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FOREWORD 

Welcome to the 12th International Postgraduate Research Conference (IPGRC15), which is 
hosted by the School of the Built Environment, at the University of Salford, Media City 
Campus. The school currently has over 200 postgraduate Researchers engaging in Full Time, 
Part Time, Professional Doctorate, Split Site and online doctoral programmes, enjoying a 
vibrant and multicultural research environment with researchers from diverse backgrounds. 

This conference creates a wonderful opportunity for researchers from Salford and other parts 
of the world to share their research interests, and outputs and to network and interact within a 
professional and friendly environment, with high profile academics and leaders within the built 
environment. 

This year’s conference brings together participants from a broad range of countries including 
the UK, Turkey, UAE, South Africa, Hong Kong, Iraq, Saudi Arabia,  

The conference received over 141 paper and poster abstracts, and accepting 74 papers and 13 
posters covering the following themes: 

• Business, Economics and Finance 

• Design and Urban Development 

• ICT, Technology and Engineering 

• People, Skills and Education 

• Property and Project Management 

• Sustainability and Environmental Systems 

These themes bring to the surface the diverse nature of Built" Environment research, which 
contribute towards innovative, challenging and timely issues facing the construction industry 
and various stakeholders within academia and industry. 

On behalf of School of the Built Environment, the conference Co-chairs & organisers, we wish 
you an enjoyable and fruitful experience and thank you and your sponsors for your attendance 
and for making this conference happen. 

 

Prof. Vian Ahmed 
Conference Chair 
Associate Head International 
Director of the Online Doctoral Programme 
School of the Built Environment 
University of Salford 
United Kingdom 
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Importance of Knowledge Capturing (KC) in the Design Briefing Process in 
the Construction Industry 
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1,2University of Salford, UK 

Email: e.o.olatokun@edu.salford.ac.uk, C.P.Pathirage@salford.ac.uk 

Abstract 

Construction is a major contributor to UK GDP (directly 8.5% in 2008, rising to 10% overall 
when the entire value chain is considered) and a driver of historical GDP growth. The sector 
employs over 3 million people in a multitude of roles representing 8% of UK employment and 
a significant proportion of construction employees. The construction industry operates in stages 
and one of which is the pre-design stage. The pre-design stage is an important phase of the 
construction process because this is where the client brief is written up and major decisions are 
made. An effective client briefing process is important to the attainment of client objectives 
with respect to time, cost and quality for construction projects. Through a critical review of 
literature. Research shows that despite several research conducted in the area of knowledge 
management, it has unfortunately, not been matched by parallel empirical research on the 
processes, challenges and benefits of knowledge capture (KC) in the design briefing process 
within the construction industry. As a result of this, many projects end up under performing and 
not matching up to the expected goals and objectives highlighted by the client. This goes on to 
ascertain that inadequate attention given to the knowledge capturing process during the design 
briefing can be a major deterrent to the output of a construction project which can in turn lead 
to highly dissatisfied clients and loss of contract for some organizations. This paper presents 
the importance and likely barriers associated with knowledge capturing during the client 
briefing process and the impact poorly run design briefing process has on the output of a 
construction project.  

Keywords:  

Design briefing, Knowledge capturing, Requirement elicitation  

1. Introduction 

Inadequate time given to the briefing process is partly one of the major reasons responsible for 
the level of client dissatisfaction with the construction of buildings in the construction industry 
(Olusegun and Omodunbi, 2008; Bowen et al., 1997). The concept of briefing is regarded as 
being one of the most critical and important factors in determining client's satisfaction and 
project performance. Given the apparent importance of the briefing process for project success 
and the project teams' inability to properly ascertain the client's needs, the question arises: what 
factors militate against effective project briefing? The development of the design brief is a 
process of clarifying the objectives and requirements of a project from the client’s perspective. 
One of the fundamental objectives of the requirement elicitation process in the design briefing 
stage is for clients to communicate to the design team and specialist consultants their needs and 
objectives in initiating the project (Bowen, 1999), the emphasis being on the objectives of the 
client rather than on the provision of solutions (O'Reilly, 1987). Proper and effective briefing 
is founded in the clear definition of the client's requirements and their communication of such 
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to the design team. Recent studies (Lindahl and Ryd., 2007; Yu et al., 2006) show that the 
briefing process still poses challenges to the construction process and this is evident in the 
communication and information exchange between client, architect, consultants, facility 
managers, and the users of the facility. Although, client and user representation is considered 
to be a critical success factor of the briefing process (Yu et al, 2006), little attention has been 
paid to the actual process of engagement from a client perspective. Improper elicitation and 
documentation of briefs is often one of the reasons for dissatisfaction amongst clients when the 
information contained in it are insufficient to produce an accurate design solution. This 
shortcoming can manifest itself in the ultimately poor performance of the resultant building 
(Bowen, 1999). According to Salisbury (2013), inadequate requirement elicitation and 
documentation is probably the main reason why buildings have been wasteful of resources or 
defective in use. This inadequate briefing culture can arise from the nature of the parties 
involved in the briefing process or out of the design problem itself. Briefing has become a 
highly complex task, needing to match the increasing complexity of client organisations and 
the parallel complexity of building projects (Wapukha, 2013). 

Lee et al., (2005) describe the construction industry as an essentially information intensive 
industry where most knowledge comes from the successful completion of projects. With the 
increasing pressure for competitiveness on construction organisations, it is necessary to capture, 
transfer and reuse project knowledge and use lessons learned from previous projects to improve 
project performance. Given the complexity of construction-related projects and client 
organisations, cross-boundary knowledge transactions are of growing importance and the onus 
on fragmented organisations to share knowledge to deliver client solutions is necessary. The 
reliance on project participants to share knowledge in order to succeed in project delivery has 
never been greater (Rebeiro, 2009). Thus, the need for Knowledge Management (KM) in the 
construction industry is fuelled by the need for innovation, efficiency, improved business 
performance and client satisfaction. In this knowledge driven global economy, knowledge itself 
can be seen as a commodity that offers the only ‘true sustainable competitive edge’. If 
knowledge is effectively managed i.e. collected, structured and disseminated, it will bring 
significant benefit to organisations, with potential benefits to the wider construction industry 
(Gould & Joyce, 2009). Through a critical review of literature, this paper will investigate the 
importance of knowledge capturing (KC) in the design briefing process in the construction 
industry. Section two will be looking at the construction process and the place of the design 
brief in the constriction process. Section three will be analysing what the design brief is, what 
a brief is and what requirement elicitation is about. Section four will be addressing the 
importance of KC in design briefing in the construction process, drivers for the design briefing 
process and the challenges that exist in during design briefing. Section five concludes the paper 
with a summary of the importance of design briefing in the construction process and future 
research opportunities. 

2. Construction Project Process 

The construction process consists of all the processes that prepare for or result in a planned 
construction or renovation. The concept involves many different types of processes, core 
processes, administrative processes and public processes. In traditional construction process, 
the building process is divided into stages, concept, briefing, planning, production, and 
management of the finished building. The fundamental objective of creating these stages is to 
foster control, division of responsibility and cost management. In reality, the different phases 
have large overlapping areas during implementation. One of the fundamental and important 
tasks that are carried out at the initial stage of the construction process is the design briefing 
(Kamara et al, 2002). During the early phases of the building process, the briefing phase in the 
project conception stage extends into the design stage and construction stage; that is concept 
development phase/conceptualisation and even into the design and planning phase (Ryd, 2004). 
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In general, when a construction project is initiated, a Facilities Planning and Construction 
project manager is assigned to the project, and a building committee is formed to oversee the 
project development until completion (Kamara et al, 2002). The life cycle of a project involves 
the following phases: 

 

Figure 1 Simplified model of the construction process (RIBA, 2013) 

These phases are common to all new construction and renovation projects; however, in smaller 
projects, the phases often become less formal, involve fewer individuals and may have a short 
schedule of only a few months. Large projects, on the other hand, may take years from the time 
they are envisioned to the time "move-in" takes place. The process shown in figure 1 typifies a 
simplified construction process in the construction industry; however, one of the first stages in 
the project conception stage is the design briefing process in which the client’s objectives are 
identified and their requirements elicited by construction professionals, which is then 
documented and baseline before progress is made to the detailed design stage. The next section 
further buttresses what the design brief is and its impact in the construction life cycle. 

3. Design brief 

Briefing, also known as architectural programming in the USA and Asia, is the process whereby 
a client’s requirement is clarified and the design team is informed of their needs, aspirations 
and desires, formally or informally (CIB, 1997). It creates a channel to convey decisions and 
information between clients and consultants such that a better understanding of their 
requirements and preferences at the project inception stage can be achieved (Jenkins et al., 
2012). Smith and Jackson (2000) further posits that briefing is the process of capturing the 
purpose, objectives, intended use, requirements and desired qualities of a construction project, 
resulting in an output document: the client’s brief. Furthermore, the brief provides the design 
team with data to commence their design, without the preservation of their artistic expression. 
Since the brief is the explicit reproduction of the client’s needs, and serves as a guide and check 
list for the output of the various phases in the process, it has strategic value towards the end 
result of the project. Some other authors defined the brief which is a product of the briefing 
process, as a formal document containing the written instructions and requirements of a client 
for a building project (MacPherson et al., 1992; CIB, 1997; Blyth and Worthington, 2010; 
Kamara and Anumba, 2001 and Kamara et al., 2002).  

