant 

4 3 5 4 3 4 5 4 4 4 40 0.7

Issue / Criteria 1 2 3 4 5 6 7 8 9 10 Total 2.2

(Business Plan Matters)           

Importance of a 
business plan 

5 4 5 3 4 3 5 4 4 4 41 0.7

Adherence to that 
plan 

5 3 4 2 4 3 5 4 4 4 38 0.9

(Company Drivers)                  

Immediate income 2 4 4 4 5 3 5 4 3 3 37 0.9
Increase in capital 
value 

3 4 5 3 5 4 5 5 4 4 42 0.8

Market recognition 3 4 4 5 5 4 5 5 4 4 43 0.7
Developing staff 4 3 4 4 4 4 5 4 4 4 40 0.5
Achieving new ideas 
/ product / 
breakthroughs 

4 4 5 4 5 3 5 4 4 3 41 0.7
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Appendix 5.4 
 Delphi Round 1 – Details of Responses 

Mature Knowledge Intensive Firms 
[Note: 
1. For this section, responses reflected the expert’s professional observations as to the 

opinions, actions and priorities of firms for that factor. 
Ratings were from 1 to 5, 1 being low priority and 5 being very high priority. 

2.  The sub-headings in brackets were for the clarification of factors that follow and were 
not to be considered as creating sub-categories.] 
 

Factor 1 2 3 4 5 6 7 8 9 10 Total 
Score 

Standard 
Deviation 

(Location Decisions)           

Accommodation 
cost 

3 4 3 3 5 3 4 3 4 3 35 0.7 

Proximity to home 2 2 1 2 1 1 1 2 1 2 15 0.5 
Proximity to clients 4 3 3 2 4 3 2 3 4 3 30 0.7 
Proximity to 
business support 

3 3 3 2 4 2 2 4 1 1 25 1.1 

Precinct / suburb-
area 

2 3 4 2 2 3 3 4 1 1 25 1.1 

Proximity to 
businesses at 
similar stage 

2 3 3 1 4 3 2 2 2 1 23 0.9 

CBD 2 2 1 3 2 4 1 2 4 3 24 1.1 
(Attitude to staff)           

Retaining / 
fostering quality 
staff 

5 4 4 4 5 4 5 4 3 5 43 0.7 

Providing an 
environment that 
optimises staff 
performance 

5 3 5 3 4 5 5 4 3 4 41 0.9 

Strong hierarchy / 
structure 

4 2 5 5 2 3 5 3 3 4 36 1.2 

(Building / lease attributes)           

Flexible lease 
terms 

3 4 3 2 4 2 4 2 4 3 31 0.9 

Reasonable ability 
to grow / contract 

3 4 3 1 4 3 5 3 4 3 33 1.1 

Building external 
image 

3 3 4 4 4 4 5 4 3 5 39 0.7 

Quality of space 3 3 4 3 4 4 5 4 4 5 39 0.7 
ICT and other 
business services 

4 4 3 2 4 3 5 4 4 5 38 0.9 

Staff services / 
amenities 

4 3 4 2 4 3 5 4 3 5 37 0.9 

Parking 3 3 4 1 4 2 5 3 3 3 31 1.1 
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Appendix 5.4 (cont’d) 

 Delphi Round 1 – Details of Responses 
Mature Knowledge Intensive Firms 

 
Factor 1 2 3 4 5 6 7 8 9 10 Total 

Score 
Standard 
Deviation 

(Overall value of office accommodation 
to the business) 

         

Low 
accommodation 
cost as a key 
determinant 

3 3 2 2 3 3 1 2 2 3 24 0.7

Providing the right 
working 
environment as a 
key determinant 

5 3 5 3 4 4 5 4 3 4 40 0.8

Providing the right 
image to 
clients/outside 
world as a key 
determinant 

4 4 5 4 4 4 5 4 4 5 43 0.5

(Business Plan Matters)           

Importance of a 
business plan 

5 4 5 4 5   5 5 3 4 40 0.7

Adherence to that 
plan 

5 4 5 3 5   4 5 3 4 38 0.8

(Company Drivers)           

Immediate income 3 3 4 4 5 3 5 3 3 5 38 0.9
Increase in capital 
value 

3 4 4 5 5 4 5 5 3 4 42 0.8

Market recognition 3 4 4 5 5 5 5 5 3 4 43 0.8
Developing staff 4 4 4 3 4 3 5 4 3 5 39 0.7
Achieving new 
ideas / product / 
breakthroughs 

4 4 4 2 4 5 3 4 3 3 36 0.8

 
 
 



 

 
 
 

Appendix 5.5 
 
 

Delphi Analysis 
 

 
 

Round 2 Questionnaire 



 

Copy of Email – Cover Sheet 
Delphi Round 2 

 
 
 
Dear Panel Member 
 
RE:  Delphi Round 2 
 
The results from round 1 are really coming up with some very interesting and consistent results and the 
further stages will enhance that process. There will be a few more rounds but they will now move through 
fairly quickly. 
 
The second round of questions is fairly straightforward. 
 
You will remember that we had categorised these types of firms into: 
 
• Start-up/early development 
• Established 
• Mature 
 
In the first round, you were asked to identify important priorities for those firms in their selection and use of 
commercial property accommodation.  These have been analysed in the three groupings attached, again for 
Start-up, Established and Mature.  You will see that, from our analysis, we have put a total response from 
the group in the first round.  In effect, this means that the higher the number in that column, the higher 
level of importance the group attributed to that factor. 
 
The question for you in this second round is to rank the 27 issues in ascending order of importance.  That 
is to say, for each of the three categories (Start-up, Established and Mature), could you please rate the 27 
categories, 1 being, in your opinion, the least important, 27 being the most important. 
 
Please note that there is still opportunity to comment on each or any of these responses and indeed if there 
are any overall matters that you wanted to input, you could include those in the response email. 
 
There is still opportunity, should you want, to bring up any matters that you do not think have been suitably 
canvassed in these questions. 
 
Could you please return your results electronically to propertysurvey@qut.edu.au within seven days. 
 
Thanks for your help.  Please do not hesitate to contact me if you require any further assistance. 
 
Mike Hefferan 
Director 
Institute for Sustainable Resources 
Queensland University of Technology 
Level 3, D Block, Gardens Point Campus 
2 George Street 
Brisbane  Qld  4000 
Australia 
Phone:  +61 7 3864 9283 
Fax:  +61 7 3864 4438 
Mobile:  0414 014 241 
www.isr.qut.edu.au 
 
 

mailto:propertysurvey@qut.edu.au
http://www.isr.qut.edu.au/


September-2005
Delphi Questionnaire
Round 2 – Assessment Criteria

Please refer to instructions on covering sheet.

Section 1: Start-up and early development, knowledge-intensive firms

Accommodation cost 32
Proximity to home 25
Proximity to clients 28
Proximity to business support 39

Precinct / suburb-area 29
Proximity to businesses at 
similar stage

29

CBD location 17

Retaining / fostering quality 
staff

37

Providing an environment that 
optimises staff performance

36

Strong hierarchy / structure 23

Flexible lease terms 42
Reasonable ability to grow / 
contract

40

Building external image 27
Quality of space 32
ICT and other business 
services

41

Staff services / amenities 33
Parking 32
(Overall value of office accommodation to the business)
Low accommodation cost as a 
key determinant

32

APPENDIX 5.5: Delphi Analysis Round 2 Questionaire

(Attitude to staff)

(Building / lease attributes)

Total Rating (1-27) Comments

(Location Decisions)

Issue / Criteria

Page 1 of 4



Providing the right working 
environment as a key 
determinant

36

Providing the right image to 
clients/outside world as a key 
determinant

30

Importance of a business plan 42

Adherence to that plan 32

Immediate income 34
Increase in capital value 36
Market recognition 47
Developing staff 38
Achieving new ideas / 
product / breakthroughs

43

Section 2:  Established knowledge-intensive firms

Accommodation cost 35
Proximity to home 20
Proximity to clients 32
Proximity to business support 30

Precinct / suburb-area 27
Proximity to businesses at 
similar stage

24

CBD 20
(Attitude to staff)
Retaining / fostering quality 
staff

41

Providing an environment that 
optimises staff performance

39

Total 

(Location Decisions)

(Company Drivers)

Issue / Criteria

(Business Plan Matters)

Rating (1-27) Comments
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Strong hierarchy / structure 30

(Building / lease attributes)

Flexible lease terms 31
Reasonable ability to grow / 
contract

35

Building external image 37
Quality of space 40
ICT and other business 
services

39

Staff services / amenities 36
Parking 32
(Overall value of office accommodation to the business)
Low accommodation cost as a 
key determinant

26

Providing the right working 
environment as a key 
determinant

41

 
Importance of a business plan 41

Adherence to that plan 38

Immediate income 37
Increase in capital value 42
Market recognition 43
Developing staff 40
Achieving new ideas / 
product / breakthroughs

41

Section 3:  Mature knowledge-intensive firms

Accommodation cost 35

(Company Drivers)

(Location Decisions)

Issue / Criteria

Providing the right image to 
clients/outside world as a key 
determinant

(Business Plan Matters)

40

Total Rating (1-27) Comments
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Proximity to home 15
Proximity to clients 30
Proximity to business support 25

Precinct / suburb-area 25
Proximity to businesses at 
similar stage

23

CBD 24

Retaining / fostering quality 
staff

43

Providing an environment that 
optimises staff performance

41

Strong hierarchy / structure 36

Flexible lease terms 31
Reasonable ability to grow / 
contract

33

Building external image 39
Quality of space 39
ICT and other business 
services

38

Staff services / amenities 37
Parking 31

Low accommodation cost as a 
key determinant

24

Providing the right working 
environment as a key 
determinant

40

Providing the right image to 
clients/outside world as a key 
determinant

43

Importance of a business plan 40

Adherence to that plan 38
(Company Drivers)
Immediate income 38
Increase in capital value 42
Market recognition 43
Developing staff 39
Achieving new ideas / 
product / breakthroughs

36

(Overall value of office accommodation to the business)

(Business Plan Matters)

(Attitude to staff)

(Building / lease attributes)

Page 4 of 4
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Delphi Round 2 
Details of Responses: 

 
• Start-up/Early Development Knowledge-

Intensive Firms 
• Established Knowledge-Intensive Firms 
• Mature Knowledge-Intensive Firms 
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Appendix 5.6 

 Delphi Round 2 – Details of Responses 
Start-up/Early Development  Knowledge Intensive Firms 

Question 
No. 

Respondent 
1 

Respondent 
2 

Respondent 
3 

Respondent 
4 

Respondent 
5 

Respondent 
6 

Respondent 
7 

Respondent 
8 

Respondent 
9 

Respondent 
10 

Av. 
Score  

Standard 
Deviation 

1 23 27 18 27 15 25 25 17 26 22 22.5 4.4 
2 10 5 6 15 4 8 6 5 7 17 8.3 4.4 
3 17 6 4 6 6 20 19 8 8 16 11 6.2 
4 24 17 23 24 12 19 24 12 18 15 18.8 4.8 
5 2 7 9 4 5 12 5 3 6 12 6.5 3.5 
6 11 13 14 6 8 7 4 16 17 4 10 4.9 
7 3 2 2 1 1 1 1 1 3 3 1.8 0.9 
8 14 24 22 23 25 17 17 20 15 21 19.8 3.9 
9 12 11 21 12 21 18 16 23 20 20 17.4 4.4 

10 4 1 1 2 2 11 7 2 2 5 3.7 3.2 
11 26 18 24 22 19 26 15 19 25 27 22.1 4.1 
12 21 15 20 20 17 16 4 8 24 24 16.9 6.6 
13 1 4 3 9 3 2 8 6 1 7 4.4 2.9 
14 13 8 5 4 11 5 9 9 4 8 7.6 3.1 
15 22 19 19 18 23 15 11 15 14 26 18.2 4.6 
16 6 9 7 16 18 6 2 14 13 11 10.2 5.1 
17 7 3 12 12 10 3 13 4 5 6 7.5 3.9 
18 9 21 15 17 9 21 12 11 23 18 15.6 5.2 
19 20 25 26 21 24 23 23 13 21 19 21.5 3.7 
20 18 10 17 11 7 14 22 7 9 25 14 6.3 
21 27 22 27 26 26 27 27 27 12 23 24.4 4.7 
22 19 14 3 10 14 10 26 24 11 9 14 7.1 
23 16 20 8 19 22 9 21 21 10 2 14.8 7.0 
24 5 16 10 5 13 4 3 10 15 1 8.2 5.3 
25 15 23 15 14 27 22 20 25 22 13 19.6 5.0 
26 18 12 11 8 20 13 18 22 19 10 15.1 4.8 
27 25 26 25 25 16 24 10 26 27 14 21.8 6.1 

         Average Standard Deviation 4.7 
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Table 5.6 (cont’d) 

 Delphi Round 2 – Details of Responses 
Established, Knowledge Intensive Firms 

Question 
No. 

Respondent 
1 

Respondent 
2 

Respondent 
3 

Respondent 
4 

Respondent 
5 

Respondent 
6 

Respondent 
7 

Respondent 
8 

Respondent 
9 

Respondent 
10 

Average 
Score  

 Standard 
 Deviation 

1 14 22 15 9 21 13 14 15 9 21 15.3 4.7 
2 4 2 1 2 1 3 1 1 2 2 1.9 1.0 
3 15 14 5 5 11 19 13 11 18 14 12.5 4.7 
4 16 13 6 15 12 12 12 12 5 6 10.9 3.9 
5 1 3 4 14 6 2 4 3 1 3 4.1 3.8 
6 2 6 3 10 3 4 3 6 8 1 4.6 2.8 
7 3 1 2 1 2 1 2 2 10 5 2.9 2.8 
8 27 27 24 27 24 22 25 23 24 26 24.9 1.8 
9 26 20 25 25 22 17 24 16 22 22 21.9 3.4 
10 12 4 8 3 4 10 23 4 15 10 9.3 6.3 
11 18 19 10 7 8 15 11 7 13 11 11.9 4.3 
12 17 15 14 8 19 23 10 13 14 23 15.6 5.0 
13 8 7 16 17 9 5 9 17 21 18 12.7 5.6 
14 11 9 18 13 13 24 8 8 23 24 15.1 6.6 
15 19 16 9 24 18 25 7 19 26 25 18.8 6.7 
16 10 8 13 23 17 16 6 18 12 17 14 5.2 
17 9 5 12 12 7 14 5 9 3 19 9.5 4.9 
18 8 21 17 4 5 9 15 5 4 9 9.7 6.0 
19 25 25 27 26 27 18 22 22 20 22 23.4 3.1 
20 13 10 20 19 11 8 21 10 26 20 15.8 6.1 
21 24 24 23 20 25 26 27 27 19 15 23 3.9 
22 23 12 19 16 16 20 26 21 17 12 18.2 4.5 
23 9 17 21 11 10 21 20 20 6 7 14.2 6.2 
24 10 23 22 18 26 11 19 24 25 16 19.4 5.7 
25 19 26 26 21 23 27 18 26 27 13 22.6 4.7 
26 22 11 11 22 20 7 17 25 11 8 15.4 6.6 
27 20 18 7 6 14 6 16 14 7 4 11.2 5.8 

          Average Standard Deviation 4.7 
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Table 5.6 (cont’d) 

 Delphi Round 2 – Details of Responses 
Mature, Knowledge Intensive Firms 

Question 
No. 