Gould & Joyce, (2009) stated that at every first stage of a construction project, a brief is created. 
The brief is a document where the requirement of the building to be constructed is stated. Some 
of the properties of this document include the functions of the building, what particular spaces 
are needed and so on. Constructing excellence (2004) defined briefing as ‘a process by which 
client requirements are investigated, developed, documented and communicated to the project 
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board responsible for the construction’. These requirements need to be agreed and signed by 
the client before progress is made for design. Every project is preceded by a brief, though the 
quality can vary considerably. Good briefing is not easy to achieve, yet it has been suggested 
that improvements to briefing lead to clients getting better buildings Gould & Joyce, (2009). 
According to Salisbury (2013), the briefing process is composed of elicitation and 
communication of the client requirements and exists in two types, 1. Strategic brief: this is a 
document that communicates the overall project scope, aim and objectives; the key issues in 
this briefing are the success parameters, budget and programme, 2. Project (functional) brief: 
this is the functional statement and operational needs for the construction of the project. The 
development of the brief is the process of clarifying the objectives and requirements of a project.  

There are two schools of thought relating to construction project briefing. One approach 
considers the brief as an entity in itself, which should be frozen after a critical period; hence 
briefing becomes a stage or stages in the design process (Yu et al., 2007; RIBA 2013). The 
second approach regards the brief as a live and dynamic document that develops iteratively in 
a series of stages from an initial global brief. Briefing is thus deemed an on-going activity that 
evolves during the design and construction process Yu et al., (2007). Different factors affect 
the way briefing is developed and carried out and these factors relate to the type of information 
that is required which depends on the nature of the project, size of client and the nature and 
skills of the design team (Morledge & Smith, 2013). Effective client briefing is now regarded 
as fundamental to the production of buildings which satisfy not just functional needs but also 
reflect user preferences in relation to the environmental qualities they create. Also, briefing has 
become a more involved process due to the increasing complexity of both client organisations 
and buildings themselves. One of the primary processes carried out during the briefing process 
is the elicitation of client’s requirements and this process involves the use of certain knowledge 
capturing tools for the process to be effective.  

 Requirement elicitation 

This is a process where professionals from the construction company meet with the clients in 
order to come up with the requirements. The professionals who may be involved in this process 
include; architects, development managers, engineers, project managers and quantity surveyors 
among other professionals. They used different methods of eliciting the requirements from the 
users such as interviews, workshops, evaluation of current facilities among others. The 
professionals will put together the requirements they have collected and come up with sketches 
and drawings. This drawings and designs are used to clarify the needs and requirements of the 
clients. If the clients are well experienced in the design process, they will come up with their 
designs and requirements for the project. This makes the process of collecting requirements 
easier to the construction company (Morledge & Smith, 2013). Requirements elicitation is all 
about learning and understanding the needs of users and client’s with the ultimate aim of 
documenting the requirements and communicating these requirements to the design team. A 
substantial part of elicitation is dedicated to uncovering, extracting, and surfacing the wants of 
the potential client’s. 

Effective elicitation of requirements is arguably among the most important and highly 
recommended good design briefing practices (Morledge & Smith, 2013). Requirements 
elicitation itself is a very complex process involving many activities, with multiple techniques 
available to perform these activities. The multidisciplinary nature of requirements elicitation 
only adds to this complexity. Elicitation is subject to a large degree of error, influenced by key 
factors ingrained in communication problems. Despite the importance of requirements 
elicitation within the design briefing process, insufficient attention has been paid to this area in 
industry and software engineering research to date (Zowghi and Coulin, 2007). This session has 
been able to create an understanding on what design briefing is, the process involved in briefing 
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and what requirement elicitation does in the design briefing process. For all this to make better 
sense, the next section seek to reflect the value and importance the design brief has on the 
construction process and in the delivery of overall performance in the construction industry. 

 Importance of Design Briefing 

Briefing is a process of developing a deep understanding about the client's needs and it is a 
continuous interaction and involvement of the client where in this process, the role of 
professional team is very important. Through good briefing and grasping what the real needs 
are, client and construction professional can work more effectively and productively on project 
and make decisions confidently Given that clients can potentially affect the success of the 
project, and the importance of briefing to the attainment of client satisfaction, it must be noted 
that problem areas are often associated with the nature of the client. In the briefing environment, 
effective communication between the client, the user of the building, the design team, the 
contractor, and specialist consultants, is critical (Shanmugam et al., 2006). According to Murray 
et al. (1990), it is important to note that the client can assume responsibility for initiating, 
directing and maintaining effective communication during the briefing process. Clients, end-
users, designers and contractors do not always have the knowledge, experience, skills and 
attitudes to enable them to interact as a team for the resolution of problems. In essence, 
unsatisfactory design solutions can result from ineffective communication between the client 
and the design team and one of the main factor behind communication difficulties is the nature 
of the relationship between the communicators (clients, professionals, users and procurement 
team) (Wapukha, 2013). 

 

 

Figure 2: Breakdowns of Cost Overrun (Shanmugam et al., 2006) 

Shanmugam et al., (2006) identified two basic factors that contribute to cost and time overrun, 
these are; Variations in construction projects and Design changes (which is as a result of 
changes made due to mistakes or client request). Figure 2 identifies some of the factors that are 
responsible for cost and time overrun and shows a percentage break down of the cost overruns. 
It can be seen from the above analysis that the significant cost overruns are mainly due to 
Variation and design changes. The sources of variations and extra work can be classified into 
client initiated variations and unforeseeable variations. The main reasons behind the higher 
percentages in variation and design changes or extra work are identified as changes during the 
construction stage which could arise as a result of improper management, ineffective 
communication and incorrect assessment of the design brief. Wapukha (2013) in his research 
study stated that one of the major problems confronting the global construction industry is the 
briefing of the client whom a project may encounter. The main reason why there is a problem 
with the clients, stakeholders and the design team is because not much attention is given to the 
needs of the clients. The process of acquiring what the client needs is very important and must 
be taken seriously. The impact of decisions made will affect the client because they are the end 
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consumers of a given products. They are also going to be affected financially since clients may 
be the major sponsors of the project (Kelly, Male & Graham, 2008). Certain barriers do exist 
in the design briefing process and if these barriers can be exploited and overcome, they will be 
become an organizations strength and opportunity for better performance. The next session 
discusses the barriers that occur in the design briefing process. 

 Barriers to the Design Briefing process 

Bowen et al., (1999) carried out a research to identify associated challenges or barriers that 
occur during the design briefing process, they were able to gather responses from different team 
members involved in the requirement elicitation process. They stated that often a lack of 
understanding on the part of clients about the design and construction processes could be a 
challenge. Clients are said to lack general experience; for example, being unfamiliar with local 
authority regulations and town planning issues. Clients frequently fail to provide a 
comprehensive listing of their project requirements. Also, clients do not fully understand their 
own roles within the building process, as well as legal and financial considerations. Insufficient 
time is devoted to the briefing process and, in some cases, briefing is prematurely initiated 
before alternatives have been analysed by the client. Instances of personality clashes, the 
vagueness of the brief, and the inexperience of the client, were cited as exacerbating factors. 
Other barriers to effective briefing include vagueness on the part of the client in terms of 
requirements, insufficient time being devoted to the briefing process, briefing team members 
being under-qualified for their roles, and inadequate guidance being given by the principal 
agent.  

Some clients appear to be inflexible and reluctant to heed advice from their professional 
consultants. A lack of clarity with regard to communication networks between consultants is 
also perceived to be a barrier to effective briefing. A perceived lack of transparency in the 
briefing process was cited as a barrier to communication between professional and clients. 
Interesting further research might be indicated by this perception. Sometimes, clients do not 
participate in the briefing process due to their lack of knowledge regarding what they wanted, 
their lack of understanding of the briefing process itself and the roles and responsibilities of the 
professional team members. Barriers to effective communication between participants to the 
briefing process also appear to exist. The implication is that these barriers to effective briefing 
may impact negatively on levels of client satisfaction with their buildings (Bowen et al., 1999).  

All the above identified challenges that exist in the briefing process need to be addressed 
properly and if exploited rightly, will develop as a major strength and opportunity for the 
project. During the design briefing process, knowledge is exchanged amongst the parties 
involved in the requirement elicitation phase that is the clients and the design team. However, 
for this knowledge to be properly elicited and documented, certain KM techniques are used to 
effectively clarify client’s requirement and document them properly (Jenkins et al., 2012). One 
of the document produced in the design briefing process is called the brief, which is developed 
during the briefing process. This document needs to be signed and agreed between the client 
and the contractor before progress is made on the project. The next section sheds more light on 
what knowledge management is and how KC a subset of KM can effectively impact the design 
briefing process. 

4. Knowledge Management 

Organizations are coming to terms with the fundamental reality that most of the knowledge 
impacted or developed by some individuals either through experience, trainings and other 
modes of knowledge transfer mechanisms has been lost as a result of turnovers, which has 
created a gap in knowledge storage and exploitation. Some of these professionals move to 
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different organizations having ingrained themselves with tacit knowledge as a result of years 
of experience, and this has widened the knowledge gap and created high level shortage in 
knowledge storage and exploitation hence the idea of knowledge management. The 
management of knowledge has received increased attention and interest as it reflects that 
academia recognizes the fundamental economic changes resulting from the availability of 
knowledge and how it affects an organization’s performance strategy (Carneiro, 2003). 
Through KM, organizations seek to acquire or create potentially useful knowledge and to make 
it available to those who can use it at a time and place that is appropriate for them to achieve 
maximum effective usage in order to positively influence organizational performance (King, 
2009).  

In today’s knowledge economy, knowledge is increasingly being considered as an asset that 
needs to be effectively managed to create added wealth to an organization (Lin and Lee, 2011). 
However, knowledge, unlike natural resources and other physical capital, is not depleted when 
it is used; but instead it creates an opportunity for further growth, refinement and marketability. 
Within the architecture, engineering and construction (AEC) industry, companies are beginning 
to realise the importance of capturing knowledge accrued on projects to improve the quality 
and effectiveness of future projects (Egan, 1998). In the construction environment, KM is a 
discipline that promotes an integrated approach to the creation and generation, capture and 
storing, sharing and communication, transfer and reuse of knowledge of a particular field 
obtained from projects experiences which has been previously undertaken. (Lin and Lee, 2011). 
Knowledge can be seen as a key source of advantage. Its importance has been recognized for a 
long time. Drucker (1995) wrote that “knowledge is the only meaningful economic resource”. 
It follows that for organizations, individuals and society, the processes by which knowledge is 
created or acquired, communicated, applied and utilized must be effectively managed. Nonaka 
and Takeuchi (1995) identified two types of knowledge in knowledge management which are 
the tacit and explicit knowledge. 

 Tacit and Explicit Knowledge 

In organizations, knowledge is often times embedded not only in documents or repositories but 
also in organizational routines, processes, practice and norms which brings us to the idea of 
tacit and explicit knowledge. Tacit knowledge, as stated by Polanyi (1966), is the fact that 
people tend to know more than they can usually tell. This type of knowledge resides within 
people and may be embedded in organizational and social processes, building cumulatively 
within the organization and it is however difficult to unravel and transfer between organizations. 
This body of knowledge further gained traction through the work of Nonaka and Takeuchi 
(1995) in The Knowledge-Creating Company which described tacit knowledge as a highly 
personal and hard to formalize knowledge which makes it difficult to communicate and share 
with others (Szulanski et al., 2004).  

Explicit knowledge on the other hand is a type of knowledge which is codified, transferable and 
relieved with ease (Polanyi, 1958). This medium for communicating such knowledge includes 
documents, repositories, graphs, diagrams just to mention a few (Bhagat, et al., 2002). In 
transferring knowledge across organizational boundaries, organizations must solve 'the 
boundary paradox' - their borders must be open to flows of information and knowledge from 
the networks and markets in which they operate (markets which increasingly blur traditional 
boundaries), on both formal and informal bases, whilst at the same time the organization must 
protect and nurture its own knowledge base and intellectual capital. It is upon the dynamic 
preservation of the latter that survival depends. During the requirement elicitation process in 
design briefing, certain knowledge exists in the elicitation process and these knowledge needs 
to be captured effectively for better performance. The next sub topic discusses KM in design 
briefing. 
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 Knowledge Capture in Design Briefing 

KM during the briefing process follows the established generic system (Ibrahim et al., 2006), 
summarised in six processes (Turban et al., 2011) i.e. capture knowledge, refine knowledge, 
store knowledge, manage knowledge, disseminate knowledge and create knowledge as depicted 
in the figure 3 below: 

�

�

�

�

�

�

�

Figure 3. Cyclic Model of Knowledge Management System (adapted from Turban, 2001) 

For the purpose of this paper, emphasis will be placed on the importance of knowledge 
capturing and elicitation in the design briefing process coupled with the fact that it instigates 
every requirement elicitation process in design briefing.  

Hari et al (2005) defined knowledge capture as a process through which knowledge is 
recognised from its source, examined and in accordance with the organisation’s strategy. 
Appropriate techniques and technologies are implemented to retain the knowledge, which is 
filtered, banked, disseminated and updated. Powers (2005) suggests that one of the first steps 
in capturing knowledge is to identify the critical knowledge that might be at risk in the 
organisation as a result of downsizing or retirements. Collison and Parcell (2001) put forth their 
views that knowledge capture means capturing know-how in such a way that it can be reused. 
There needs to be a link between capturing knowledge before, during and after an event, project 
or task has been executed; and in terms of accessing what has already been captured. Train et 
al., (2006) reports focus on efficiency and effectiveness to drag the construction industry out of 
its perceived low productivity growth. Interestingly, these reports acknowledge the need for 
construction industry to better manage knowledge that resides in the supply chain, with the 
clients and internally within construction firms.  

Clients are becoming more sophisticated, insisting on better value for money, and demanding 
more units of construction for fewer units of expenditure (Egan, 1998). The demanded products 
are also becoming more complex, with increasing emphasis on environmentally friendly 
facilities. The fragmented nature in which the industry is organized means that efficiency in 
project delivery is less than expected, resulting in dissatisfied clients, and low profitability for 
construction firms (Hari et al., 2005; Carrillo et al., 2004). In addition to the many initiatives 
that are being introduced to address these issues, the effective management of project 
knowledge is now seen as vital in enhancing project performance in construction projects. 
Becerra-Fernandez et al., (2004) defined knowledge capturing as the combination of knowledge 
elicitation and knowledge representation. During the design briefing process, knowledge 
elicitation is carried out by capturing client’s requirements which is useful and important 
information from the users and this process represents the starting base of a good design brief. 
Certain knowledge do exists during the design briefing process and these knowledge must be 
adequately captured, elicited and properly documented for informed decision making for better 
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performance. For the purpose of this paper, the researcher will focus on the impact of 
knowledge elicitation in the knowledge capturing process. The operational definition of 
Knowledge capturing for the purpose of this paper involves the process of eliciting and 
documenting the clients/users requirements during the design briefing process for the purpose 
of improve performance within construction projects. 

 Barriers to Knowledge Capture 

Collison and Parcell (2001) suggest that knowledge capture means capturing knowhow in such 
a way that it can be reused. There needs to be a link between capturing knowledge before, 
during and after the event/project/task has been executed; and in terms of accessing what has 
already been captured. A few challenges have been identified through a thorough review of 
literature from the social and technology perspective for knowledge capture. Some 
organizations feel that the knowledge capture Return on Investment (ROI) figures do not 
generally add up, so knowledge capture initiatives are relegated to the level of a “luxury item”, 
and therefore something to be considered in the future (Lee et al., 2005). This has made other 
organization adopt the “wait and see” approach with regards to the uptake of knowledge capture 
initiative. This approach has created a gap and a continued loss in vital knowledge capital and 
competitive advantage daily (Lee et al., 2005). 

Some of the other barriers that occur in knowledge capturing is lack of capturing clients and 
(or) supply chain knowledge in an effective formal way. Most knowledge capturing processes 
are not given the adequate attention and formality required to make the process efficient 
(Achammer, 2009). Another barrier identified is the type of organisational culture encouraged 
for knowledge capture. If an organization does not create a suitable culture that supports 
knowledge capturing, this could demean the potency and power of knowledge capturing in an 
organization. Another identified barrier that occurs is that most knowledge capturing process 
does not consider wealth of techniques available to adequately capturing knowledge. During 
requirement elicitation in design briefing, several knowledge capturing techniques need to be 
identified and used in order to ascertain the effectiveness of such techniques. Lack of process 
for knowledge capture is another essential protocol that needs to be addressed as many KC 
process does not take into consideration the process involved in knowledge capturing. This 
should include a pre-process and a post process review process and should be adequately 
documented for reuse in the future. The benefits of proper KC should also be identified and 
spelt out to encourage the organization see the importance of properly capturing knowledge. 
Another challenge identified is the lack of time allocated to knowledge capturing process. The 
more time allocated to the knowledge capturing process, the more quality document would be 
produced from the process. This can be made possible by the support of management; however, 
lack of management support can also contribute to less effective knowledge capturing process 
(William and Walter 2014). Barriers to knowledge capturing in the construction industry shows 
that this could be a major deterrent to the progress of construction projects and delivery of 
quality output. The next section investigates the importance of knowledge capturing in the 
construction industry. 

 Importance of Knowledge Capture in design briefing 

KC initiatives provide opportunities for organisations to innovate, improve project 
methodologies, cut costs, save design time and reduce time to market. Knowledge is a complex 
concept which consists of information and skills acquired through experience. Knowledge 
represents itself in truth and belief, perspective and judgments, expectations and methodologies 
and exists in individuals, groups and in organisations, in various forms. Capturing client’s 
requirements using KC techniques during design briefing is vital for the competitiveness of an 
organisation as well as performance. The type of decisions made is based on the quality of 
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information elicited from clients during the design briefing process (Hari et al., 2005). The 
Information Technology Construction Best Practice (ITCBP, 2004) suggests that discussions 
about knowledge management usually refer to the need to capture one or both of the different 
types of knowledge which are the explicit and tacit knowledge. Explicit knowledge is the very 
factual information that is relatively easily to document, i.e. a list of experts; telephone numbers, 
and details of previous contracts for a particular client; methods of repairing a common fault, 
and so on. Tacit knowledge is much harder to address. It refers to the more subjective 
approaches people take in situations where there may be no single right or wrong answer. Tacit 
knowledge is seen as one of the keys to why a particular organisation is successful.  

Knowledge capturing in the design briefing process involves use of both tacit and explicit 
knowledge. One of the key benefits of knowledge capturing in the design briefing process is 
the ability to elicit requirements from clients which is knowledge embedded in the mind of the 
clients in relation to the anticipated building they have in mind and these requirements needs to 
be properly documented (explicit) in such a manner that the design team can produce quality 
designs. It has been identified that one of the major reason behind defective designs can be 
traced to inadequate time given to the briefing process and this can account for the high level 
of increased cost and delay in project delivery. Quintas (2004) suggests that knowledge capture 
could lead to better problem solving and higher client satisfaction and improvement in the 
design briefing process in the pre-design stage of construction projects. As a result, giving 
adequate time to the design briefing process can reduce the level of design mistake that occur 
in the construction process and also improve the quality of output produced at the end of the 
project. However, no matter the amount of time given to the design briefing process without 
the right knowledge capturing tools and techniques, it could most likely lead to a frustrating 
activity which could impact on the overall objective of the briefing process. This goes to 
highlight the importance of knowledge capturing in the design briefing process and shows that 
no matter the quality of knowledgeable professionals and client present at a briefing meeting, 
the knowledge management strategy used to address the process has a major significance on 
the productivity of the process.  