Respondent 
1 

Respondent 
2 

Respondent 
3 

Respondent 
4 

Respondent 
5 

Repondent 
6 

Respondent 
7 

Respondent 
8 

Respondent 
9 

Respondent 
10 

 Average 
Score 

 Standard 
Deviation 

1 17 18 8 11 12 9 18 14 11 20 13.8 4.2 
2 2 7 2 1 1 1 2 1 1 1 1.9 1.9 
3 14 8 7 6 8 10 17 7 15 9 10.1 3.8 
4 12 6 4 2 5 6 3 13 4 3 5.8 3.8 
5 4 3 17 16 6 5 4 8 2 4 6.9 5.3 
6 1 4 23 10 4 4 5 2 8 2 6.3 6.5 
7 6 1 6 3 3 3 6 5 13 7 5.3 3.3 
8 25 27 25 26 21 20 23 23 26 22 23.8 2.3 
9 18 24 23 25 20 13 22 22 25 23 21.5 3.7 
10 13 5 12 13 7 8 21 6 20 5 11 5.9 
11 3 9 1 4 9 2 14 3 3 8 5.6 4.2 
12 5 15 5 5 14 17 16 12 16 11 11.6 4.9 
13 10 13 24 12 16 7 19 21 22 21 16.5 5.8 
14 16 11 22 17 18 19 20 10 21 19 17.3 4.0 
15 22 16 10 21 17 18 13 11 10 18 15.6 4.4 
16 9 14 18 9 11 16 11 20 6 17 13.1 4.6 
17 7 10 16 8 10 15 10 9 14 14 11.3 3.2 
18 10 2 9 7 2 11 1 4 5 6 5.7 3.5 
19 24 17 27 18 24 23 15 18 24 27 21.7 4.3 
20 15 12 26 24 3 26 9 19 23 26 18.3 8.2 
21 19 23 21 27 27 27 27 27 19 25 24.2 3.4 
22 21 21 20 23 15 12 26 26 17 15 19.6 4.8 
23 8 20 15 14 19 21 7 16 7 12 13.9 5.3 
24 23 25 14 15 25 25 12 25 18 24 20.6 5.3 
25 27 26 13 22 26 24 25 24 27 16 23 4.8 
26 26 22 11 20 22 14 24 17 12 13 18.1 5.4 
27 20 19 19 19 19 22 8 15 9 10 16 5.1 

         Average Standard Deviation 4.5 
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Delphi Analysis - Round 2 
 

Scattergrams 



 Appendix 5.7 
Delphi Analysis Round 2  - Scattergrams 
 
Scattergram of Responses 
Start up / Early Development firms 
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Appendix 5.7 
Delphi Analysis Round 2  - Scattergrams  
 
Scattergram of Responses 
Established firms 
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Appendix 5.7  
Delphi Analysis Round 2  - Scattergrams  
 
Scattergram of Responses 

 
 
 
 

Mature firms  
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Appendix 5.8 
 

 
 
 

Delphi Analysis - Round 2 
 

Analysis of Variance – Tukey Data 



APPENDIX 5.8 
Delphi Round 2 

Analysis of Variance – Tukey Data 
Startup / Early Development Firms 

 
intervals excluding 0 are flagged by '****'  
 
       Estimate Std.Error Lower Bound Upper Bound       
 1-2  1.42e+001      2.21      5.9200     22.5000 **** 
 1-3  1.15e+001      2.21      3.2200     19.8000 **** 
 1-4  3.70e+000      2.21     -4.5800     12.0000      
 1-5  1.60e+001      2.21      7.7200     24.3000 **** 
 1-6  1.25e+001      2.21      4.2200     20.8000 **** 
 1-7  2.07e+001      2.21     12.4000     29.0000 **** 
 1-8  2.70e+000      2.21     -5.5800     11.0000      
 1-9  5.10e+000      2.21     -3.1800     13.4000      
1-10  1.88e+001      2.21     10.5000     27.1000 **** 
1-11  4.00e-001      2.21     -7.8800      8.6800      
1-12  5.60e+000      2.21     -2.6800     13.9000      
1-13  1.81e+001      2.21      9.8200     26.4000 **** 
1-14  1.49e+001      2.21      6.6200     23.2000 **** 
1-15  4.30e+000      2.21     -3.9800     12.6000      
1-16  1.23e+001      2.21      4.0200     20.6000 **** 
1-17  1.50e+001      2.21      6.7200     23.3000 **** 
1-18  6.90e+000      2.21     -1.3800     15.2000      
1-19  1.00e+000      2.21     -7.2800      9.2800      
1-20  8.50e+000      2.21      0.2220     16.8000 **** 
1-21 -1.90e+000      2.21    -10.2000      6.3800      
1-22  8.50e+000      2.21      0.2220     16.8000 **** 
1-23  7.70e+000      2.21     -0.5780     16.0000      
1-24  1.43e+001      2.21      6.0200     22.6000 **** 
       Estimate Std.Error Lower Bound Upper Bound       
1-25  2.90e+000      2.21     -5.3800     11.2000      
1-26  7.40e+000      2.21     -0.8780     15.7000      
1-27  7.00e-001      2.21     -7.5800      8.9800      
 2-3 -2.70e+000      2.21    -11.0000      5.5800      
 2-4 -1.05e+001      2.21    -18.8000     -2.2200 **** 
 2-5  1.80e+000      2.21     -6.4800     10.1000      
 2-6 -1.70e+000      2.21     -9.9800      6.5800      
 2-7  6.50e+000      2.21     -1.7800     14.8000      
 2-8 -1.15e+001      2.21    -19.8000     -3.2200 **** 
 2-9 -9.10e+000      2.21    -17.4000     -0.8220 **** 
2-10  4.60e+000      2.21     -3.6800     12.9000      
2-11 -1.38e+001      2.21    -22.1000     -5.5200 **** 
2-12 -8.60e+000      2.21    -16.9000     -0.3220 **** 
2-13  3.90e+000      2.21     -4.3800     12.2000      
2-14  7.00e-001      2.21     -7.5800      8.9800      
2-15 -9.90e+000      2.21    -18.2000     -1.6200 **** 
2-16 -1.90e+000      2.21    -10.2000      6.3800      
2-17  8.00e-001      2.21     -7.4800      9.0800      
2-18 -7.30e+000      2.21    -15.6000      0.9780      
2-19 -1.32e+001      2.21    -21.5000     -4.9200 **** 
2-20 -5.70e+000      2.21    -14.0000      2.5800      
2-21 -1.61e+001      2.21    -24.4000     -7.8200 **** 
2-22 -5.70e+000      2.21    -14.0000      2.5800      
       Estimate Std.Error Lower Bound Upper Bound       
2-23 -6.50e+000      2.21    -14.8000      1.7800      
2-24  1.00e-001      2.21     -8.1800      8.3800      
2-25 -1.13e+001      2.21    -19.6000     -3.0200 **** 
2-26 -6.80e+000      2.21    -15.1000      1.4800      
2-27 -1.35e+001      2.21    -21.8000     -5.2200 **** 
 3-4 -7.80e+000      2.21    -16.1000      0.4780      
 3-5  4.50e+000      2.21     -3.7800     12.8000      
 3-6  1.00e+000      2.21     -7.2800      9.2800      
 3-7  9.20e+000      2.21      0.9220     17.5000 **** 
 3-8 -8.80e+000      2.21    -17.1000     -0.5220 **** 
 3-9 -6.40e+000      2.21    -14.7000      1.8800      
3-10  7.30e+000      2.21     -0.9780     15.6000      
3-11 -1.11e+001      2.21    -19.4000     -2.8200 **** 
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3-12 -5.90e+000      2.21    -14.2000      2.3800      
3-13  6.60e+000      2.21     -1.6800     14.9000      
3-14  3.40e+000      2.21     -4.8800     11.7000      
3-15 -7.20e+000      2.21    -15.5000      1.0800      
3-16  8.00e-001      2.21     -7.4800      9.0800      
3-17  3.50e+000      2.21     -4.7800     11.8000      
3-18 -4.60e+000      2.21    -12.9000      3.6800      
3-19 -1.05e+001      2.21    -18.8000     -2.2200 **** 
3-20 -3.00e+000      2.21    -11.3000      5.2800      
3-21 -1.34e+001      2.21    -21.7000     -5.1200 **** 
       Estimate Std.Error Lower Bound Upper Bound       
3-22 -3.00e+000      2.21    -11.3000      5.2800      
3-23 -3.80e+000      2.21    -12.1000      4.4800      
3-24  2.80e+000      2.21     -5.4800     11.1000      
3-25 -8.60e+000      2.21    -16.9000     -0.3220 **** 
3-26 -4.10e+000      2.21    -12.4000      4.1800      
3-27 -1.08e+001      2.21    -19.1000     -2.5200 **** 
 4-5  1.23e+001      2.21      4.0200     20.6000 **** 
 4-6  8.80e+000      2.21      0.5220     17.1000 **** 
 4-7  1.70e+001      2.21      8.7200     25.3000 **** 
 4-8 -1.00e+000      2.21     -9.2800      7.2800      
 4-9  1.40e+000      2.21     -6.8800      9.6800      
4-10  1.51e+001      2.21      6.8200     23.4000 **** 
4-11 -3.30e+000      2.21    -11.6000      4.9800      
4-12  1.90e+000      2.21     -6.3800     10.2000      
4-13  1.44e+001      2.21      6.1200     22.7000 **** 
4-14  1.12e+001      2.21      2.9200     19.5000 **** 
4-15  6.00e-001      2.21     -7.6800      8.8800      
4-16  8.60e+000      2.21      0.3220     16.9000 **** 
4-17  1.13e+001      2.21      3.0200     19.6000 **** 
4-18  3.20e+000      2.21     -5.0800     11.5000      
4-19 -2.70e+000      2.21    -11.0000      5.5800      
4-20  4.80e+000      2.21     -3.4800     13.1000      
4-21 -5.60e+000      2.21    -13.9000      2.6800      
       Estimate Std.Error Lower Bound Upper Bound       
4-22  4.80e+000      2.21     -3.4800     13.1000      
4-23  4.00e+000      2.21     -4.2800     12.3000      
4-24  1.06e+001      2.21      2.3200     18.9000 **** 
4-25 -8.00e-001      2.21     -9.0800      7.4800      
4-26  3.70e+000      2.21     -4.5800     12.0000      
4-27 -3.00e+000      2.21    -11.3000      5.2800      
 5-6 -3.50e+000      2.21    -11.8000      4.7800      
 5-7  4.70e+000      2.21     -3.5800     13.0000      
 5-8 -1.33e+001      2.21    -21.6000     -5.0200 **** 
 5-9 -1.09e+001      2.21    -19.2000     -2.6200 **** 
5-10  2.80e+000      2.21     -5.4800     11.1000      
5-11 -1.56e+001      2.21    -23.9000     -7.3200 **** 
5-12 -1.04e+001      2.21    -18.7000     -2.1200 **** 
5-13  2.10e+000      2.21     -6.1800     10.4000      
5-14 -1.10e+000      2.21     -9.3800      7.1800      
5-15 -1.17e+001      2.21    -20.0000     -3.4200 **** 
5-16 -3.70e+000      2.21    -12.0000      4.5800      
5-17 -1.00e+000      2.21     -9.2800      7.2800      
5-18 -9.10e+000      2.21    -17.4000     -0.8220 **** 
5-19 -1.50e+001      2.21    -23.3000     -6.7200 **** 
5-20 -7.50e+000      2.21    -15.8000      0.7780      
5-21 -1.79e+001      2.21    -26.2000     -9.6200 **** 
5-22 -7.50e+000      2.21    -15.8000      0.7780      
       Estimate Std.Error Lower Bound Upper Bound       
5-23 -8.30e+000      2.21    -16.6000     -0.0216 **** 
5-24 -1.70e+000      2.21     -9.9800      6.5800      
5-25 -1.31e+001      2.21    -21.4000     -4.8200 **** 
5-26 -8.60e+000      2.21    -16.9000     -0.3220 **** 
5-27 -1.53e+001      2.21    -23.6000     -7.0200 **** 
 6-7  8.20e+000      2.21     -0.0784     16.5000      
 6-8 -9.80e+000      2.21    -18.1000     -1.5200 **** 
 6-9 -7.40e+000      2.21    -15.7000      0.8780      
6-10  6.30e+000      2.21     -1.9800     14.6000      
6-11 -1.21e+001      2.21    -20.4000     -3.8200 **** 
6-12 -6.90e+000      2.21    -15.2000      1.3800      
6-13  5.60e+000      2.21     -2.6800     13.9000      
6-14  2.40e+000      2.21     -5.8800     10.7000      