According to Achammer (2009), the costs of briefing cost about 1.5% of the total life cycle 
costs of the project. However, this relatively small amount immensely influences the 
performance of the overall costs, which can rise up to more than 80% of the total life cycle cost. 
When a project commences, the costs for changes are still minimal, but as the project 
progresses, there is an increase with the cost of changes that occur to the project. This is why it 
is very essential to capture the necessary knowledge available at the early phase of the project 
by properly eliciting requirements and documenting them properly. One of the underlying 
challenges discovered is the lacking willingness of today’s clients and professionals to invest 
into the pre-design phase and this can be addressed by proper and adequate insistent 
communication between clients and professionals.  

The intention of every client is to build an excellent and unique building. However, the 
definition of excellence is subjective and varies within the different decision makers and the 
planners transforming the wishes into the build reality. “There can´t be an excellent building 
without knowing what´s excellent”. The design briefing process uses several knowledge 
capturing methods to make these different pictures transparent and decreases the variety of 
diverse imaginations. The design briefing process provides the basic discussion and supports 
the development of clearly defined goals. Gould & Joyce, (2009) stressed the importance of 
involving the user (client) in the writing of the program because they have unique and specific 
requirements for that particular project.�Client’s�understanding may vary when it comes to 
building processes, as a result, those owners who seldom occupy themselves with building 
projects often need guidance and assistance from the professionals hired to produce the design 
brief (program) and the design. In such cases, the professional may need to take more initiative 
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in involving the owner in the design briefing process. Conversely, owners that are more familiar 
with the building process do not need as much assistance since they are already familiar with 
other building projects. This does not, however, rule out the importance of design brief and 
effective requirement elicitation process. Once the decisions have been made in the pre-design 
stage, they cannot be easily changed in other stages. This means that early stages are very 
critical to the success of the project and it is vital that decisions are made cautiously. This is a 
stage that requires all the stakeholders’ involvement, clients and expertise of the design team 
(Wapukha, 2013). The pre-design stage is the most critical phase in the construction decision 
making process, however, if the knowledge that exists between the professionals and the clients 
is not properly elicited and documented accurately, it may lead to deficiency in performance 
output and this can also lead to dissatisfied clients and a bad reputation for the organization.  

5. Conclusion 

The brief is the decisive interactive element in which the client’s needs and requirements are 
translated and incorporated into the building process. If this process can take place in a way that 
strengthens and develops relationships in a positive way, there is every chance that the brief 
will also improve and strengthen the client’s business activity. Today more and more 
professionals consider briefing to be an important factor for project success. Thus, it is 
important for practitioners to have a better understanding of the critical success factors for 
briefing and the interactions between them. Improper design briefing is a challenge to most of 
the construction projects. Without a proper communication strategy between clients, 
stakeholders and design team, the project output might experience failure and under 
performance. It is necessary and essential to ensure adequate design briefing at the conception 
stage of every construction process. The clarity of client’s requirement and the proper 
documentation of the requirements in the design briefing process would most likely help 
construction projects improve performance delivery. This goes on to say that more attention 
should be given to the design briefing process in the construction process because of its 
importance in improved performance delivery. Capturing knowledge that exists in the design 
briefing process through elicitation helps in problem solving, managing change, increased 
performance, satisfied clients, higher bidding power, to name a few. The effective 
implementation of knowledge capturing could reduce costly mistakes and ensure improved 
services to clients. Knowledge capture enables organisational growth as a result of number of 
successful projects completed. Knowledge capture is not about a one-off investment. It is an 
investment that requires consistent attention over a substantial period of time, even after it 
begins to deliver results. More research effort needs to be targeted at improving knowledge 
capturing in the design briefing process and identifying effective knowledge capturing tools 
and techniques that are more efficient in the requirement elicitation process in the construction 
industry.  
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Abstract:  

The use of heritage assets in regeneration projects is seen as a key urban regeneration initiative 
in the United Kingdom by central government due to their potential to regenerate derelict sites 
and stimulate economic activity in an immediate locality. However a plateau or fall in public 
and private sector investment and the abolition of quasi public sector Regional Development 
Agency organisations who were significant investors in heritage is affecting the current process 
of delivery of these projects. The researcher is a member of the private sector development 
community which has led to the desire to investigate the reasons why some regeneration 
projects involving historic asset’s and the private sector development community are successful 
whilst others fail. The ontological and epistemological positioning of the research project is the 
adoption of a pragmatic ontological stance associated with mixed-methods research. A two-
stage data collection strategy will constitute a first stage data collection method of semi-
structured interviews followed by comparative case studies analysis. Data analysis will be 
achieved via content analysis where findings will be presented in a theoretical framework for 
use by the academic community, current practitioners and those involved with the development 
of public policy. The research paper will provide a justification for selection of this topic for 
doctoral study, include an overview of the proposed research strategy, update on progress to 
date and outline the steps required to complete the research project.  
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1. Introduction 

The use of heritage assets in regeneration projects is seen as a key urban regeneration initiative 
in the United Kingdom by central government due to their potential to regenerate derelict sites 
and stimulate economic activity in the immediate locality. (Communities and the Local 
Government, 2010). English Heritage, the government's statutory adviser on the historic 
environment, argues that there is a strong economic case for regenerating historic assets and 
that they can play a central role in achieving successful regeneration (Deloitte et al, 2013). 
Bullen and Love (2011) argue that there is growing acceptance that conserving heritage 
buildings provide significant economic, social and cultural benefits. Cleaned-up and recycled 
architecturally interesting buildings can lend character when senstively integrated into a 
development programme (Jones and Evans, 2008). 

Examples of private sector lead delivery of heritage lead regeneration projects include the Fort 
Dunlop building, Birmingham where a 376,000 sq.ft former tyre factory was regenerated into 
a mixed-use commercial, retail and leisure development. The completed development has 
attracted £40 million of private investment with 2,000 people now employed at the site (Amion 
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Consulting, 2010). The regeneration of Gloucester Docks, a former derelict dockside has 
resulted in the restoration of 14 historic buildings and 12 hectares of derelict land. It has 
attracted £134 million of private sector investment delivering new retail, commercial, leisure 
and residential accommodation and delivered wider economic benefits including enhanced 
transport infrastructure and increased in visitor numbers to Gloucester town centre. (Amion 
Consulting, 2010).  

The role of the private sector in delivering successful heritage lead regeneration is increasingly 
important. The move towards “neo-liberal” politics (Jones and Evans, 2008) resulted in a shift 
away from public sector delivery, to the private sector development community, who have been 
encouraged via policy and funding initiatives to engage and become lead developer in these 
projects. However a plateau or fall in public and private sector investment and the abolition of 
quasi public sector Regional Development Agency organisations who were significant 
investors in heritage, coupled with major changes in planning policy is affecting the delivery 
of these projects (Drivers Jonas et al, 2005). There were 1,400 heritage assets listed on English 
Heritage “Buildings at Risk” register in 2010 (Colliers et al, 2011).  

Issues with the regeneration projects involving historic assets include the difficulty of 
estimating the costs of adapting historic buildings in comparison to new build projects and the 
perception that it more economical to demolish and reconstruct buildings than Treuse. (Bullen 
and Love, 2011). There are many challenges in securing investment in heritage assets and that 
generally they are not seen as a mainstream property investment by large financial institutions 
and property companies (Colliers et al, 2011). It has been claimed that it is considerably more 
expensive to re-use an old building than to create a new building (Jones and Evans, 2008). 

2. The Proposed Research Problem 
 A Theoretical Framework for Successful Physical Regeneration projects involving 

Historic Assets and the Private Sector Development Community. 

The research subject area is described above. The aim of the research project is to investigate 
why some regeneration projects involving historic assets and the private sector development 
community are successful whilst others fail and is guided by the following objectives: 

1. Understand the evolution of the use of historic assets as a vehicle for regeneration. 

2. Understand the current process of regeneration projects that involve historic assets and 
identify key factors of the process that affect project success or failure. 

3. Investigate the role of private sector development community in these projects to 
understand what conditions are required to engage this community successfully in these 
projects. 

4. Develop a theoretical framework as to why some physical regeneration projects 
involving historic assets and the private sector development companies are successful 
whilst others fail. 

5.  Verify the theoretical framework by completing comparative case study analysis of 
current regeneration projects involving historic assets. 

In summary the intended focus is on gaining an understanding of why some projects involving 
the private sector development community to identify key drivers that contribute to the success 
or failure. The findings of the research project will be presented by way of a theoretical 
framework for use by academics, practicing professionals and those involved in the 
development of public policy in the subject area. This research paper will provide a justification 
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for the chosen field of research, provide an overview and describe the key components of the 
research project, include an update of the researchers progress to date and outline steps required 
to complete the professional doctorate. 

3. Research Rationale 

The desire to complete this research project originates from the researcher being in employed 
in a development management role by a private sector development company since 2003. The 
role involved participating in regeneration projects involving heritage assets which proceeded 
to completion such as the Midland Hotel, Morecambe, (RIBA, 2010) whilst others, the 
Littlewoods Building, Liverpool have been stalled (Waddington, M, 2012). This places the 
researcher as an insider in that they have practiced in the subject area and due consideration is 
required to assess how this affects the structure of the research project. 