Page 3 of 19 



6-15 -8.20e+000      2.21    -16.5000      0.0784      
6-16 -2.00e-001      2.21     -8.4800      8.0800      
6-17  2.50e+000      2.21     -5.7800     10.8000      
6-18 -5.60e+000      2.21    -13.9000      2.6800      
6-19 -1.15e+001      2.21    -19.8000     -3.2200 **** 
6-20 -4.00e+000      2.21    -12.3000      4.2800      
6-21 -1.44e+001      2.21    -22.7000     -6.1200 **** 
6-22 -4.00e+000      2.21    -12.3000      4.2800      
6-23 -4.80e+000      2.21    -13.1000      3.4800      
6-24  1.80e+000      2.21     -6.4800     10.1000      
       Estimate Std.Error Lower Bound Upper Bound       
6-25 -9.60e+000      2.21    -17.9000     -1.3200 **** 
6-26 -5.10e+000      2.21    -13.4000      3.1800      
6-27 -1.18e+001      2.21    -20.1000     -3.5200 **** 
 7-8 -1.80e+001      2.21    -26.3000     -9.7200 **** 
 7-9 -1.56e+001      2.21    -23.9000     -7.3200 **** 
7-10 -1.90e+000      2.21    -10.2000      6.3800      
7-11 -2.03e+001      2.21    -28.6000    -12.0000 **** 
7-12 -1.51e+001      2.21    -23.4000     -6.8200 **** 
7-13 -2.60e+000      2.21    -10.9000      5.6800      
7-14 -5.80e+000      2.21    -14.1000      2.4800      
7-15 -1.64e+001      2.21    -24.7000     -8.1200 **** 
7-16 -8.40e+000      2.21    -16.7000     -0.1220 **** 
7-17 -5.70e+000      2.21    -14.0000      2.5800      
7-18 -1.38e+001      2.21    -22.1000     -5.5200 **** 
7-19 -1.97e+001      2.21    -28.0000    -11.4000 **** 
7-20 -1.22e+001      2.21    -20.5000     -3.9200 **** 
7-21 -2.26e+001      2.21    -30.9000    -14.3000 **** 
7-22 -1.22e+001      2.21    -20.5000     -3.9200 **** 
7-23 -1.30e+001      2.21    -21.3000     -4.7200 **** 
7-24 -6.40e+000      2.21    -14.7000      1.8800      
7-25 -1.78e+001      2.21    -26.1000     -9.5200 **** 
7-26 -1.33e+001      2.21    -21.6000     -5.0200 **** 
7-27 -2.00e+001      2.21    -28.3000    -11.7000 **** 
       Estimate Std.Error Lower Bound Upper Bound       
 8-9  2.40e+000      2.21     -5.8800     10.7000      
8-10  1.61e+001      2.21      7.8200     24.4000 **** 
8-11 -2.30e+000      2.21    -10.6000      5.9800      
8-12  2.90e+000      2.21     -5.3800     11.2000      
8-13  1.54e+001      2.21      7.1200     23.7000 **** 
8-14  1.22e+001      2.21      3.9200     20.5000 **** 
8-15  1.60e+000      2.21     -6.6800      9.8800      
8-16  9.60e+000      2.21      1.3200     17.9000 **** 
8-17  1.23e+001      2.21      4.0200     20.6000 **** 
8-18  4.20e+000      2.21     -4.0800     12.5000      
8-19 -1.70e+000      2.21     -9.9800      6.5800      
8-20  5.80e+000      2.21     -2.4800     14.1000      
8-21 -4.60e+000      2.21    -12.9000      3.6800      
8-22  5.80e+000      2.21     -2.4800     14.1000      
8-23  5.00e+000      2.21     -3.2800     13.3000      
8-24  1.16e+001      2.21      3.3200     19.9000 **** 
8-25  2.00e-001      2.21     -8.0800      8.4800      
8-26  4.70e+000      2.21     -3.5800     13.0000      
8-27 -2.00e+000      2.21    -10.3000      6.2800      
9-10  1.37e+001      2.21      5.4200     22.0000 **** 
9-11 -4.70e+000      2.21    -13.0000      3.5800      
9-12  5.00e-001      2.21     -7.7800      8.7800      
9-13  1.30e+001      2.21      4.7200     21.3000 **** 
        Estimate Std.Error Lower Bound Upper Bound       
 9-14  9.80e+000      2.21      1.5200     18.1000 **** 
 9-15 -8.00e-001      2.21     -9.0800      7.4800      
 9-16  7.20e+000      2.21     -1.0800     15.5000      
 9-17  9.90e+000      2.21      1.6200     18.2000 **** 
 9-18  1.80e+000      2.21     -6.4800     10.1000      
 9-19 -4.10e+000      2.21    -12.4000      4.1800      
 9-20  3.40e+000      2.21     -4.8800     11.7000      
 9-21 -7.00e+000      2.21    -15.3000      1.2800      
 9-22  3.40e+000      2.21     -4.8800     11.7000      
 9-23  2.60e+000      2.21     -5.6800     10.9000      
 9-24  9.20e+000      2.21      0.9220     17.5000 **** 
 9-25 -2.20e+000      2.21    -10.5000      6.0800      
 9-26  2.30e+000      2.21     -5.9800     10.6000      

Page 4 of 19 



 9-27 -4.40e+000      2.21    -12.7000      3.8800      
10-11 -1.84e+001      2.21    -26.7000    -10.1000 **** 
10-12 -1.32e+001      2.21    -21.5000     -4.9200 **** 
10-13 -7.00e-001      2.21     -8.9800      7.5800      
10-14 -3.90e+000      2.21    -12.2000      4.3800      
10-15 -1.45e+001      2.21    -22.8000     -6.2200 **** 
10-16 -6.50e+000      2.21    -14.8000      1.7800      
10-17 -3.80e+000      2.21    -12.1000      4.4800      
10-18 -1.19e+001      2.21    -20.2000     -3.6200 **** 
10-19 -1.78e+001      2.21    -26.1000     -9.5200 **** 
        Estimate Std.Error Lower Bound Upper Bound       
10-20 -1.03e+001      2.21    -18.6000     -2.0200 **** 
10-21 -2.07e+001      2.21    -29.0000    -12.4000 **** 
10-22 -1.03e+001      2.21    -18.6000     -2.0200 **** 
10-23 -1.11e+001      2.21    -19.4000     -2.8200 **** 
10-24 -4.50e+000      2.21    -12.8000      3.7800      
10-25 -1.59e+001      2.21    -24.2000     -7.6200 **** 
10-26 -1.14e+001      2.21    -19.7000     -3.1200 **** 
10-27 -1.81e+001      2.21    -26.4000     -9.8200 **** 
11-12  5.20e+000      2.21     -3.0800     13.5000      
11-13  1.77e+001      2.21      9.4200     26.0000 **** 
11-14  1.45e+001      2.21      6.2200     22.8000 **** 
11-15  3.90e+000      2.21     -4.3800     12.2000      
11-16  1.19e+001      2.21      3.6200     20.2000 **** 
11-17  1.46e+001      2.21      6.3200     22.9000 **** 
11-18  6.50e+000      2.21     -1.7800     14.8000      
11-19  6.00e-001      2.21     -7.6800      8.8800      
11-20  8.10e+000      2.21     -0.1780     16.4000      
11-21 -2.30e+000      2.21    -10.6000      5.9800      
11-22  8.10e+000      2.21     -0.1780     16.4000      
11-23  7.30e+000      2.21     -0.9780     15.6000      
11-24  1.39e+001      2.21      5.6200     22.2000 **** 
11-25  2.50e+000      2.21     -5.7800     10.8000      
11-26  7.00e+000      2.21     -1.2800     15.3000      
        Estimate Std.Error Lower Bound Upper Bound       
11-27  3.00e-001      2.21     -7.9800      8.5800      
12-13  1.25e+001      2.21      4.2200     20.8000 **** 
12-14  9.30e+000      2.21      1.0200     17.6000 **** 
12-15 -1.30e+000      2.21     -9.5800      6.9800      
12-16  6.70e+000      2.21     -1.5800     15.0000      
12-17  9.40e+000      2.21      1.1200     17.7000 **** 
12-18  1.30e+000      2.21     -6.9800      9.5800      
12-19 -4.60e+000      2.21    -12.9000      3.6800      
12-20  2.90e+000      2.21     -5.3800     11.2000      
12-21 -7.50e+000      2.21    -15.8000      0.7780      
12-22  2.90e+000      2.21     -5.3800     11.2000      
12-23  2.10e+000      2.21     -6.1800     10.4000      
12-24  8.70e+000      2.21      0.4220     17.0000 **** 
12-25 -2.70e+000      2.21    -11.0000      5.5800      
12-26  1.80e+000      2.21     -6.4800     10.1000      
12-27 -4.90e+000      2.21    -13.2000      3.3800      
13-14 -3.20e+000      2.21    -11.5000      5.0800      
13-15 -1.38e+001      2.21    -22.1000     -5.5200 **** 
13-16 -5.80e+000      2.21    -14.1000      2.4800      
13-17 -3.10e+000      2.21    -11.4000      5.1800      
13-18 -1.12e+001      2.21    -19.5000     -2.9200 **** 
13-19 -1.71e+001      2.21    -25.4000     -8.8200 **** 
13-20 -9.60e+000      2.21    -17.9000     -1.3200 **** 
        Estimate Std.Error Lower Bound Upper Bound       
13-21 -2.00e+001      2.21    -28.3000    -11.7000 **** 
13-22 -9.60e+000      2.21    -17.9000     -1.3200 **** 
13-23 -1.04e+001      2.21    -18.7000     -2.1200 **** 
13-24 -3.80e+000      2.21    -12.1000      4.4800      
13-25 -1.52e+001      2.21    -23.5000     -6.9200 **** 
13-26 -1.07e+001      2.21    -19.0000     -2.4200 **** 
13-27 -1.74e+001      2.21    -25.7000     -9.1200 **** 
14-15 -1.06e+001      2.21    -18.9000     -2.3200 **** 
14-16 -2.60e+000      2.21    -10.9000      5.6800      
14-17  1.00e-001      2.21     -8.1800      8.3800      
14-18 -8.00e+000      2.21    -16.3000      0.2780      
14-19 -1.39e+001      2.21    -22.2000     -5.6200 **** 
14-20 -6.40e+000      2.21    -14.7000      1.8800      
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14-21 -1.68e+001      2.21    -25.1000     -8.5200 **** 
14-22 -6.40e+000      2.21    -14.7000      1.8800      
14-23 -7.20e+000      2.21    -15.5000      1.0800      
14-24 -6.00e-001      2.21     -8.8800      7.6800      
14-25 -1.20e+001      2.21    -20.3000     -3.7200 **** 
14-26 -7.50e+000      2.21    -15.8000      0.7780      
14-27 -1.42e+001      2.21    -22.5000     -5.9200 **** 
15-16  8.00e+000      2.21     -0.2780     16.3000      
15-17  1.07e+001      2.21      2.4200     19.0000 **** 
15-18  2.60e+000      2.21     -5.6800     10.9000      
        Estimate Std.Error Lower Bound Upper Bound       
15-19 -3.30e+000      2.21    -11.6000      4.9800      
15-20  4.20e+000      2.21     -4.0800     12.5000      
15-21 -6.20e+000      2.21    -14.5000      2.0800      
15-22  4.20e+000      2.21     -4.0800     12.5000      
15-23  3.40e+000      2.21     -4.8800     11.7000      
15-24  1.00e+001      2.21      1.7200     18.3000 **** 
15-25 -1.40e+000      2.21     -9.6800      6.8800      
15-26  3.10e+000      2.21     -5.1800     11.4000      
15-27 -3.60e+000      2.21    -11.9000      4.6800      
16-17  2.70e+000      2.21     -5.5800     11.0000      
16-18 -5.40e+000      2.21    -13.7000      2.8800      
16-19 -1.13e+001      2.21    -19.6000     -3.0200 **** 
16-20 -3.80e+000      2.21    -12.1000      4.4800      
16-21 -1.42e+001      2.21    -22.5000     -5.9200 **** 
16-22 -3.80e+000      2.21    -12.1000      4.4800      
16-23 -4.60e+000      2.21    -12.9000      3.6800      
16-24  2.00e+000      2.21     -6.2800     10.3000      
16-25 -9.40e+000      2.21    -17.7000     -1.1200 **** 
16-26 -4.90e+000      2.21    -13.2000      3.3800      
16-27 -1.16e+001      2.21    -19.9000     -3.3200 **** 
17-18 -8.10e+000      2.21    -16.4000      0.1780      
17-19 -1.40e+001      2.21    -22.3000     -5.7200 **** 
17-20 -6.50e+000      2.21    -14.8000      1.7800      
        Estimate Std.Error Lower Bound Upper Bound       
17-21 -1.69e+001      2.21    -25.2000     -8.6200 **** 
17-22 -6.50e+000      2.21    -14.8000      1.7800      
17-23 -7.30e+000      2.21    -15.6000      0.9780      
17-24 -7.00e-001      2.21     -8.9800      7.5800      
17-25 -1.21e+001      2.21    -20.4000     -3.8200 **** 
17-26 -7.60e+000      2.21    -15.9000      0.6780      
17-27 -1.43e+001      2.21    -22.6000     -6.0200 **** 
18-19 -5.90e+000      2.21    -14.2000      2.3800      
18-20  1.60e+000      2.21     -6.6800      9.8800      
18-21 -8.80e+000      2.21    -17.1000     -0.5220 **** 
18-22  1.60e+000      2.21     -6.6800      9.8800      
18-23  8.00e-001      2.21     -7.4800      9.0800      
18-24  7.40e+000      2.21     -0.8780     15.7000      
18-25 -4.00e+000      2.21    -12.3000      4.2800      
18-26  5.00e-001      2.21     -7.7800      8.7800      
18-27 -6.20e+000      2.21    -14.5000      2.0800      
19-20  7.50e+000      2.21     -0.7780     15.8000      
19-21 -2.90e+000      2.21    -11.2000      5.3800      
19-22  7.50e+000      2.21     -0.7780     15.8000      
19-23  6.70e+000      2.21     -1.5800     15.0000      
19-24  1.33e+001      2.21      5.0200     21.6000 **** 
19-25  1.90e+000      2.21     -6.3800     10.2000      
19-26  6.40e+000      2.21     -1.8800     14.7000      
        Estimate Std.Error Lower Bound Upper Bound       
19-27 -3.00e-001      2.21     -8.5800      7.9800      
20-21 -1.04e+001      2.21    -18.7000     -2.1200 **** 
20-22  1.46e-014      2.21     -8.2800      8.2800      
20-23 -8.00e-001      2.21     -9.0800      7.4800      
20-24  5.80e+000      2.21     -2.4800     14.1000      
20-25 -5.60e+000      2.21    -13.9000      2.6800      
20-26 -1.10e+000      2.21     -9.3800      7.1800      
20-27 -7.80e+000      2.21    -16.1000      0.4780      
21-22  1.04e+001      2.21      2.1200     18.7000 **** 
21-23  9.60e+000      2.21      1.3200     17.9000 **** 
21-24  1.62e+001      2.21      7.9200     24.5000 **** 
21-25  4.80e+000      2.21     -3.4800     13.1000      
21-26  9.30e+000      2.21      1.0200     17.6000 **** 
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21-27  2.60e+000      2.21     -5.6800     10.9000      
22-23 -8.00e-001      2.21     -9.0800      7.4800      
22-24  5.80e+000      2.21     -2.4800     14.1000      
22-25 -5.60e+000      2.21    -13.9000      2.6800      
22-26 -1.10e+000      2.21     -9.3800      7.1800      
22-27 -7.80e+000      2.21    -16.1000      0.4780      
23-24  6.60e+000      2.21     -1.6800     14.9000      
23-25 -4.80e+000      2.21    -13.1000      3.4800      
23-26 -3.00e-001      2.21     -8.5800      7.9800      
23-27 -7.00e+000      2.21    -15.3000      1.2800      
        Estimate Std.Error Lower Bound Upper Bound       
24-25 -1.14e+001      2.21    -19.7000     -3.1200 **** 
24-26 -6.90e+000      2.21    -15.2000      1.3800      
24-27 -1.36e+001      2.21    -21.9000     -5.3200 **** 
25-26  4.50e+000      2.21     -3.7800     12.8000      
25-27 -2.20e+000      2.21    -10.5000      6.0800      
26-27 -6.70e+000      2.21    -15.0000      1.5800      
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Established Firms 
    Estimate Std.Error Lower Bound Upper Bound       
 1-2     13.4      2.23      5.0700     21.7000 **** 
 1-3      2.8      2.23     -5.5300     11.1000      
 1-4      4.4      2.23     -3.9300     12.7000      
 1-5     11.2      2.23      2.8700     19.5000 **** 
 1-6     10.7      2.23      2.3700     19.0000 **** 
 1-7     12.4      2.23      4.0700     20.7000 **** 
 1-8     -9.6      2.23    -17.9000     -1.2700 **** 
 1-9     -6.6      2.23    -14.9000      1.7300      
1-10      6.0      2.23     -2.3300     14.3000      
1-11      3.4      2.23     -4.9300     11.7000      
1-12     -0.3      2.23     -8.6300      8.0300      
1-13      2.6      2.23     -5.7300     10.9000      
1-14      0.2      2.23     -8.1300      8.5300      
1-15     -3.5      2.23    -11.8000      4.8300      
1-16      1.3      2.23     -7.0300      9.6300      
1-17      5.8      2.23     -2.5300     14.1000      
1-18      5.6      2.23     -2.7300     13.9000      
1-19     -8.1      2.23    -16.4000      0.2320      
1-20     -0.5      2.23     -8.8300      7.8300      
1-21     -7.7      2.23    -16.0000      0.6320      
1-22     -2.9      2.23    -11.2000      5.4300      
1-23      1.1      2.23     -7.2300      9.4300      
1-24     -4.1      2.23    -12.4000      4.2300      
     Estimate Std.Error Lower Bound Upper Bound       
1-25     -7.3      2.23    -15.6000      1.0300      
1-26     -0.1      2.23     -8.4300      8.2300      
1-27      4.1      2.23     -4.2300     12.4000      
 2-3    -10.6      2.23    -18.9000     -2.2700 **** 
 2-4     -9.0      2.23    -17.3000     -0.6680 **** 
 2-5     -2.2      2.23    -10.5000      6.1300      
 2-6     -2.7      2.23    -11.0000      5.6300      
 2-7     -1.0      2.23     -9.3300      7.3300      
 2-8    -23.0      2.23    -31.3000    -14.7000 **** 
 2-9    -20.0      2.23    -28.3000    -11.7000 **** 
2-10     -7.4      2.23    -15.7000      0.9320      
2-11    -10.0      2.23    -18.3000     -1.6700 **** 
2-12    -13.7      2.23    -22.0000     -5.3700 **** 
2-13    -10.8      2.23    -19.1000     -2.4700 **** 
2-14    -13.2      2.23    -21.5000     -4.8700 **** 
2-15    -16.9      2.23    -25.2000     -8.5700 **** 
2-16    -12.1      2.23    -20.4000     -3.7700 **** 
2-17     -7.6      2.23    -15.9000      0.7320      
2-18     -7.8      2.23    -16.1000      0.5320      
2-19    -21.5      2.23    -29.8000    -13.2000 **** 
2-20    -13.9      2.23    -22.2000     -5.5700 **** 
2-21    -21.1      2.23    -29.4000    -12.8000 **** 
2-22    -16.3      2.23    -24.6000     -7.9700 **** 
     Estimate Std.Error Lower Bound Upper Bound       
2-23    -12.3      2.23    -20.6000     -3.9700 **** 
2-24    -17.5      2.23    -25.8000     -9.1700 **** 
2-25    -20.7      2.23    -29.0000    -12.4000 **** 
2-26    -13.5      2.23    -21.8000     -5.1700 **** 
2-27     -9.3      2.23    -17.6000     -0.9680 **** 
 3-4      1.6      2.23     -6.7300      9.9300      
 3-5      8.4      2.23      0.0684     16.7000 **** 
 3-6      7.9      2.23     -0.4320     16.2000      
 3-7      9.6      2.23      1.2700     17.9000 **** 
 3-8    -12.4      2.23    -20.7000     -4.0700 **** 
 3-9     -9.4      2.23    -17.7000     -1.0700 **** 
3-10      3.2      2.23     -5.1300     11.5000      
3-11      0.6      2.23     -7.7300      8.9300      
3-12     -3.1      2.23    -11.4000      5.2300      
3-13     -0.2      2.23     -8.5300      8.1300      
3-14     -2.6      2.23    -10.9000      5.7300      
3-15     -6.3      2.23    -14.6000      2.0300      
3-16     -1.5      2.23     -9.8300      6.8300      
3-17      3.0      2.23     -5.3300     11.3000      
3-18      2.8      2.23     -5.5300     11.1000      
3-19    -10.9      2.23    -19.2000     -2.5700 **** 
3-20     -3.3      2.23    -11.6000      5.0300      
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3-21    -10.5      2.23    -18.8000     -2.1700 **** 
     Estimate Std.Error Lower Bound Upper Bound       
3-22     -5.7      2.23    -14.0000      2.6300      
3-23     -1.7      2.23    -10.0000      6.6300      
3-24     -6.9      2.23    -15.2000      1.4300      
3-25    -10.1      2.23    -18.4000     -1.7700 **** 
3-26     -2.9      2.23    -11.2000      5.4300      
3-27      1.3      2.23     -7.0300      9.6300      
 4-5      6.8      2.23     -1.5300     15.1000      
 4-6      6.3      2.23     -2.0300     14.6000      
 4-7      8.0      2.23     -0.3320     16.3000      
 4-8    -14.0      2.23    -22.3000     -5.6700 **** 
 4-9    -11.0      2.23    -19.3000     -2.6700 **** 
4-10      1.6      2.23     -6.7300      9.9300      
4-11     -1.0      2.23     -9.3300      7.3300      
4-12     -4.7      2.23    -13.0000      3.6300      
4-13     -1.8      2.23    -10.1000      6.5300      
4-14     -4.2      2.23    -12.5000      4.1300      
4-15     -7.9      2.23    -16.2000      0.4320      
4-16     -3.1      2.23    -11.4000      5.2300      
4-17      1.4      2.23     -6.9300      9.7300      
4-18      1.2      2.23     -7.1300      9.5300      
4-19    -12.5      2.23    -20.8000     -4.1700 **** 
4-20     -4.9      2.23    -13.2000      3.4300      
4-21    -12.1      2.23    -20.4000     -3.7700 **** 
     Estimate Std.Error Lower Bound Upper Bound       
4-22     -7.3      2.23    -15.6000      1.0300      
4-23     -3.3      2.23    -11.6000      5.0300      
4-24     -8.5      2.23    -16.8000     -0.1680 **** 
4-25    -11.7      2.23    -20.0000     -3.3700 **** 
4-26     -4.5      2.23    -12.8000      3.8300      
4-27     -0.3      2.23     -8.6300      8.0300      
 5-6     -0.5      2.23     -8.8300      7.8300      
 5-7      1.2      2.23     -7.1300      9.5300      
 5-8    -20.8      2.23    -29.1000    -12.5000 **** 
 5-9    -17.8      2.23    -26.1000     -9.4700 **** 
5-10     -5.2      2.23    -13.5000      3.1300      
5-11     -7.8      2.23    -16.1000      0.5320      
5-12    -11.5      2.23    -19.8000     -3.1700 **** 
5-13     -8.6      2.23    -16.9000     -0.2680 **** 
5-14    -11.0      2.23    -19.3000     -2.6700 **** 
5-15    -14.7      2.23    -23.0000     -6.3700 **** 
5-16     -9.9      2.23    -18.2000     -1.5700 **** 
5-17     -5.4      2.23    -13.7000      2.9300      
5-18     -5.6      2.23    -13.9000      2.7300      
5-19    -19.3      2.23    -27.6000    -11.0000 **** 
5-20    -11.7      2.23    -20.0000     -3.3700 **** 
5-21    -18.9      2.23    -27.2000    -10.6000 **** 
5-22    -14.1      2.23    -22.4000     -5.7700 **** 
     Estimate Std.Error Lower Bound Upper Bound       
5-23    -10.1      2.23    -18.4000     -1.7700 **** 
5-24    -15.3      2.23    -23.6000     -6.9700 **** 
5-25    -18.5      2.23    -26.8000    -10.2000 **** 
5-26    -11.3      2.23    -19.6000     -2.9700 **** 
5-27     -7.1      2.23    -15.4000      1.2300      
 6-7      1.7      2.23     -6.6300     10.0000      
 6-8    -20.3      2.23    -28.6000    -12.0000 **** 
 6-9    -17.3      2.23    -25.6000     -8.9700 **** 
6-10     -4.7      2.23    -13.0000      3.6300      
6-11     -7.3      2.23    -15.6000      1.0300      
6-12    -11.0      2.23    -19.3000     -2.6700 **** 
6-13     -8.1      2.23    -16.4000      0.2320      
6-14    -10.5      2.23    -18.8000     -2.1700 **** 
6-15    -14.2      2.23    -22.5000     -5.8700 **** 