4. Literature Review  

An extended literature review was commenced at the outset of the project which included a 
review of current government policy, policy review committee minutes, academic and 
professional literature. The purpose of the literature review was to generate an understanding 
of the existing body of knowledge, to aid in the selection of research questions and to identify 
gaps in existing knowledge.  

To summarise the findings to date of the literature review is that criteria for what comprises a 
historic asset is wide and varied and can be ‘all around us’ (Cowell, 2004) to include tangible 
and intangible items such as buildings, parks, streets, experiences, languages senses and 
memories. The value of historic assets in society was identified as an historical and cultural 
reference point (Mansfield, 2008, Wood and Muncaster 2012), however defining built heritage 
is described an as an increasingly broad category that embraces a diverse collection of 
phenomena (Tweed and Sutherland, 2007). Academic debate within the conservation 
community was focused on developing a holistic approach to the conservation and use of 
historic assets (Hudson and James, 2007; Burra Charter, 1979; Marquis, Kyle and Walker, 
2004).  

The definition of regeneration is wide and encompasses social, environmental and economic 
and not just physical transformation. There appears to be no single definition of what comprises 
successful regeneration where definitions vary according to each stakeholder perspective (Jones 
and Evans, 2008; Tallon, 2013; Rodney and Clark, 2000; Turok, 2005; Couch et al, 2003). 
Criteria for successful regeneration include good design, the project acting as a catalyst for 
further regeneration, the creation of a mix of uses in a locality and that the project requires no 
further public sector funding post project completion (Jones and Gripios, 2000; Inherit, 2007; 
Tallon et al, 2013; Deloitte et al, 2013; Guy et al, 2001; Adair et al, 1999; English Heritage, 
2005).  

Historic assets have been used effectively as a foundation for regeneration and play a central 
role in many towns and cities where the integration of these assets in regeneration areas has 
played an increasingly important and more successful role in regeneration schemes (ODPM, 
2004) (Deloitte et al, 2013). The careful integration of historic assets provides a focus and a 
catalyst for change, creating significant benefits for local economies and communities helping 
to reinforce a sense of place in regeneration projects. The inclusion of heritage buildings can 
act as a focal point for a regeneration project that will attract tenants or occupiers seeking 
distinctive buildings providing economic, community and individual benefits to an area 
(Caschilli et al, 2011; Inherit, 2005; Orbasli, 2008; Jones and Evans, 2008)  
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There is evidence of private sector development community participation in the delivery of 
these projects who are attracted by the opportunity to generate a return on investment, to work 
with buildings of a high quality and to build relationships with public sector organisations 
(ODPM, 2004; Morley, 2002; Tallon et al, 2013). Some private sector organisations invest in 
regeneration projects due to the potential to achieve above normal profit levels where pockets 
of value can be identified (Adair et al, 1999; Bullen and Love, 2011). 

The risks for the private sector of participation include hidden costs, uncertainty and the high 
costs associated with maintenance and restoration (Havard, 2008; Colliers International, 2011; 
Bullen and Love, 2011). Working with historic assets in regeneration projects is described as 
expensive to deal with by their very nature and considered as too complicated and difficult to 
work with, where owners and developers are nervous about protracted discussions concerning 
restoration and high maintenance costs (Deloitte et al, 2013; ODPM, 2004). 

The involvement of public sector organisations as project partners appears to be important in 
that they can be sources of project funding and technical knowledge; however the review 
highlighted that these organisations are affected by a lack of resources and skills (Heritage and 
Regeneration UK Limited, 2009; Inherit, 2007; Jones and Gripios, 2000; HM Government, 
2004). Creating effective partnerships appears to be a key factor to ensure commercial viability 
and attract private sector investment (Short and Kim, 1999).  

There is a need to engage in effective consultation with the local community and key 
stakeholders to ensure progress is made on these projects. A poorly executed consultation 
process can cause significant delays and even result in the abandonment of regeneration projects 
(Clarke, 2001; Semple Kerr, 2000; European Commission, 2005). The involvement of an 
increasing number of stakeholders in the process has added to the complexity of the process 
with different stakeholders groups attributing entirely different sets of values to the same place 
and those values may be in conflict with each other (Aroaz, 2011). 

An area of academic debate relates to the concept of value and the difficulties of measuring the 
concepts of direct and indirect and objective and subjective value have been highlighted 
(Lichfield, 1988), (Rypkema, 1992) (Tiesdall et al 1996). Finlayson, (2011) claims that 
conflicts arise among heritage stakeholders in terms of clashes of values and incompatible 
goals. It appears that the difficulty of estimating the true value of a project is affecting the 
delivery of these projects.  

A diagram summarising key opportunities and constraints for the private sector development 
community developed by the researcher generated from the findings of the literature review is 
displayed below; listed by order of the key stages of a generic regeneration project involving 
historic assets as defined by Deloitte et al (2013). The diagram will be modified throughout the 
research project in light of the empirical research findings in stages one and two of the data 
collection and analysis. 
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Diagram 1: Opportunities and constraints in the Regeneration Projects involving historic assets 
following completion of literature review 

5. Contribution to knowledge 

A review of academic literature revealed that the focus of debate concerns the delivery of a 
more holistic approach to conservation including how to broaden heritage definitions to 
recognise historic assets that do not afford listing status, the development and implementation 
of conservation management plans and the importance of public consultation in regeneration 
projects involving historic assets.  

The researcher recognises the importance of the academic debate concerning the development 
of conservation policies that promote an active approach to conservation management as these 
policies contribute to the revitalisation and protection historic areas through sustainable and 
managed development in contrast to the development of policy purely concerned with the 
preservation of an historic asset. However the focus of debate does not provide all of the 
answers in relation to the aims and objective of the research project. Whilst it provides a 
framework for development that reduces the risk of loss of cultural significance it does not 
provide much guidance on the evolution of incorporating historic assets as a vehicle for 
physical, economic and social regeneration and particularly how the private sector views and 
how they can be involved in this process.  

The research project when completed will provide a detailed insight into evolution of the role 
of historic assets as a vehicle for regeneration and provide an understanding of the perspective 
of these projects from a private sector development communities perspective. It will include an 
analysis of the current process of delivery and provide an overview of factors that attract or 
deter these organisations from participating in these projects. It will add to the body of existing 
research whilst exploring a new research frontier within the field of the built environment, 
namely the use of historic assets as a vehicle for regeneration and the role of the private sector 
development community in these projects. 
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6. Research Strategy 
 Ontological and Epistemological positioning 

The ontological and epistemological positioning of the researcher in relation to this project is 
the adoption of a pragmatic ontological stance associated with mixed-methods research. 
Pragmatism offers the opportunity for the selection of multiple research methods to overcome 
weaknesses associated with adopting an “either or” approach (Creswell, 2007). It is focused on 
an explicit value orientated approach to producing practical research solutions to real world 
problems. It promotes the creation of theories that inform actual practice. It is also aligned with 
the focus of mixed methods research where using a “what works best” approach using 
qualitative and quantitative research methods in order to discover a workable solution is 
adopted (Johnson & Onwuegbuzie, 2004).  

 Mixed Methods  

Mixed methods research has been defined as a research approach where the researcher mixes 
or combines quantitative and qualitative research techniques, methods, approaches, concepts or 
languages into a single study (Johnson and Onwuegbuzie, 2004). Critics of a multi paradigm 
strategy believe that research paradigms are associated with fundamentally different 
assumptions and positions and therefore cannot be mixed (Bryman and Bell, 2007). Similarly 
Howe (1988) claims that quantitative and qualitative research paradigms cannot be mixed as 
they are positioned within incompatible ontological viewpoints.  

 Johnson and Onwuegbuzie (2004) reject the incompatibility argument and advocate a mixed 
methods approach, as they believe it is legitimate to adopt the use of multiple approaches in 
answering research questions rather than restricting or constraining researchers choices. 
Flyvberg (2011) argues that more often than not a combination of quantitative and qualitative 
methods will accomplish the task best. Mixed methods research is an evolving research strategy 
that is gathering support and momentum and has an established research community, 
(Tashakorrie and Teddlie, 2009), (Greene and Caracelli, 2007) and (Johnson & Onwuegbuzie, 
2004). 

 Insider research 

The proposed research setting is the field of regeneration involving the private sector 
development community, a field that the researcher has been employed as a development 
manager for a private sector regeneration company since 2002. The researcher is therefore 
native to the setting and this requires consideration given the potential impact on the research 
project and associated design.  

Brannick and Coghlan (2007) examine the issue of insider research in detail and whilst critics 
of insider research such as Morse (1998), state that the roles of employee and researcher are 
incompatible as they place the researcher in an untenable position: Brannick and Coghlan 
(2007) highlight the benefits of a researcher practitioner and their ability to bring a rich 
knowledge and experience to the research problem. It is the researchers intention to undertake 
case study research with private sector companies where the researcher is not employed 
meaning that access to the required level of data and personnel may prove to be problematic 
(Havard 2008). Similarly Creswell (2007) states that it is important for researchers to have wide 
access to information in order to produce effective case study research. Nonetheless the 
researcher advocates insider research as it allows the research practitioner to bring experiential 
knowledge to the problem which traditional research methodologies may not be able to achieve. 
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7. Research ethics 

Prior to commencement of the data collection phases of the research project, approval has been 
obtained from the University of Salford research ethics committee to ensure compliance with 
ethical regulations and committee codes of conduct.  

Ethical considerations include informed consent being obtained from all participants (Yin, 
2009) with an explanatory note describing the true nature of the research projects aims issued 
to interviewees prior to the collection of data. Research participants have been provided with 
as much information as will be needed in order to make an informed decision about whether 
they wish to participate in the project. (Bryman and Bell, 2007). Issues relating to 
confidentiality are a key consideration for this research project and the confidentiality of the 
participant must be honoured if requested.  

All observations to collect data will be conducted overtly and collected systematically via 
structured data collection research methods. A period of reflection following completion of 
each phase of data collection has been completed in addition to maintaining a detailed set of 
field notes to ensure rigour and systemic recording of data collection (Baxter and Jack, 2008). 
All data relating to the research project is stored in a secure password protected online data 
storage facility. 

8. Research Methods - Data Collection and Analysis 
 First stage Data Collection - Semi Structured interviews 

A two-stage data collection strategy will be adopted for this research project where the first 
stage will involve the completion of semi-structured interviews with senior practitioners from 
stakeholder organisation’s within the private sector development community. The purpose of 
the first stage of data collection is to corroborate the findings of the literature review and allow 
sufficient time to generate a theoretical framework.  

The rationale and boundaries for selection was to engage with senior practitioners who have 
participated in a regeneration project involving historic assets in the North West of England 
during the period from 2008 to the current day. Fourteen practitioners will be interviewed as 
part of the first stage of data collection via an objective selection strategy which involved 
contacting local authority regeneration teams in areas defined as regeneration areas who were 
asked to identify personnel within the private sector development community who may be 
willing to participate in a semi structured interview. Interviewee’s have been asked questions 
from a interview template which included a request to the interviewee to identify regeneration 
projects which may be selected for use as case study material to be studied as part of the stage 
two data collection process. A pilot study involving two interviewees following a period of 
reflection has been completed in order to ensure that the research instrument functions well and 
was an opportunity to iron out and remove and persistent problems from the interview 
questionnaire (Bryman & Bell, 2007).  

The main outcomes of the first stage of data collection will be the generation of empirical data 
about the current process which will form the pre-cursor to the development of a theoretical 
framework. Additionally it allows the researcher to understand if a convergence or divergence 
of views exists between current practitioners in the research subject area and the findings of the 
literature review. Finally it ensures an objective method of case study selection method to be 
studied in the second stage of data collection.  
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 First stage data analysis 

Data collected during the first stage of data collecton will be analysed via content analysis, an 
objective and systematic from of data analysis applicable to analysing data such as semi 
structured interviews (Bryman and Bell, 2007). Computer assisted content analysis via NVivo 
computer software will also be completed. Content analysis is a systematic data analysis 
technique that collates valid inferences from texts into fewer content categories based on 
explicit rules of coding and themes (Hasbollah, 2014). Interview transcripts have been 
transcribed in their entirety by the the researcher into a document for each completed interview. 
Interviews will be coded by the researcher to allow for analysis of interviewees responses and 
to record information relating to the research questions. Notwithstanding that content analysis 
can be extremely time consuming and laborious (Robson, 2002), is reliant on the quality of 
information contained in the documents or transcripts (Bryman and Bell, 2007); it is a 
transparent, flexible and systematic data analysis technique (Bryman and Bell, 2007). 

9. Progress to Date  

The researcher has completed the first stage of data collection with fourteen semi structured 
interviews with senior practitioners have been completed where the data from each interview 
has been transcribed and the process of data analysis by manual content analysis and NVivo 
computer software has commenced.  

 Second stage data collection - Comparative case study analysis 

Following the completion of the first stage of data collection and the production of the draft 
theoretical framework, the second stage of data collection is comparative case study analysis, 
using cases identified during stage one data collection. An objective of the second stage of data 
collection is to verify the draft theoretical framework using objectively selected empirical data. 

Critics of case study research believe case studies are sometimes carried out in sloppy, 
perfunctory and incompetent manner (Bromley, 1986). Robson (2002) argues that even with 
good faith and intention, researcher bias and selectivity can emerge in case study research. 
However the researcher believes that case study research is an appropriate methodology in 
which to answer “how” and why,” questions in research problems (Yin, 2009). An aim of this 
project is to understand why some regeneration projects are successful whilst others fail. It is 
also a research method that has previously been used in the field to study building or 
construction processes (Sutrisna and Barratt, 2007; Hasbollah, 2014).  

Two cases focusing on regeneration projects involving historic assets in the North West of the 
United Kingdom will be selected bounded by choosing one project considered to be successful 
and and one project that has been stalled or abandoned during the period 2008 to the current 
day. This will ensure that the research project captures relevant data relating to the current 
process of regeneration and that the research area does not become too broad (Baxter and Jack, 
2008).  

Data collection will be focused on the process of development within each project to generate 
an understanding of the specific process and characteristics of each development and 
identifying the similarities and differences in the cases (Baxter and Jack, 2008). The unit of 
analysis is the study of the current development process of these projects to identify key factors 
that affect the success or failure of the project. It will involve a study of the key actors, the 
context of the project, its vision, the interaction of the key parties and partners and an analysis 
of the outcomes of the project (Sutrisna and Barratt, 2007). The case studies will be guided by 



24 

hypothesis generated following completion of the first stage of data collection, which are 
necessary to provide direction and focus to the initial stages of case study research.  

Data will be collected via the research instruments of documentary and archival analysis, semi-
structured interviews with project participants and key stakeholders, site visits and observations 
obtained where possible from information sources in the public domain such as local planning 
authority records. Quantitative data collected will include analysis of risk, development 
appraisal and investment analysis techniques employed these projects by private sector 
development community. 

10. Theoretical Framework 

An aim of the research project is to present findings by ways of a theoretical framework for use 
and application in the research project study area by academics, practicing professionals and 
those involved in the development of public policy. The creation of a theoretical framework 
will result in the creation of a tentative theory about the phenomena under investigation 
(Maxwell, 2013). A theoretical framework is considered to be a pre-theory (Parthirage et al, 
2008).  

Prior to the creation of the theoretical framework, the researcher has undertaken research into 
existing schools of thought within the established fields in the Built Environment, namely the 
field of conservation, regeneration and property development where an established body of 
theoretical knowledge exists. The purpose was to understand what theories or theoretical 
frameworks existed and how this may influence the production of the theoretical framework by 
the researcher. The researcher acknowledges there are other fields where theoretical knowledge 
exists such as the field of health and education and has not been referred to in this paper, 
however the researcher has chosen the fields which are directly related to the chosen study area.  

11. Findings to date 

Whilst the first stage of data analysis of the project is incomplete, for the purposes of this paper 
the researcher has provided a summary of the main findings to date. The majority of 
interviewees believed that the use of historic assets in regeneration projects was beneficial as 
they provided a reference point and touchstone for the local community to identify that 
regeneration was taking place in a particular area. These projects often involved the restoration 
of a local landmark creating a focal point for regeneration adding to the goal of placemaking 
and giving an area a distinctive identity. Private sector development organisations were 
attracted to these types of projects due to the opportunity to deliver deliver lean solutions that 
could extract value and provide a platform to build reputation and establish relationships with 
public sector partners. The ability to create value by acquiring assets at low acquisition values 
and to attract certain typers of occupiers who were unattracted to new build developments were 
also highlighted. 

The major risks associated with these projects included a lack of appropriate skills and 
knowledge of those involved in these projects combined with a general lack of understanding 
of the complexity relating to delivery. It was confirmed that the high costs associated with these 
projects was a deterrent to some private sector developers who were reluctant to participate in 
these projects due to the high level of risk and inability to achieve the required levels of profit 
from these projects. It is clear from the data collected to date that these types of regeneration 
project are not attractive to all tyes of private sector developer and that only those with an ability 
to take on a level of risk were willing to participate. Other reasons that prevented private sector 
development involvement including a lack of availability of public sector funding, an inability 
to raise the necessary funding, the potential for delays due to protracted negotiations with local 
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planning authorities and specialist interest groups and a high level of uncertainty due to the very 
nature of these projects. 

The involvement of the public sector in these projects was highlighted as a key factor relating 
to the successful delivery of these projects which reiterated the findings of the literature review. 
The ability of the public sector to acquire sites, provide grant funding, technical expertise and 
information relating to the site and to negotiate internally with other public sector organisations 
was identified as strategy to reduce or mitigate the high level of risk associated with these 
projects.  

The definition of what comprises a successful regeneration project was also further developed 
where interviewees identified that a successful regeneration project was a project that was a 
catalyst for further regeneration that attracts further investment, was financially viable and 
increased economic activity in an area, required minimal public sector funding post completion, 
revitalises public spaces and enjoys a high level of occupancy and remains in demand in the 
long term.  

Following the completion of the first stage of data collection the researcher has updated diagram 
one to compare and contrast the findings of the literature review with the empirical research 
findings which is highlighted below in diagram two. 

 

Diagram 2: Opportunities and constraints in the Regeneration Projects involving historic assets 
following completion of stage one data collection 

12. Draft Theoretical Framework 

The researcher has also produced a tentative theoretical using using guidance by Whetton et al 
(2001) namely that a theory or theoretical framework must contain a description of the factors 
to be involved in the thoery, provide an understanding of how these factors are related, what is 
the rationale that justifies the selection of these factors and for the the boundaries of the theory 
and data collected to date to be defined. The draft theoretical framework is shown below: 
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Diagram 3: Draft Theoretical Framework 

Notwithstanding the criticisms of the application of theory and theoretical frameworks in the 
built environment namely that the there is a deep seated suspicion of the value of theory within 
the property industry (Koskela, 2008) and where it has been claimed that the creation of theory 
should be abandoned due to the stifling effect it has on practice (Thomas, 1997) the researcher 
supports the view that the lack of explicit theories or theoretical frameworks will the hinder the 
ability to facilitate teaching and learning of a particular subject (Koskela, 2008) and that the 
production of a theoretical framework can assist in defining a research frontier. 