6-16     -9.4      2.23    -17.7000     -1.0700 **** 
6-17     -4.9      2.23    -13.2000      3.4300      
6-18     -5.1      2.23    -13.4000      3.2300      
6-19    -18.8      2.23    -27.1000    -10.5000 **** 
6-20    -11.2      2.23    -19.5000     -2.8700 **** 
6-21    -18.4      2.23    -26.7000    -10.1000 **** 
6-22    -13.6      2.23    -21.9000     -5.2700 **** 
6-23     -9.6      2.23    -17.9000     -1.2700 **** 
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6-24    -14.8      2.23    -23.1000     -6.4700 **** 
     Estimate Std.Error Lower Bound Upper Bound       
6-25    -18.0      2.23    -26.3000     -9.6700 **** 
6-26    -10.8      2.23    -19.1000     -2.4700 **** 
6-27     -6.6      2.23    -14.9000      1.7300      
 7-8    -22.0      2.23    -30.3000    -13.7000 **** 
 7-9    -19.0      2.23    -27.3000    -10.7000 **** 
7-10     -6.4      2.23    -14.7000      1.9300      
7-11     -9.0      2.23    -17.3000     -0.6680 **** 
7-12    -12.7      2.23    -21.0000     -4.3700 **** 
7-13     -9.8      2.23    -18.1000     -1.4700 **** 
7-14    -12.2      2.23    -20.5000     -3.8700 **** 
7-15    -15.9      2.23    -24.2000     -7.5700 **** 
7-16    -11.1      2.23    -19.4000     -2.7700 **** 
7-17     -6.6      2.23    -14.9000      1.7300      
7-18     -6.8      2.23    -15.1000      1.5300      
7-19    -20.5      2.23    -28.8000    -12.2000 **** 
7-20    -12.9      2.23    -21.2000     -4.5700 **** 
7-21    -20.1      2.23    -28.4000    -11.8000 **** 
7-22    -15.3      2.23    -23.6000     -6.9700 **** 
7-23    -11.3      2.23    -19.6000     -2.9700 **** 
7-24    -16.5      2.23    -24.8000     -8.1700 **** 
7-25    -19.7      2.23    -28.0000    -11.4000 **** 
7-26    -12.5      2.23    -20.8000     -4.1700 **** 
7-27     -8.3      2.23    -16.6000      0.0316      
     Estimate Std.Error Lower Bound Upper Bound       
 8-9      3.0      2.23     -5.3300     11.3000      
8-10     15.6      2.23      7.2700     23.9000 **** 
8-11     13.0      2.23      4.6700     21.3000 **** 
8-12      9.3      2.23      0.9680     17.6000 **** 
8-13     12.2      2.23      3.8700     20.5000 **** 
8-14      9.8      2.23      1.4700     18.1000 **** 
8-15      6.1      2.23     -2.2300     14.4000      
8-16     10.9      2.23      2.5700     19.2000 **** 
8-17     15.4      2.23      7.0700     23.7000 **** 
8-18     15.2      2.23      6.8700     23.5000 **** 
8-19      1.5      2.23     -6.8300      9.8300      
8-20      9.1      2.23      0.7680     17.4000 **** 
8-21      1.9      2.23     -6.4300     10.2000      
8-22      6.7      2.23     -1.6300     15.0000      
8-23     10.7      2.23      2.3700     19.0000 **** 
8-24      5.5      2.23     -2.8300     13.8000      
8-25      2.3      2.23     -6.0300     10.6000      
8-26      9.5      2.23      1.1700     17.8000 **** 
8-27     13.7      2.23      5.3700     22.0000 **** 
9-10     12.6      2.23      4.2700     20.9000 **** 
9-11     10.0      2.23      1.6700     18.3000 **** 
9-12      6.3      2.23     -2.0300     14.6000      
9-13      9.2      2.23      0.8680     17.5000 **** 
      Estimate Std.Error Lower Bound Upper Bound       
 9-14      6.8      2.23     -1.5300     15.1000      
 9-15      3.1      2.23     -5.2300     11.4000      
 9-16      7.9      2.23     -0.4320     16.2000      
 9-17     12.4      2.23      4.0700     20.7000 **** 
 9-18     12.2      2.23      3.8700     20.5000 **** 
 9-19     -1.5      2.23     -9.8300      6.8300      
 9-20      6.1      2.23     -2.2300     14.4000      
 9-21     -1.1      2.23     -9.4300      7.2300      
 9-22      3.7      2.23     -4.6300     12.0000      
 9-23      7.7      2.23     -0.6320     16.0000      
 9-24      2.5      2.23     -5.8300     10.8000      
 9-25     -0.7      2.23     -9.0300      7.6300      
 9-26      6.5      2.23     -1.8300     14.8000      
 9-27     10.7      2.23      2.3700     19.0000 **** 
10-11     -2.6      2.23    -10.9000      5.7300      
10-12     -6.3      2.23    -14.6000      2.0300      
10-13     -3.4      2.23    -11.7000      4.9300      
10-14     -5.8      2.23    -14.1000      2.5300      
10-15     -9.5      2.23    -17.8000     -1.1700 **** 
10-16     -4.7      2.23    -13.0000      3.6300      
10-17     -0.2      2.23     -8.5300      8.1300      
10-18     -0.4      2.23     -8.7300      7.9300      
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10-19    -14.1      2.23    -22.4000     -5.7700 **** 
      Estimate Std.Error Lower Bound Upper Bound       
10-20     -6.5      2.23    -14.8000      1.8300      
10-21    -13.7      2.23    -22.0000     -5.3700 **** 
10-22     -8.9      2.23    -17.2000     -0.5680 **** 
10-23     -4.9      2.23    -13.2000      3.4300      
10-24    -10.1      2.23    -18.4000     -1.7700 **** 
10-25    -13.3      2.23    -21.6000     -4.9700 **** 
10-26     -6.1      2.23    -14.4000      2.2300      
10-27     -1.9      2.23    -10.2000      6.4300      
11-12     -3.7      2.23    -12.0000      4.6300      
11-13     -0.8      2.23     -9.1300      7.5300      
11-14     -3.2      2.23    -11.5000      5.1300      
11-15     -6.9      2.23    -15.2000      1.4300      
11-16     -2.1      2.23    -10.4000      6.2300      
11-17      2.4      2.23     -5.9300     10.7000      
11-18      2.2      2.23     -6.1300     10.5000      
11-19    -11.5      2.23    -19.8000     -3.1700 **** 
11-20     -3.9      2.23    -12.2000      4.4300      
11-21    -11.1      2.23    -19.4000     -2.7700 **** 
11-22     -6.3      2.23    -14.6000      2.0300      
11-23     -2.3      2.23    -10.6000      6.0300      
11-24     -7.5      2.23    -15.8000      0.8320      
11-25    -10.7      2.23    -19.0000     -2.3700 **** 
11-26     -3.5      2.23    -11.8000      4.8300      
      Estimate Std.Error Lower Bound Upper Bound       
11-27      0.7      2.23     -7.6300      9.0300      
12-13      2.9      2.23     -5.4300     11.2000      
12-14      0.5      2.23     -7.8300      8.8300      
12-15     -3.2      2.23    -11.5000      5.1300      
12-16      1.6      2.23     -6.7300      9.9300      
12-17      6.1      2.23     -2.2300     14.4000      
12-18      5.9      2.23     -2.4300     14.2000      
12-19     -7.8      2.23    -16.1000      0.5320      
12-20     -0.2      2.23     -8.5300      8.1300      
12-21     -7.4      2.23    -15.7000      0.9320      
12-22     -2.6      2.23    -10.9000      5.7300      
12-23      1.4      2.23     -6.9300      9.7300      
12-24     -3.8      2.23    -12.1000      4.5300      
12-25     -7.0      2.23    -15.3000      1.3300      
12-26      0.2      2.23     -8.1300      8.5300      
12-27      4.4      2.23     -3.9300     12.7000      
13-14     -2.4      2.23    -10.7000      5.9300      
13-15     -6.1      2.23    -14.4000      2.2300      
13-16     -1.3      2.23     -9.6300      7.0300      
13-17      3.2      2.23     -5.1300     11.5000      
13-18      3.0      2.23     -5.3300     11.3000      
13-19    -10.7      2.23    -19.0000     -2.3700 **** 
13-20     -3.1      2.23    -11.4000      5.2300      
      Estimate Std.Error Lower Bound Upper Bound       
13-21    -10.3      2.23    -18.6000     -1.9700 **** 
13-22     -5.5      2.23    -13.8000      2.8300      
13-23     -1.5      2.23     -9.8300      6.8300      
13-24     -6.7      2.23    -15.0000      1.6300      
13-25     -9.9      2.23    -18.2000     -1.5700 **** 
13-26     -2.7      2.23    -11.0000      5.6300      
13-27      1.5      2.23     -6.8300      9.8300      
14-15     -3.7      2.23    -12.0000      4.6300      
14-16      1.1      2.23     -7.2300      9.4300      
14-17      5.6      2.23     -2.7300     13.9000      
14-18      5.4      2.23     -2.9300     13.7000      
14-19     -8.3      2.23    -16.6000      0.0316      
14-20     -0.7      2.23     -9.0300      7.6300      
14-21     -7.9      2.23    -16.2000      0.4320      
14-22     -3.1      2.23    -11.4000      5.2300      
14-23      0.9      2.23     -7.4300      9.2300      
14-24     -4.3      2.23    -12.6000      4.0300      
14-25     -7.5      2.23    -15.8000      0.8320      
14-26     -0.3      2.23     -8.6300      8.0300      
14-27      3.9      2.23     -4.4300     12.2000      
15-16      4.8      2.23     -3.5300     13.1000      
15-17      9.3      2.23      0.9680     17.6000 **** 
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15-18      9.1      2.23      0.7680     17.4000 **** 
      Estimate Std.Error Lower Bound Upper Bound       
15-19     -4.6      2.23    -12.9000      3.7300      
15-20      3.0      2.23     -5.3300     11.3000      
15-21     -4.2      2.23    -12.5000      4.1300      
15-22      0.6      2.23     -7.7300      8.9300      
15-23      4.6      2.23     -3.7300     12.9000      
15-24     -0.6      2.23     -8.9300      7.7300      
15-25     -3.8      2.23    -12.1000      4.5300      
15-26      3.4      2.23     -4.9300     11.7000      
15-27      7.6      2.23     -0.7320     15.9000      
16-17      4.5      2.23     -3.8300     12.8000      
16-18      4.3      2.23     -4.0300     12.6000      
16-19     -9.4      2.23    -17.7000     -1.0700 **** 
16-20     -1.8      2.23    -10.1000      6.5300      
16-21     -9.0      2.23    -17.3000     -0.6680 **** 
16-22     -4.2      2.23    -12.5000      4.1300      
16-23     -0.2      2.23     -8.5300      8.1300      
16-24     -5.4      2.23    -13.7000      2.9300      
16-25     -8.6      2.23    -16.9000     -0.2680 **** 
16-26     -1.4      2.23     -9.7300      6.9300      
16-27      2.8      2.23     -5.5300     11.1000      
17-18     -0.2      2.23     -8.5300      8.1300      
17-19    -13.9      2.23    -22.2000     -5.5700 **** 
17-20     -6.3      2.23    -14.6000      2.0300      
      Estimate Std.Error Lower Bound Upper Bound       
17-21    -13.5      2.23    -21.8000     -5.1700 **** 
17-22     -8.7      2.23    -17.0000     -0.3680 **** 
17-23     -4.7      2.23    -13.0000      3.6300      
17-24     -9.9      2.23    -18.2000     -1.5700 **** 
17-25    -13.1      2.23    -21.4000     -4.7700 **** 
17-26     -5.9      2.23    -14.2000      2.4300      
17-27     -1.7      2.23    -10.0000      6.6300      
18-19    -13.7      2.23    -22.0000     -5.3700 **** 
18-20     -6.1      2.23    -14.4000      2.2300      
18-21    -13.3      2.23    -21.6000     -4.9700 **** 
18-22     -8.5      2.23    -16.8000     -0.1680 **** 
18-23     -4.5      2.23    -12.8000      3.8300      
18-24     -9.7      2.23    -18.0000     -1.3700 **** 
18-25    -12.9      2.23    -21.2000     -4.5700 **** 
18-26     -5.7      2.23    -14.0000      2.6300      
18-27     -1.5      2.23     -9.8300      6.8300      
19-20      7.6      2.23     -0.7320     15.9000      
19-21      0.4      2.23     -7.9300      8.7300      
19-22      5.2      2.23     -3.1300     13.5000      
19-23      9.2      2.23      0.8680     17.5000 **** 
19-24      4.0      2.23     -4.3300     12.3000      
19-25      0.8      2.23     -7.5300      9.1300      
19-26      8.0      2.23     -0.3320     16.3000      
      Estimate Std.Error Lower Bound Upper Bound       
19-27     12.2      2.23      3.8700     20.5000 **** 
20-21     -7.2      2.23    -15.5000      1.1300      
20-22     -2.4      2.23    -10.7000      5.9300      
20-23      1.6      2.23     -6.7300      9.9300      
20-24     -3.6      2.23    -11.9000      4.7300      
20-25     -6.8      2.23    -15.1000      1.5300      
20-26      0.4      2.23     -7.9300      8.7300      
20-27      4.6      2.23     -3.7300     12.9000      
21-22      4.8      2.23     -3.5300     13.1000      
21-23      8.8      2.23      0.4680     17.1000 **** 
21-24      3.6      2.23     -4.7300     11.9000      
21-25      0.4      2.23     -7.9300      8.7300      
21-26      7.6      2.23     -0.7320     15.9000      
21-27     11.8      2.23      3.4700     20.1000 **** 
22-23      4.0      2.23     -4.3300     12.3000      
22-24     -1.2      2.23     -9.5300      7.1300      
22-25     -4.4      2.23    -12.7000      3.9300      
22-26      2.8      2.23     -5.5300     11.1000      
22-27      7.0      2.23     -1.3300     15.3000      
23-24     -5.2      2.23    -13.5000      3.1300      
23-25     -8.4      2.23    -16.7000     -0.0684 **** 
23-26     -1.2      2.23     -9.5300      7.1300      
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23-27      3.0      2.23     -5.3300     11.3000      
      Estimate Std.Error Lower Bound Upper Bound       
24-25     -3.2      2.23    -11.5000      5.1300      
24-26      4.0      2.23     -4.3300     12.3000      
24-27      8.2      2.23     -0.1320     16.5000      
25-26      7.2      2.23     -1.1300     15.5000      
25-27     11.4      2.23      3.0700     19.7000 **** 
26-27      4.2      2.23     -4.1300     12.5000      
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Mature Firms 
     Estimate Std.Error Lower Bound Upper Bound       
 1-2     11.9      2.13      3.9200     19.9000 **** 
 1-3      3.7      2.13     -4.2800     11.7000      
 1-4      8.0      2.13      0.0213     16.0000 **** 
 1-5      6.9      2.13     -1.0800     14.9000      
 1-6      7.5      2.13     -0.4790     15.5000      
 1-7      8.5      2.13      0.5210     16.5000 **** 
 1-8    -10.0      2.13    -18.0000     -2.0200 **** 
 1-9     -7.7      2.13    -15.7000      0.2790      
1-10      2.8      2.13     -5.1800     10.8000      
1-11      8.2      2.13      0.2210     16.2000 **** 
1-12      2.2      2.13     -5.7800     10.2000      
1-13     -2.7      2.13    -10.7000      5.2800      
1-14     -3.5      2.13    -11.5000      4.4800      
1-15     -1.8      2.13     -9.7800      6.1800      
1-16      0.7      2.13     -7.2800      8.6800      
1-17      2.5      2.13     -5.4800     10.5000      
1-18      8.1      2.13      0.1210     16.1000 **** 
1-19     -7.9      2.13    -15.9000      0.0787      
1-20     -4.5      2.13    -12.5000      3.4800      
1-21    -10.4      2.13    -18.4000     -2.4200 **** 
1-22     -5.8      2.13    -13.8000      2.1800      
1-23     -0.1      2.13     -8.0800      7.8800      
1-24     -6.8      2.13    -14.8000      1.1800      
     Estimate Std.Error Lower Bound Upper Bound       
1-25     -9.2      2.13    -17.2000     -1.2200 **** 
1-26     -4.3      2.13    -12.3000      3.6800      
1-27     -2.2      2.13    -10.2000      5.7800      
 2-3     -8.2      2.13    -16.2000     -0.2210 **** 
 2-4     -3.9      2.13    -11.9000      4.0800      
 2-5     -5.0      2.13    -13.0000      2.9800      
 2-6     -4.4      2.13    -12.4000      3.5800      
 2-7     -3.4      2.13    -11.4000      4.5800      
 2-8    -21.9      2.13    -29.9000    -13.9000 **** 
 2-9    -19.6      2.13    -27.6000    -11.6000 **** 
2-10     -9.1      2.13    -17.1000     -1.1200 **** 
2-11     -3.7      2.13    -11.7000      4.2800      
2-12     -9.7      2.13    -17.7000     -1.7200 **** 
2-13    -14.6      2.13    -22.6000     -6.6200 **** 
2-14    -15.4      2.13    -23.4000     -7.4200 **** 
2-15    -13.7      2.13    -21.7000     -5.7200 **** 
2-16    -11.2      2.13    -19.2000     -3.2200 **** 
2-17     -9.4      2.13    -17.4000     -1.4200 **** 
2-18     -3.8      2.13    -11.8000      4.1800      
2-19    -19.8      2.13    -27.8000    -11.8000 **** 
2-20    -16.4      2.13    -24.4000     -8.4200 **** 
2-21    -22.3      2.13    -30.3000    -14.3000 **** 
2-22    -17.7      2.13    -25.7000     -9.7200 **** 
     Estimate Std.Error Lower Bound Upper Bound       
2-23    -12.0      2.13    -20.0000     -4.0200 **** 
2-24    -18.7      2.13    -26.7000    -10.7000 **** 
2-25    -21.1      2.13    -29.1000    -13.1000 **** 
2-26    -16.2      2.13    -24.2000     -8.2200 **** 
2-27    -14.1      2.13    -22.1000     -6.1200 **** 
 3-4      4.3      2.13     -3.6800     12.3000      
 3-5      3.2      2.13     -4.7800     11.2000      
 3-6      3.8      2.13     -4.1800     11.8000      
 3-7      4.8      2.13     -3.1800     12.8000      
 3-8    -13.7      2.13    -21.7000     -5.7200 **** 
 3-9    -11.4      2.13    -19.4000     -3.4200 **** 
3-10     -0.9      2.13     -8.8800      7.0800      
3-11      4.5      2.13     -3.4800     12.5000      
3-12     -1.5      2.13     -9.4800      6.4800      
3-13     -6.4      2.13    -14.4000      1.5800      
3-14     -7.2      2.13    -15.2000      0.7790      
3-15     -5.5      2.13    -13.5000      2.4800      
3-16     -3.0      2.13    -11.0000      4.9800      
3-17     -1.2      2.13     -9.1800      6.7800      
3-18      4.4      2.13     -3.5800     12.4000      
3-19    -11.6      2.13    -19.6000     -3.6200 **** 
3-20     -8.2      2.13    -16.2000     -0.2210 **** 
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3-21    -14.1      2.13    -22.1000     -6.1200 **** 
     Estimate Std.Error Lower Bound Upper Bound       
3-22     -9.5      2.13    -17.5000     -1.5200 **** 
3-23     -3.8      2.13    -11.8000      4.1800      
3-24    -10.5      2.13    -18.5000     -2.5200 **** 
3-25    -12.9      2.13    -20.9000     -4.9200 **** 
3-26     -8.0      2.13    -16.0000     -0.0213 **** 
3-27     -5.9      2.13    -13.9000      2.0800      
 4-5     -1.1      2.13     -9.0800      6.8800      
 4-6     -0.5      2.13     -8.4800      7.4800      
 4-7      0.5      2.13     -7.4800      8.4800      
 4-8    -18.0      2.13    -26.0000    -10.0000 **** 
 4-9    -15.7      2.13    -23.7000     -7.7200 **** 
4-10     -5.2      2.13    -13.2000      2.7800      
4-11      0.2      2.13     -7.7800      8.1800      
4-12     -5.8      2.13    -13.8000      2.1800      
4-13    -10.7      2.13    -18.7000     -2.7200 **** 
4-14    -11.5      2.13    -19.5000     -3.5200 **** 
4-15     -9.8      2.13    -17.8000     -1.8200 **** 
4-16     -7.3      2.13    -15.3000      0.6790      
4-17     -5.5      2.13    -13.5000      2.4800      
4-18      0.1      2.13     -7.8800      8.0800      
4-19    -15.9      2.13    -23.9000     -7.9200 **** 
4-20    -12.5      2.13    -20.5000     -4.5200 **** 
4-21    -18.4      2.13    -26.4000    -10.4000 **** 
     Estimate Std.Error Lower Bound Upper Bound       
4-22    -13.8      2.13    -21.8000     -5.8200 **** 
4-23     -8.1      2.13    -16.1000     -0.1210 **** 
4-24    -14.8      2.13    -22.8000     -6.8200 **** 
4-25    -17.2      2.13    -25.2000     -9.2200 **** 
4-26    -12.3      2.13    -20.3000     -4.3200 **** 
4-27    -10.2      2.13    -18.2000     -2.2200 **** 
 5-6      0.6      2.13     -7.3800      8.5800      
 5-7      1.6      2.13     -6.3800      9.5800      
 5-8    -16.9      2.13    -24.9000     -8.9200 **** 
 5-9    -14.6      2.13    -22.6000     -6.6200 **** 
5-10     -4.1      2.13    -12.1000      3.8800      
5-11      1.3      2.13     -6.6800      9.2800      
5-12     -4.7      2.13    -12.7000      3.2800      
5-13     -9.6      2.13    -17.6000     -1.6200 **** 
5-14    -10.4      2.13    -18.4000     -2.4200 **** 
5-15     -8.7      2.13    -16.7000     -0.7210 **** 
5-16     -6.2      2.13    -14.2000      1.7800      
5-17     -4.4      2.13    -12.4000      3.5800      
5-18      1.2      2.13     -6.7800      9.1800      
5-19    -14.8      2.13    -22.8000     -6.8200 **** 
5-20    -11.4      2.13    -19.4000     -3.4200 **** 
5-21    -17.3      2.13    -25.3000     -9.3200 **** 
5-22    -12.7      2.13    -20.7000     -4.7200 **** 
     Estimate Std.Error Lower Bound Upper Bound       
5-23     -7.0      2.13    -15.0000      0.9790      
5-24    -13.7      2.13    -21.7000     -5.7200 **** 
5-25    -16.1      2.13    -24.1000     -8.1200 **** 
5-26    -11.2      2.13    -19.2000     -3.2200 **** 
5-27     -9.1      2.13    -17.1000     -1.1200 **** 
 6-7      1.0      2.13     -6.9800      8.9800      
 6-8    -17.5      2.13    -25.5000     -9.5200 **** 
 6-9    -15.2      2.13    -23.2000     -7.2200 **** 
6-10     -4.7      2.13    -12.7000      3.2800      
6-11      0.7      2.13     -7.2800      8.6800      
6-12     -5.3      2.13    -13.3000      2.6800      
6-13    -10.2      2.13    -18.2000     -2.2200 **** 
6-14    -11.0      2.13    -19.0000     -3.0200 **** 
6-15     -9.3      2.13    -17.3000     -1.3200 **** 
6-16     -6.8      2.13    -14.8000      1.1800      
6-17     -5.0      2.13    -13.0000      2.9800      
6-18      0.6      2.13     -7.3800      8.5800      
6-19    -15.4      2.13    -23.4000     -7.4200 **** 
6-20    -12.0      2.13    -20.0000     -4.0200 **** 
6-21    -17.9      2.13    -25.9000     -9.9200 **** 
6-22    -13.3      2.13    -21.3000     -5.3200 **** 
6-23     -7.6      2.13    -15.6000      0.3790      
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6-24    -14.3      2.13    -22.3000     -6.3200 **** 
     Estimate Std.Error Lower Bound Upper Bound       
6-25    -16.7      2.13    -24.7000     -8.7200 **** 
6-26    -11.8      2.13    -19.8000     -3.8200 **** 
6-27     -9.7      2.13    -17.7000     -1.7200 **** 
 7-8    -18.5      2.13    -26.5000    -10.5000 **** 
 7-9    -16.2      2.13    -24.2000     -8.2200 **** 
7-10     -5.7      2.13    -13.7000      2.2800      
7-11     -0.3      2.13     -8.2800      7.6800      
7-12     -6.3      2.13    -14.3000      1.6800      
7-13    -11.2      2.13    -19.2000     -3.2200 **** 
7-14    -12.0      2.13    -20.0000     -4.0200 **** 
7-15    -10.3      2.13    -18.3000     -2.3200 **** 
7-16     -7.8      2.13    -15.8000      0.1790      
7-17     -6.0      2.13    -14.0000      1.9800      
7-18     -0.4      2.13     -8.3800      7.5800      
7-19    -16.4      2.13    -24.4000     -8.4200 **** 
7-20    -13.0      2.13    -21.0000     -5.0200 **** 
7-21    -18.9      2.13    -26.9000    -10.9000 **** 
7-22    -14.3      2.13    -22.3000     -6.3200 **** 
7-23     -8.6      2.13    -16.6000     -0.6210 **** 
7-24    -15.3      2.13    -23.3000     -7.3200 **** 
7-25    -17.7      2.13    -25.7000     -9.7200 **** 
7-26    -12.8      2.13    -20.8000     -4.8200 **** 
7-27    -10.7      2.13    -18.7000     -2.7200 **** 
     Estimate Std.Error Lower Bound Upper Bound       
 8-9      2.3      2.13     -5.6800     10.3000      
8-10     12.8      2.13      4.8200     20.8000 **** 
8-11     18.2      2.13     10.2000     26.2000 **** 
8-12     12.2      2.13      4.2200     20.2000 **** 
8-13      7.3      2.13     -0.6790     15.3000      
8-14      6.5      2.13     -1.4800     14.5000      
8-15      8.2      2.13      0.2210     16.2000 **** 
8-16     10.7      2.13      2.7200     18.7000 **** 
8-17     12.5      2.13      4.5200     20.5000 **** 
8-18     18.1      2.13     10.1000     26.1000 **** 
8-19      2.1      2.13     -5.8800     10.1000      
8-20      5.5      2.13     -2.4800     13.5000      
8-21     -0.4      2.13     -8.3800      7.5800      
8-22      4.2      2.13     -3.7800     12.2000      
8-23      9.9      2.13      1.9200     17.9000 **** 
8-24      3.2      2.13     -4.7800     11.2000      
8-25      0.8      2.13     -7.1800      8.7800      
8-26      5.7      2.13     -2.2800     13.7000      
8-27      7.8      2.13     -0.1790     15.8000      
9-10     10.5      2.13      2.5200     18.5000 **** 
9-11     15.9      2.13      7.9200     23.9000 **** 
9-12      9.9      2.13      1.9200     17.9000 **** 
9-13      5.0      2.13     -2.9800     13.0000      
      Estimate Std.Error Lower Bound Upper Bound       
 9-14      4.2      2.13     -3.7800     12.2000      
 9-15      5.9      2.13     -2.0800     13.9000      
 9-16      8.4      2.13      0.4210     16.4000 **** 
 9-17     10.2      2.13      2.2200     18.2000 **** 
 9-18     15.8      2.13      7.8200     23.8000 **** 
 9-19     -0.2      2.13     -8.1800      7.7800      
 9-20      3.2      2.13     -4.7800     11.2000      
 9-21     -2.7      2.13    -10.7000      5.2800      
 9-22      1.9      2.13     -6.0800      9.8800      
 9-23      7.6      2.13     -0.3790     15.6000      
 9-24      0.9      2.13     -7.0800      8.8800      
 9-25     -1.5      2.13     -9.4800      6.4800      
 9-26      3.4      2.13     -4.5800     11.4000      
 9-27      5.5      2.13     -2.4800     13.5000      
10-11      5.4      2.13     -2.5800     13.4000      
10-12     -0.6      2.13     -8.5800      7.3800      
10-13     -5.5      2.13    -13.5000      2.4800      
10-14     -6.3      2.13    -14.3000      1.6800      
10-15     -4.6      2.13    -12.6000      3.3800      
10-16     -2.1      2.13    -10.1000      5.8800      
10-17     -0.3      2.13     -8.2800      7.6800      
10-18      5.3      2.13     -2.6800     13.3000      
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10-19    -10.7      2.13    -18.7000     -2.7200 **** 
      Estimate Std.Error Lower Bound Upper Bound       
10-20     -7.3      2.13    -15.3000      0.6790      
10-21    -13.2      2.13    -21.2000     -5.2200 **** 
10-22     -8.6      2.13    -16.6000     -0.6210 **** 
10-23     -2.9      2.13    -10.9000      5.0800      
10-24     -9.6      2.13    -17.6000     -1.6200 **** 
10-25    -12.0      2.13    -20.0000     -4.0200 **** 
10-26     -7.1      2.13    -15.1000      0.8790      
10-27     -5.0      2.13    -13.0000      2.9800      
11-12     -6.0      2.13    -14.0000      1.9800      
11-13    -10.9      2.13    -18.9000     -2.9200 **** 
11-14    -11.7      2.13    -19.7000     -3.7200 **** 
11-15    -10.0      2.13    -18.0000     -2.0200 **** 
11-16     -7.5      2.13    -15.5000      0.4790      
11-17     -5.7      2.13    -13.7000      2.2800      
11-18     -0.1      2.13     -8.0800      7.8800      
11-19    -16.1      2.13    -24.1000     -8.1200 **** 
11-20    -12.7      2.13    -20.7000     -4.7200 **** 
11-21    -18.6      2.13    -26.6000    -10.6000 **** 
11-22    -14.0      2.13    -22.0000     -6.0200 **** 
11-23     -8.3      2.13    -16.3000     -0.3210 **** 
11-24    -15.0      2.13    -23.0000     -7.0200 **** 
11-25    -17.4      2.13    -25.4000     -9.4200 **** 
11-26    -12.5      2.13    -20.5000     -4.5200 **** 
      Estimate Std.Error Lower Bound Upper Bound       
11-27    -10.4      2.13    -18.4000     -2.4200 **** 
12-13     -4.9      2.13    -12.9000      3.0800      
12-14     -5.7      2.13    -13.7000      2.2800      
12-15     -4.0      2.13    -12.0000      3.9800      
12-16     -1.5      2.13     -9.4800      6.4800      
12-17      0.3      2.13     -7.6800      8.2800      
12-18      5.9      2.13     -2.0800     13.9000      
12-19    -10.1      2.13    -18.1000     -2.1200 **** 
12-20     -6.7      2.13    -14.7000      1.2800      
12-21    -12.6      2.13    -20.6000     -4.6200 **** 
12-22     -8.0      2.13    -16.0000     -0.0213 **** 
12-23     -2.3      2.13    -10.3000      5.6800      
12-24     -9.0      2.13    -17.0000     -1.0200 **** 
12-25    -11.4      2.13    -19.4000     -3.4200 **** 
12-26     -6.5      2.13    -14.5000      1.4800      
12-27     -4.4      2.13    -12.4000      3.5800      
13-14     -0.8      2.13     -8.7800      7.1800      
13-15      0.9      2.13     -7.0800      8.8800      
13-16      3.4      2.13     -4.5800     11.4000      
13-17      5.2      2.13     -2.7800     13.2000      
13-18     10.8      2.13      2.8200     18.8000 **** 
13-19     -5.2      2.13    -13.2000      2.7800      
13-20     -1.8      2.13     -9.7800      6.1800      
      Estimate Std.Error Lower Bound Upper Bound       
13-21     -7.7      2.13    -15.7000      0.2790      
13-22     -3.1      2.13    -11.1000      4.8800      
13-23      2.6      2.13     -5.3800     10.6000      
13-24     -4.1      2.13    -12.1000      3.8800      
13-25     -6.5      2.13    -14.5000      1.4800      
13-26     -1.6      2.13     -9.5800      6.3800      
13-27      0.5      2.13     -7.4800      8.4800      
14-15      1.7      2.13     -6.2800      9.6800      
14-16      4.2      2.13     -3.7800     12.2000      
14-17      6.0      2.13     -1.9800     14.0000      
14-18     11.6      2.13      3.6200     19.6000 **** 
14-19     -4.4      2.13    -12.4000      3.5800      
14-20     -1.0      2.13     -8.9800      6.9800      
14-21     -6.9      2.13    -14.9000      1.0800      
14-22     -2.3      2.13    -10.3000      5.6800      
14-23      3.4      2.13     -4.5800     11.4000      
14-24     -3.3      2.13    -11.3000      4.6800      
14-25     -5.7      2.13    -13.7000      2.2800      
14-26     -0.8      2.13     -8.7800      7.1800      
14-27      1.3      2.13     -6.6800      9.2800      
15-16      2.5      2.13     -5.4800     10.5000      
15-17      4.3      2.13     -3.6800     12.3000      
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15-18      9.9      2.13      1.9200     17.9000 **** 
      Estimate Std.Error Lower Bound Upper Bound       
15-19     -6.1      2.13    -14.1000      1.8800      
15-20     -2.7      2.13    -10.7000      5.2800      
15-21     -8.6      2.13    -16.6000     -0.6210 **** 
15-22     -4.0      2.13    -12.0000      3.9800      
15-23      1.7      2.13     -6.2800      9.6800      
15-24     -5.0      2.13    -13.0000      2.9800      
15-25     -7.4      2.13    -15.4000      0.5790      
15-26     -2.5      2.13    -10.5000      5.4800      
15-27     -0.4      2.13     -8.3800      7.5800      
16-17      1.8      2.13     -6.1800      9.7800      
16-18      7.4      2.13     -0.5790     15.4000      
16-19     -8.6      2.13    -16.6000     -0.6210 **** 
16-20     -5.2      2.13    -13.2000      2.7800      
16-21    -11.1      2.13    -19.1000     -3.1200 **** 
16-22     -6.5      2.13    -14.5000      1.4800      
16-23     -0.8      2.13     -8.7800      7.1800      
16-24     -7.5      2.13    -15.5000      0.4790      
16-25     -9.9      2.13    -17.9000     -1.9200 **** 
16-26     -5.0      2.13    -13.0000      2.9800      
16-27     -2.9      2.13    -10.9000      5.0800      
17-18      5.6      2.13     -2.3800     13.6000      
17-19    -10.4      2.13    -18.4000     -2.4200 **** 
17-20     -7.0      2.13    -15.0000      0.9790      
      Estimate Std.Error Lower Bound Upper Bound       
17-21    -12.9      2.13    -20.9000     -4.9200 **** 
17-22     -8.3      2.13    -16.3000     -0.3210 **** 
17-23     -2.6      2.13    -10.6000      5.3800      
17-24     -9.3      2.13    -17.3000     -1.3200 **** 
17-25    -11.7      2.13    -19.7000     -3.7200 **** 
17-26     -6.8      2.13    -14.8000      1.1800      
17-27     -4.7      2.13    -12.7000      3.2800      
18-19    -16.0      2.13    -24.0000     -8.0200 **** 
18-20    -12.6      2.13    -20.6000     -4.6200 **** 
18-21    -18.5      2.13    -26.5000    -10.5000 **** 
18-22    -13.9      2.13    -21.9000     -5.9200 **** 
18-23     -8.2      2.13    -16.2000     -0.2210 **** 
18-24    -14.9      2.13    -22.9000     -6.9200 **** 
18-25    -17.3      2.13    -25.3000     -9.3200 **** 
18-26    -12.4      2.13    -20.4000     -4.4200 **** 
18-27    -10.3      2.13    -18.3000     -2.3200 **** 
19-20      3.4      2.13     -4.5800     11.4000      
19-21     -2.5      2.13    -10.5000      5.4800      
19-22      2.1      2.13     -5.8800     10.1000      
19-23      7.8      2.13     -0.1790     15.8000      
19-24      1.1      2.13     -6.8800      9.0800      
19-25     -1.3      2.13     -9.2800      6.6800      
19-26      3.6      2.13     -4.3800     11.6000      
      Estimate Std.Error Lower Bound Upper Bound       
19-27      5.7      2.13     -2.2800     13.7000      
20-21     -5.9      2.13    -13.9000      2.0800      
20-22     -1.3      2.13     -9.2800      6.6800      
20-23      4.4      2.13     -3.5800     12.4000      
20-24     -2.3      2.13    -10.3000      5.6800      
20-25     -4.7      2.13    -12.7000      3.2800      
20-26      0.2      2.13     -7.7800      8.1800      
20-27      2.3      2.13     -5.6800     10.3000      
21-22      4.6      2.13     -3.3800     12.6000      
21-23     10.3      2.13      2.3200     18.3000 **** 
21-24      3.6      2.13     -4.3800     11.6000      
21-25      1.2      2.13     -6.7800      9.1800      
21-26      6.1      2.13     -1.8800     14.1000      
21-27      8.2      2.13      0.2210     16.2000 **** 
22-23      5.7      2.13     -2.2800     13.7000      
22-24     -1.0      2.13     -8.9800      6.9800      
22-25     -3.4      2.13    -11.4000      4.5800      
22-26      1.5      2.13     -6.4800      9.4800      
22-27      3.6      2.13     -4.3800     11.6000      
23-24     -6.7      2.13    -14.7000      1.2800      
23-25     -9.1      2.13    -17.1000     -1.1200 **** 
23-26     -4.2      2.13    -12.2000      3.7800      
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23-27     -2.1      2.13    -10.1000      5.8800      
      Estimate Std.Error Lower Bound Upper Bound       
24-25     -2.4      2.13    -10.4000      5.5800      
24-26      2.5      2.13     -5.4800     10.5000      
24-27      4.6      2.13     -3.3800     12.6000      
25-26      4.9      2.13     -3.0800     12.9000      
25-27      7.0      2.13     -0.9790     15.0000      
26-27      2.1      2.13     -5.8800     10.1000      
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APPENDIX 5.9 Delphi Round 3 
Coversheet and Questionnaire 