13. Positioning Statement  

The researcher has provided a justification as to why the research topic is worthy of doctoral 
study, provided an overview of the research project and provided an outline of the research 
strategy. Progress and findings to date has been outlined where the next stages of the research 
project is to complete analysis of the first stage of data collection, finalise the draft theoretical 
framework, select the case studies to be used during the second stage of data collection, 
comparative case study analysis in order to undertake verification of the theoretical framework. 

14. Glossary of Terms 
�  Historic Assets are defined as; 

A building, monument, site, place area or landscape positively identified as having a degree of 
significance meriting consideration in planning decisions, because of its heritage interest. 
Heritage asset includes designated heritage assets and assets identified by the local planning 
authority. (HM Government, 2012). 
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�  Regeneration is defined as; 

A comprehensive and integrated vision and action that leads to the resolution of [urban] 
problems and which seeks to bring about a lasting improvement in the economic, physical, 
social and environmental condition of an area (Roberts P, and Sykes, H, 2000) 
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Abstract 

This paper investigates the critical success factors associated with the effectiveness of transfer 
and sharing of tacit knowledge in the both lean and agile construction processes. The literature 
review highlights ten critical success factors. Among those, ‘Trust between construction 
organisations is identified as the foremost. Moreover, this critical success factor is followed by 
others such as, motivation, leadership capabilities, business strategies and organisational and 
individual's capabilities.  

To validate the factors coined from literature review a systematic research methodology is 
adopted to collect quantitative data through the survey questionnaire. The data is categorised in 
ordinal scale to analyses in SPSS with Frequency and Kruskal-Wallis H test. In addition, 
Spearman’s correlation analysis is run to investigate the further preceding and following 
factors. Nevertheless, an interpretive analysis is done to establish the essentiality of those 
factors based on the rank order.  

The study highlights the predominant and correlated critical success factors. It concludes that, 
identifying the source of knowledge is the foremost critical success factor in Lean processes 
and further identification of the knowledge recipient in Agile processes. Moreover, trust 
between organisations is established as the second most critical success factor.  

Keywords:  

Construction Supply Chain, Transfer and Sharing Knowledge, Organisational Capabilities, 
Lean and Agile Construction Process 

1. Introduction 
 Context and Background  

In this context, critical success factors (CSFs) are the necessary factors whose absence hinders 
the effectiveness of sharing and transference of Tacit Knowledge in the both Lean and Agile 
construction processes.  

The literature review mentions a broad range of factors that can influence the success of 
Knowledge Management (KM) implementation. However, no systematic work exists on 
characterising a collective set of CSFs for transferring and sharing tacit knowledge in the Lean 
and Agile process within the CSC. In recent years, many studies suggest to manage knowledge 
transfer and sharing within organisations and specifically in construction projects. Goh, (2002), 
Lin & Tserng, (2003), Bou-Llusar & Segarra-Ciprés, (2006), Narteh, (2008) and Martinkenaite, 
(2011), suggest a few of most relevant frameworks. To understand the CSFs of KM, this paper 
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critically investigates those frameworks with a view to Transfer and Share Tacit Knowledge 
within construction processes.  

 Investigation of Existing Frameworks 

One of the major challenges an organisation faces is to manage its knowledge assets (Goh, 
2002). The framework from Goh (2002) emphasised that, a mean of driving the knowledge 
sharing and transfer is to encourage a problem seeking and problem solving culture within an 
organisation. The major three main factors that influence the problem seeking and solving are 
the leadership, high trust and collaboration between the employees. However, this framework 
also emphasis that the organisation must have a supportive structure of organisational design 
and reward system to encourage the employees to share knowledge and transfer knowledge. 
Furthermore, this concludes, while encouraging knowledge transfer and share, an organisation 
should ensure that both parties should have the absorptive and retentive capacity and must 
consider which type of knowledge should be transferred.  

Afterward, the framework developed by Lin & Tserng, (2003) with the view of the implication 
of KM on lean construction projects with the IT based view of knowledge. This framework 
considers knowledge and information in lean construction comes from the project and outside 
project. Moreover, it shows the explicit knowledge comes from the activities and embeds within 
the project itself. On the other side, tacit knowledge is considered as the non-activity and non-
project knowledge. However, this rejects the theory of the lean principles, as in lean thinking 
the tacit knowledge should be developed within the activities through a process. 

The other KM framework by Narteh, (2008) focuses on the knowledge transfer within inter-
firm collaborations. This framework claims to provide a deeper understanding of the 
characteristics of transferors and transferees. Moreover, this establishes interaction between 
them and portrays its influence through knowledge transfer across firm borders. This 
framework identifies two major sources of knowledge, organisationally embedded knowledge 
and cognitively or person embedded knowledge. The source of knowledge is the 
cognitive/individually embedded knowledge, because it is tacit and embedded in the people. 
Further, the knowledge transfer requires transferor and transferee related critical success factors 
such as the nature of knowledge to transfer, and individual and organisational capacity. 

Recently, another framework by Martinkenaite, (2011) focused on an integrative framework of 
knowledge-specific, organisational and network-level antecedents and performance outcomes 
of transfer. The study highlights special attention to a mediating role of knowledge acquisition 
and emphasised on the enablers of inter-organisational Knowledge Transfer. In this framework, 
knowledge and organisational attributes and inter-organisational dynamics are seen as inputs 
of knowledge transfer, those outputs the new knowledge learned. Having analysed different 
KM frameworks this study identifies the main CSFs for transferring and sharing knowledge is 
Leadership, Business Strategies, Trust, Motivation, Training and Development of employees. 

2. Evaluation of Critical Success Factors  

Trust as a critical success factor leading the success or failure of construction projects is 
highlighted on both Egan (1994) and Latham (1998) reports. Weber and Carter (1998) defined 
trust as, the expectations that people have for others or themselves. Later, McDermott et al., 
(2005) said, trust is the willingness to rely on the actions of others and being dependent and 
compromising to their actions. Afterward, Khalfan et al., (2007), reveals that, trust is concerned 
about the way people communicate with each other. Furthermore, people need to be open, 
willing to share important information, being honest to reflect the real situation. Trust could 
only exist if this type of communication remains.  
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The study of (Khalfan et al., 2007; Lau & Rowlinson, 2011 and Ceric, 2012) all mentioned the 
different levels of trust. Those levels are given by Ceric, (2012) (Intra firm and Interpersonal 
levels) and Khalfan et al., (2007) (Strategic, Multi-project, project and task level). This reveals 
that, driving trust for all levels requires effective communication in construction supply chains. 

In addition, study of Khalfan et al., (2007) highlights that, organisation’s leadership support is 
an essential factor in the approach to building trust in construction. The role of senior 
management and leaders is needed to share and transfer knowledge. Since, Egan, (1998) 
reported that, committed leadership is required to drive forward an agenda for improvement. 
Later, Anumba et al., (2008) said that KM includes the importance of building trust through 
leadership.  

Moreover, pre-implementation success factors of trust initiatives in an inter-personal 
relationship, Leadership and Business Strategies must be aligned at the inter-organisational 
level. This also requires the capability building of the organisations and individuals to deliver 
and innovate. The capability building helps to develop trust and share and transfer knowledge 
among them (Al-Hawamdeh, 2002; Yusuf, Sarhadi, & Gunasekaran, 1999; Egan, 1998).  

3. Research Methodology and Limitations 

Based on literature review, this study lays down ten (10) critical success factors. The study 
adopts a systematic research methodology to investigate those CSFs through quantitative data 
analysis. This study collects the data through a survey questionnaire. Firstly, a hypothesis is 
established for each CSF. The questionnaire is designed with five (5) point Likert Scale to 
capture the views of respondents. The data is categorised as ordinal scale and analysed in SPSS 
with Frequency and Kruskal-Wallis H test. Moreover, Spearman’s correlation analysis is run to 
investigate the further preceding and following factors. Nevertheless, an interpretive analysis 
is done to establish the essentiality of those factors based on the rank order.  

This study recruited project managers, executives, consultants, and other managers that are 
directly involved in the management of a construction project at every stage. As a result, the 
recruitment of respondents focuses on Tier (2) of CSC. Moreover, the archive data from ONS 
(2014) and BIS (2013-14) is analysed to establish the average employment and the proportion 
of construction managers and executives.  

This calculates; the UK construction sector has (2.06m) employees on average in the last five 
years. Among those, 11% are managers and executives. This establishes a gross target 
population size of 2062500 (11% of 2. 06m = 206k) However, to fit the purpose of this research 
the respondents are required to have background and experience from disciplines such as Lean 
Construction, Agile Construction, Construction Supply Chain and Knowledge Management in 
Lean, Agile and CSC. Therefore, this investigation demanded to answer, how many of them 
would have background or experience or understanding of all four disciplines such as Lean 
Construction, Agile Construction, CSC, and KM in Lean, Agile and CSC? There is no such 
data found, which could answer this question. As the result, the question is asked on social 
media groups such as CIOB and Lean Construction Management.  

Only a few responses are received. This concluded that there would be merely less than (<) 1% 
individuals who may have knowledge and/or understanding of Lean, Agile, Supply Chain and 
Knowledge Management. Having been relying on this, less than (<) 1% of 206k (Construction 
Managers, Directors and Executives) would be just 2062 units of population for this research. 
Furthermore, based on the assumption the total required sampling size is calculated as 324 units 
with the margin of error 5% and confidence level 95%. A hypothesis is developed for each 
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variable based on the literature review. The level of criticality is set to ‘Critical’ for each 
hypothesis. 