 
 
 
 

 
 
 
 
 
Delphi Analysis Rounds 2 – 3 Comments and Clarification 
 
1. General 
 

Based on the responses and subsequent analysis, the number of questions seen 
as priorities has been approximately halved in number. 
 
Most of the ones remaining will not be surprising.  It may be that one or two 
that you proposed as high priority are not included and that must be accepted 
as part of the consensus approach.  However there is a comments section at the 
end of each of the question sheets should you wish to make a comment on any 
of the questions that have been dismissed. 

 
2. Clarification on Some of the Remaining Questions 
 

To assist you in considering these matters further, a short elaboration and 
clarification on some of the questions asked has been included hereunder. 

 
• Question 1 – Accommodation Cost 

 
This refers to the total amount of money (rents and outgoings) paid for per 
month/per year by the tenant.   

 
• Question 4 – Proximity of Business Support  
 

That implies that such support is immediately available perhaps 
electronically but often in close physically proximity. 

 
• Question 15 – ICT and Other Business Services 

 
It would be envisaged that practically any commercial building will have 
ICT available to it.  The question here seeks out how important the quality 
and capacity of that service may be. 

 
• Question 19 – Providing the Right Work Environment Overall as a 

Priority of the Firm 
 

Whilst another question (question 14) identified “quality of space” as a 
criteria, Question 19 takes that premise one step further and asks you your 
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opinion as to whether firms should see the establishment of that 
environment as an overall priority in the firm’s planning and activities. 

 
• Question 21 – The Importance of Having a Business Plan and 

Question 22 – Adherence to that Business Plan 
 

These are obviously related.  The first simply enquires as to how important 
it is for a knowledge-intensive company to have a business plan.  The 
second component (adherence) relates to your opinion as to how flexible 
such a plan needs to be to changing circumstances (or does that defeat the 
purpose of the plan?). 

 
• Question 8 – Retaining and Fostering Quality Staff and Question 29 – 

Emphasis on developing staff 
 

Obviously these are also related questions, but Question 8 really relates to 
securing staff, probably from outside the firm and retaining them within 
the firm.  Question 29 more relates to the level of emphasis placed by 
firms on developing staff as a key component of the firm’s activities. 
 

The other questions are hopefully self-explanatory.  However if you need 
further clarification, do not hesitate to contact me. 
 

3.  Instructions for Questionnaire Delphi Round 3 
 

The questionnaire is again divided into three sections, one for each of the 
identified development stages – start-up/early development, established and 
mature. 
 
It is divided into four columns.  The first is simply the identification number 
for each question used through the process (obviously it is no longer a full 
list).  Column two states the question.   
 
Column three provides a ranking of the relative importance, in ascending 
order, that was established as part of the analysis of round 2, but using simple 
averages and standard deviations to provide the ranking. 
 
Such analysis alone is fairly low level but shows trends in outcomes from that 
round.  This is included as information for you in considering your own 
ranking of the importance of the questions and to assist in moving towards 
consensus.  However, there is no requirement or suggestion that you 
should follow that information. 

 
Question four is for your rankings, again, in ascending order of priority. 
 
You will note also that each page has a comments section for any other 
matters you wish to raise. 



APPENDIX 5.9: Delphi Analysis Round 3 Questionnaire 
 

Startup / Early Development Firms 
 

Question 
No 

Question Ranking of Relative 
Importance*  

Your Ranking** 
 

20 Right image to client / outside world 1  
22 Adherence to business plan 2  
23 Importance of immediate income 3  
26 Emphasis on developing staff 4  
18 Cost control as a key driver of firm’s activities 5  
12 Reasonable ability to grow / contract 6  
9 Providing an office environment that optimises staff 

performance 
7  

15 ICT and other business services 8  
4 Proximity to business support 9  
8 Retaining and fostering quality staff 10  
19 Providing the right work environment overall as a priority for the 

firm 
11  

27 Achieving breakthroughs in product and development 12  
11 Flexibility of lease 13  
21 Importance of having a business plan 14  
1 Accommodation cost 15  

* Using average score and standard deviation from Round 1 (1 = lowest priority, 15 = highest priority) 
** 1 = Lowest Priority, 15 = Highest Priority 
 
Comments: 
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Established Firms 
 
Question 
No 

Question Ranking of Relative 
Importance* 

Your Ranking** 

14 Quality of space 1  
1 Accommodation cost 2  
26 Emphasis on developing staff 3  
12 Reasonable ability to expand 4  
20 Right image to clients / outside world 5  
22 Adherence to business plan 6  
15 ICT and other business services 7  
24 Increase in capital value for firm 8  
9 Providing an office environment that optimises staff performance 9  
25 Obtaining recognition in the market 10  
21 Importance of having a business plan 11  
19 Providing the work environment overall as a priority for the firm  12  
8 Retaining and fostering quality staff 13  

* Using average score and standard deviation from Round 1 (1 = lowest priority, 13 = highest priority) 
** 1 = Lowest Priority, 13 = Highest Priority 
 
Comments: 
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Mature Firms: 
 
Question 
No 

Question Ranking of Relative 
Importance* 

Your Ranking** 

15 ICT and other business services 1  
13 Building – external image 2  
14 Quality of space 3  
27 Achieving breakthroughs in product and development 4  
26 Emphasis on developing staff 5  
20 Right image to clients / outside world 6  
22 Adherence to business plan 7  
24 Increasing capital value of firm 8  
9 Providing an office environment that optimises staff performance 9  
19 Providing the right work environment overall as a priority for the 

firm 
10  

25 Obtaining recognition in the market 11  
8 Retaining and fostering quality staff 12  
21 Importance of having a business plan 13  

* Using average score and standard deviation from Round 1 (1 = lowest priority, 13 = highest priority) 
** 1 = Lowest Priority, 13 = Highest Priority 
 
Comments: 
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Delphi Round 3 
Details of Responses: 

 
• Start-up/Early Development Knowledge-

Intensive Firms 
• Established Knowledge-Intensive Firms 
• Mature Knowledge-Intensive Firms 
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Appendix 5.10   
Delphi Round 3: Details of Responses   

Startup / Early Development Knowledge Intensive Firms   
                              

Original 
Question 
Number 

Previous 
Ranking 1 2 3 4 5 6 7 8 9 10 

Average 
Score 

Standard 
Deviation   

20 1 1 1 8 1 1 8 1 1 2 4 2.8 2.9   

22 2 10 2 1 2 2 1 2 6 1 1 2.8 2.9   

23 3 9 4 3 8 14 7 7 5 7 2 6.6 3.4   

26 4 2 3 5 3 5 2 8 3 10 3 4.4 2.7   

18 5 5 5 7 6 3 3 3 4 3 5 4.4 1.4   

12 6 6 7 9 10 6 10 9 2 4 13 7.6 3.2   

9 7 3 6 4 7 9 4 10 8 8 6 6.5 2.3   

15 8 12 8 10 5 11 5 4 7 6 12 8 3.1   

4 9 11 9 12 4 10 6 11 9 5 8 8.5 2.7   

8 10 7 12 14 13 12 9 12 10 9 9 10.7 2.2   

19 11 4 10 2 11 8 14 5 11 11 11 8.7 3.8   

27 12 15 13 13 12 13 11 13 13 12 10 12.5 1.4   

11 13 13 11 11 14 7 13 14 12 14 14 12.3 2.2   

21 14 14 14 15 9 15 12 6 15 15 7 12.2 3.6   

1 15 8 15 6 15 4 15 15 14 13 15 12 4.3   
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Appendix 5.10 (cont’d) 

Delphi Round 3: Details of Responses 

Established Knowledge Intensive Firms 
                            

Original 
Question 
Number 

Previous 
Ranking 1 2 3 4 5 6 7 8 9 10

Average 
Score 

Standard 
Deviation 

14 1 1 1 1 2 1 1 1 1 2 11 2.2 3.1 

1 2 6 2 4 1 2 12 2 4 3 1 3.7 3.3 

26 3 2 3 5 3 6 2 3 3 5 2 3.4 1.4 

12 4 4 4 2 4 3 3 4 2 8 7 4.1 2.0 

20 5 5 5 10 5 4 4 5 6 7 3 5.4 2.0 

22 6 7 6 3 6 5 5 6 9 4 4 5.5 1.7 

15 7 9 7 6 7 10 6 7 5 1 6 6.4 2.4 

24 8 8 9 7 8 9 8 9 7 9 5 7.9 1.3 

9 9 3 8 9 10 11 13 8 8 10 8 8.8 2.6 

25 10 11 10 12 11 8 7 11 10 13 9 10.2 1.8 

21 11 13 11 13 9 13 11 10 13 6 10 10.9 2.3 

19 12 10 12 8 12 7 9 12 12 11 12 10.5 1.9 

8 13 12 13 11 13 12 10 13 11 12 13 12 1.1 
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Appendix 5.10 (cont’d) 

Delphi Round 3: Details of Responses 

Mature Knowledge Intensive Firms 

    
Original 
Question 
Number 

Previous 
Ranking 

1 2 3 4 5 6 7 8 9 10 Average 
Score 

Standard 
Deviation 

15 1 3 3 3 1 6 1 1 1 1 6 2.6 2.0 

13 2 1 1 2 3 1 2 2 2 10 5 2.9 2.8 

14 3 2 2 1 4 2 5 3 3 11 4 3.7 2.8 

27 4 6 4 7 2 3 4 4 6 2 1 3.9 2.0 

26 5 4 5 6 7 7 6 5 5 3 3 5.1 1.4 

20 6 5 7 10 5 4 7 6 4 12 8 6.8 2.6 

22 7 10 6 8 6 8 3 7 10 4 2 6.4 2.8 

24 8 7 9 9 9 9 9 8 7 13 9 8.9 1.7 

9 9 11 8 4 8 10 12 9 8 6 10 8.6 2.4 

19 10 8 10 5 10 5 8 10 9 7 11 8.3 2.1 

25 11 9 11 11 12 11 13 12 11 5 12 10.7 2.3 

8 12 12 12 12 13 12 11 11 12 8 13 11.6 1.4 

21 13 13 13 13 11 13 10 13 13 9 7 11.5 2.2 
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APPENDIX 5.11: Average Plots 
 

Startup / Early Development Knowledge Intensive Firms 
 
 
 
 
 
 
 

A
ve

ra
ge

 S
co

re
 R

ou
nd

 3
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Note  Y axis: average Score Round 3 
  X axis: average Score Round 2

Ranking Round 2 
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APPENDIX 5.11: Average Plots (cont’d) 
 
Established Knowledge Intensive Firms 
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Note  Y axis: average Score Round 3 
  X axis: average Score Round 2 
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APPENDIX 5.11: Average Plots (cont’d) 
 
Mature Knowledge Intensive Firms: 
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Note  Y axis: average Score Round 3 
  X axis: average Score Round 2 

 
 
 
 

 Page    of 4 4 



 
 

Appendix 5.12 
 

 
 

 
Delphi Analysis – Round 3 

 
Analysis of Variants – Tukey Data 



APPENDIX 5.12 
Delphi Round 3: Analysis of Variants – Tukey Data 

 

Startup / Early Development Firms 
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APPENDIX 5.12 
Delphi Round 3:  Analysis of Variants – Tukey Data 

 

Established Firms 
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APPENDIX 5.12 
Delphi Round 3:  Analysis of Variants – Tukey Data 

Mature Firms 
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Appendix 5.13 
Round 4 Questionnaire 

 
Delphi Round 4 Questionnaire 
 

Startup / Early Development Firms 
 

Original 
Question 
No 

Question Ranking of Relative 
Importance*  

Your Ranking** 
 

9 Providing an office environment that optimises staff 
performance 

1  

15 ICT and other business services 2  
8 Retaining and fostering quality staff 3  
11 Flexibility of leases 4  
4 Proximity of business support 5  
27 Achieving breakthroughs in product and development 6  
19 Providing the right work environment overall as a priority for the 

firm 
7  

21 Importance of having a business plan 8  
1 Accommodation cost 9  

* Using average score and standard deviation from Round 3 (1 = lowest priority, 9 = highest priority) 
** 1 = Lowest Priority, 9 = Highest Priority 
 
Comments: 
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Established Firms 
 
Original 
Question 
No 

Question Ranking of Relative 
Importance* 

Your Ranking** 

15 ICT and other business services 1  
24 Increase in capital value for firm 2  
9 Providing an office environment that optimises staff performance 3  
25 Obtaining recognition in the market 4  
19 Providing the right work environment overall as a priority for the 

firm 
5  

21 Importance of having a business plan  6  
8 Retaining and fostering quality staff 7  

* Using average score and standard deviation from Round 3 (1 = lowest priority, 7 = highest priority) 
** 1 = Lowest Priority, 7 = Highest Priority 
 
Comments: 
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Mature Firms: 
 
Original 
Question 
No 

Question Ranking of Relative 
Importance* 

Your Ranking** 

24 Increase in capital value of the firm 1  
22 Adherence to business plan 2  
9 Providing an office environment that optimises staff performance 3  
19 Providing the right work environment overall as a priority for the 

firm 
4  

25 Obtaining recognition in the market 5  
8 Retaining and fostering quality staff 6  
21 Importance of having a business plan 7  

* Using average score and standard deviation from Round 3 (1 = lowest priority, 7 = highest priority) 
** 1 = Lowest Priority, 7 = Highest Priority 
 
Comments: 
 
 
 

 Page 4 of 4 



 
 
 
 
 
 
 
 

Appendix 5.14 
 

 
 
 

Delphi Round 4  
Details of Responses: 

 
• Start-up/Early Development Knowledge-

Intensive Firms 
• Established Knowledge-Intensive Firms 
• Mature Knowledge-Intensive Firms
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Appendix 5.14 
Delphi Round 4: Details of Responses 

Startup / Early Development Knowledge Intensive Firms 
                            

Original 
Question 
Number 

Previous 
Ranking 1 2 3 4 5 6 7 8 9 10 

Average 
Score 

Standard 
Deviation 

9 1 1 1 3 1 1 2 4 1 3 1 1.8 1.1 

15 2 5 3 8 2 4 1 1 2 2 5 3.3 2.2 

8 3 4 6 4 4 7 5 5 3 5 2 4.5 1.4 

11 4 3 2 5 6 2 7 2 4 7 7 4.5 2.2 

4 5 6 4 7 3 5 3 3 5 1 3 4 1.8 

27 6 8 5 1 5 9 4 6 7 8 8 6.1 2.4 

19 7 2 7 9 7 3 6 7 6 4 6 5.7 2.1 

21 8 9 8 2 9 8 8 8 9 6 4 7.1 2.4 

1 9 7 9 6 8 6 9 9 8 9 9 8 1.2 

          Average Standard Deviation 1.9 
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Appendix 5.14 (cont’d) 

Delphi Round 4: Details of Responses 

Established Knowledge Intensive Firms 
                            

Original 
Question 
Number 

Previous 
Ranking 1 2 3 4 5 6 7 8 9 10 

Average 
Score 

Standard 
Deviation 

15 1 5 5 6 1 4 1 1 1 1 3 2.8 2.0 

24 2 1 1 3 4 1 2 2 3 2 1 2 1.1 

9 3 2 2 5 2 5 5 3 4 3 2 3.3 1.3 

25 4 3 3 4 6 6 3 4 2 4 4 3.9 1.3 

19 5 4 4 7 3 7 4 5 5 6 6 5.1 1.4 

21 6 7 6 1 5 2 6 6 7 5 5 5 2.0 

8 7 6 7 2 7 3 7 7 6 7 7 5.9 1.9 

          Average Standard Deviation 1.6 
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Appendix 5.14 (cont’d) 

Delphi Round 4: Details of Responses 

Mature Knowledge Intensive Firms 
                            

Original 
Question 
Number 

Previous 
Ranking 1 2 3 4 5 6 7 8 9 10 

Average 
Score 

Standard 
Deviation 

24 1 1 1 1 1 1 2 1 4 1 1 1.4 1.0 

22 2 5 2 3 2 5 1 2 5 2 2 2.9 1.5 

9 3 2 3 6 3 4 3 3 2 3 3 3.2 1.1 

19 4 3 4 7 4 6 4 4 3 5 4 4.4 1.3 

25 5 4 5 5 5 7 6 5 1 7 5 5 1.7 

8 6 6 6 4 6 3 7 7 6 6 7 5.8 1.3 

21 7 7 7 2 7 2 5 6 7 4 6 5.3 2.0 

          Average Standard Deviation 1.4 
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Workshop – Knowledge-Intensive Firms and Property Interface 
 

17th March 2006  
 
 

 
 
Facilitator:  Mr Mike Hefferan, QUT, Brisbane 
 
Attendees: Mr Colin Graham, Manager, Innovation Centre, Sippy 

Downs 
 Mr Craig Hopkins, Director, Department of State 

Development, Innovation and Trade, Sunshine Coast 
Mr Scott Bruest, Manager, Department of State 
Development, Innovation and Trade, Sunshine Coast 
Ms Janice Smith, Project Officer, Department of State 
Development, Innovation and Trade, Sunshine Coast 
Mr Warren Burke, Manager, Town Planning and 
Development, Caloundra City Council 
Ms Gail Sulicich, Manager, Economic Development 
Unit, Caloundra City Council 
Mr Michael Hopkins, Project Manager Palmview, 
Investa Property Group 
Mr Mark Bradley, Facilities and Development 
Manager, University of the Sunshine Coast 
Mr Michael Whereat, Economic Development 
Manager, Maroochy Shire Council, Nambour 
Dr Scott Prasser, Director, Sunshine Research Institute 
for Business Enterprise, University of the Sunshine 
Coast 
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Sippy Downs Cast Study 
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Appendix 6.2 
March 2006 

 
Confidential 

 
 
 
 
 

 
Your Comments 
 

 
Part 1  Study of 36 knowledge-intensive firms 
 
1.1  Any general comments_________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 

___________________________________________________ 
 
  ___________________________________________________ 
 
1.2  Deductions/Application for Sippy Downs precinct____________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
 
Part 2  Outcomes of Delphi Research (see results over) 
 
 
2.2 Start-ups/Early Development Firms 
 

2.2.1 Any general comments 
  
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 

2.2.2 Deductions/Application for Sippy Downs precinct_______ 
 

___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 



 
 
 
2.3  Established Firms 
 

2.3.1 Any general comments 
  ___________________________________________________ 
 
  ___________________________________________________
   
  ___________________________________________________ 
 
  ___________________________________________________ 
 
 

2.3.2 Deductions/Application for Sippy Downs precinct_______ 
___________________________________________________ 

 
  ___________________________________________________
  
  ___________________________________________________ 
 
  ___________________________________________________ 
 
 
2.4  Mature Firms 
 

2.4.1 Any general comments 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
 

2.4.2  Deductions/Application for Sippy Downs precinct______ 
___________________________________________________ 

 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
  ___________________________________________________ 
 
Any additional comments: 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
______________________________________________________________ 
 
(Optional)  Name:                                                     Email: 



 
 
 

Delphi 
 

Final Outcomes – End round 4 
 
 
The expert panel considered that the highest priority issues that a knowledge-
intensive firm will take into account in making strategic decisions especially 
related to use of built assets.   
 

(Note:  Lists in descending order of importance.) 
 
1. Start-up/Early Development Knowledge-Intensive Firms 
 

• Accommodation cost 
• Importance of a business plan 
• Proximity to business support 
• Providing the right work environment overall as a priority for the firm 
• Flexibility of lease 
• Achieving breakthroughs in product and development 
• Retaining and fostering quality staff 
• ICT and other business services 

 
2. Established Knowledge-Intensive Firms 
 

• Providing the work environment overall as a priority for the firm 
• Importance of having a business plan 
• Obtaining recognition in the market 
• Providing an office environment that optimises staff performance 
• ICT and other business services 
• Increase in capital value of the firm 
 

3. Mature Knowledge-Intensive Firms 
 

• Retaining and fostering quality staff 
• Importance of having a business plan 
• Obtaining recognition in the market 
• Providing the right work environment overall as a priority for the firm 
• Providing an office environment that optimises staff performance 
• Adherence to business plan 
• Increase in capital value of the firm 

 
 
 
 
 



 
 
 
 
 
 

Appendix 6.3 
 

 
 
 

Feedback pro forma from 
Expert Panel Members on Delphi Process 

 



March 2006 
 

Delphi Process – Your Feedback 
 
 
Q.1 “Delphi Analysis aims to provide a means of reaching a sound 

consensus opinion of experts in a particular area in a way that 
fuses contemporary fact and observation with considered 
professional opinion.  It is logical, relatively simple, confidential 
and, most of all, works.” 

 
 To what extent do you agree, based on your experience in this 

exercise? 
 
  1  2  3  4  5 
 
  (1 = strongly disagree;  5 = strongly agree) 
 
Q.2 The process was clear and logical to you. 
 
  1  2  3  4  5 
 
  (1 = strongly disagree;  5 = strongly agree) 
 
Q.3 The questions asked/words used were clear and well defined. 
 
  1  2  3  4  5 
 
  (1 = strongly disagree;  5 = strongly agree) 
 
Q.4 What was the best aspect(s) of this process? 
 
 ________________________________________________ 
 
 ________________________________________________ 
 
Q.5 What was the worst aspect(s) of this process? 
 
 ________________________________________________ 
 
 ________________________________________________ 
 
 
Q.6 I have confidence in the results of this exercise. 
 
  1  2  3  4  5 
 
  (1 = strongly disagree;  5 = strongly agree) 
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