To contact the target population, 250 emails and other multiple channels (multiple websites) is 
employed to distribute the e-survey. The questionnaire respondents are kept untracked (This 
does not capture any personal information and IP address of respondents) to maintain 
anonymity of respondents. Therefore, it is not viable to focus on response rate, as it will not be 
accurate. Eighty-three (83) responses are received. Among them, fourteen (14) responses were 
incomplete and sixty-nine (69) are fully completed responses. To maintain the accuracy of data 
and to avoid internal error, unfinished responses are deleted from the data. A high level of 
internal consistency for this data is calculated as Cronbach's alpha (� ) is 0.766.  

The question is asked to draw in the answer based on the respondent’s experience. Below table 
(1) exhibits the design of questionnaire and adopted techniques for data analysis.  

Table 1: Question Design and Data Analysis Techniques 
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4. Evaluation of findings from data analysis  

Below table (2) is an outcome of the data analysis of this study while employing frequency 
analysis and Kruskal-Wallis H Test based on the non-parametric data analysis techniques. This 
table represents the critical success factors as variables (V1 to V10) for presentation purpose.  

The data analysis establishes that, nine (9) out of those ten (10) CSFs observed to have the level 
of criticality is ‘High’. The only factor, organisational capabilities to Transfer and Share Tacit 
Knowledge is observed as the level of criticality is ‘Moderately Critical’ in both Lean and Agile 
Processes. The null hypothesis for (V2) is rejected in Lean process because the data is not 
statistically significantly distributed based on Kruskal-Wallis H Test. As a result, this calculates 
the asymptotic significance (p-value) is lower than (below < 0.05). Similarly, the data is not 
found statistically significantly distributed for CSFs, Organisational Capability (V5) and 
Individual Capability (V6) in agile processes. This rejects the null hypothesis. However, 
frequency analysis for both the variables establishes that, Organisational Capability (V5) is 
‘moderately critical’ success factor, and Individual Capability (V6) is a ‘critical’ success factor 
to Transfer and Share Tacit Knowledge in Agile processes.  
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 Spearman’s Correlation Analysis  

The Spearman’s Correlation analysis is run to investigate the correlation significance between 
the CSFs. This reveals the correlation statistics between CSFs to enable Transfer and Share 
Tacit Knowledge.  

4.1.1. Correlation of CSFs to Transfer and Share Tacit Knowledge in both the (a) Lean 
and (b) Agile Processes 

The most significant correlation (rs =. 775) has been found among the identification of the 
source (V9) and recipient of Knowledge (V10). The second highest and positive correlation 
coefficient (rs =. 595) is calculated among (V8) identification of type and (V9) source of 
knowledge. If finds the third highest correlation coefficient between (V8) identification of type 
and (V10) recipient of knowledge. Among the forty-five (45) correlations, a negative 
correlation is found between (V1) trust between organisations and (V9) identification of source 
of knowledge, calculated as (rs = minus -042).  

In Agile processes, the most significant correlation (rs =. 719) is found among (V8) 
identification of type of knowledge and (V10) recipient of knowledge. The second highest and 
positive correlation coefficient (rs =. 657) is found among (V9) identification of source and 
(V10) recipient of knowledge. The third highest significant correlation coefficient (rs =. 651) is 
found among (V8) identification of type of knowledge and (V9) source of knowledge.  
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Table 2: Data Analysis of Critical Success Factors to Transfer and Share Tacit Knowledge in both the Lean and Agile Processes  
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 Interpretive analysis of correlations among CSFs 

The interpretive analysis of the rank orders of correlation coefficients between the CSFs reveals 
the order from the ‘Highest Correlated Coefficient’ to ‘Lowest Correlated Coefficient’. This 
establishes the foremost and subsequent CSFs to enable transfer and sharing of tacit 
knowledge. The following assumptions are made in respect to ‘highest to the lowest' correlation 
coefficient of named CSFs (V1 to V10).  

 Interpretive correlation coefficient rank orders of CSF’s: Lean processes 

1. In rank (1), CSF (V9) has a positive correlation coefficient with (V7), (V8) and (V10). 
Moreover, (V1) have a positive correlation coefficient with (V2) and (V3). This 
establishes that, identifying the source of Knowledge (V9) is the foremost CSF that 
highly required identification of type of Knowledge to Transfer and Share (V8) and 
further, identification of Knowledge recipient (V10). Similarly, trust between 
organisations (V1) demands motivation to Transfer and Share Tacit Knowledge (V2). 
Nevertheless, this demands leadership capabilities to encourage Transfer and Share 
Tacit Knowledge.  

2. Following the (Rank 1), In (Rank 2), CSF (V3) has the positive correlation coefficients 
with (V1), (V4) and (V6). This establishes the assumption that, Leadership Capabilities 
to encourage Transfer and Share Knowledge (V3) requires aligned business strategies 
to Transfer and Share Tacit Knowledge in organisations (V4) and further requires 
capabilities of individuals to Transfer and Share Tacit Knowledge within the 
construction processes (V6). 

3. In (Rank 3), CSF (V7) is correlated with (V4), (V8), (V9) and (V10). This highlights 
that, identification of process improvement opportunity (V7) is also an essential CSF to 
relate with (Rank 1) and assumption (1) with CSFs (V8), (V9) and (V10). This 
establishes that, before identifying CSF’s (V8), (V9) and (V10) it is vital to identify the 
process improvement opportunity my managers (V7).  

 Interpretive correlation coefficient rank orders of CSF’s: Agile processes 

1. In rank (1), CSF (V10) has the positive correlation coefficients with (V7), (V8) and (V9) 
This establishes that, identifying the recipient of knowledge is the foremost CSF. This 
is highly correlated with the identification of process improvement opportunity. This 
needs identification of type of knowledge and further demand identification of 
knowledge source to transfer and share tacit knowledge. In addition, (V3) have a 
positive correlation coefficient with (V4) and (V5). This establishes leadership 
capabilities of clients and main contractors called for aligned business strategies and 
organisational capabilities to Transfer and Share Tacit Knowledge.  

2. The rank (2) follows the rank (1). In this, CSF (V5) has a positive correlation coefficient 
with (V1), (V3), (V4) and (V6). This establish that, organisational capabilities 
necessitate trust between organisations and leadership capabilities of clients and main 
contractors in addition to aligned business strategies and capabilities of individuals 
involved in construction processes to Transfer and Share Tacit Knowledge. However, 
this also lays down that, capabilities of individuals expect identifications of process 
improvement opportunity are equally important factors. Furthermore, this demands the 
identification of type of Knowledge to transfer and share and source of Knowledge. 
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3. In (Rank 3), CSF (V1) is correlated with (V3), (V4) and (V5). This impersonates that, 
trust between organisations within CSCs is dependent of leadership capabilities and 
further aligned business strategies. This calls for organisational capabilities. 

5. Conclusion  

The results from this study are of course subject to a number of limitations. Firstly, this study 
integrates three different disciplines of Lean, Agile and Construction Supply Chain. Secondly, 
the recruitment of respondents is limited to the tier (2) of the CSC with further restriction to 
recruit respondents with experience and understanding of Lean, Agile, KM a CSC. Therefore, 
having that limitation forces this study to employ Likert scale design of the questionnaire to 
produce ordinal scale of data and consequently, to run non-parametric analysis. The analysis 
investigates the hypothesis through Kruskal-Wallis H Test that provides asymptotic 
significance to understand the significance of findings that establish if the number of response 
increases will remain constant.  

Notwithstanding its limitations, the study obtained findings those extant knowledge transfer 
and sharing theories. This identifies the source of knowledge is the foremost CSF that is 
essentially required to identifying the type of knowledge to Transfer and Share. Furthermore, 
this calls for identification of the knowledge recipient in Lean Processes. However, in Agile 
Processes, the foremost CSF is determined to identifying the knowledge recipient. This further 
requires identifying the process improvement opportunity followed by type of knowledge to 
share and lastly identification of source of knowledge.  

Furthermore, in Lean Process observes, trust between organisations as the second CSF that 
requires ‘motivation’ and further motivation requires identification of the type of knowledge to 
transfer and share. At the same time, motivation should be supported with leadership and 
organisational capabilities. Nevertheless, in Agile Process, leadership capabilities are the 
second most CSF that necessitates business strategies aligned and further desire organisational 
capabilities and trust between organisations. However, in rank three (3) of CSFs in Agile 
Process, pledged motivation as an important factor that also required backed up with leadership 
and organisational capabilities. In contrast, both the Lean and Agile Processes demands 
individual capabilities. 
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Abstract 

Accuracy in cost estimating under conditions of uncertainty, as is typical of most construction 
projects, is an issue of immense concern for clients, project managers, contractors, and all other 
stakeholders in construction works. It is an issue of continuing interest and has attracted a lot 
of scholarly attention from researchers and innovators. Accurate cost estimates are needed for 
planning and budgetary phases of road projects by highway agencies.  

Highway projects have historically experienced significant cost overruns often rooted at the 
point of the decision to build. However the basis for assessing the level of cost overruns 
continues to elicit diverse opinions and has become a debatable issue in the literature, with 
some authors alluding to the estimate developed at the detailed design stage as opposed to the 
preliminary conceptual estimate as the true benchmark to be used in quantifying the level of 
cost overrun.  

A survey of literature sources principally from scholarly articles and research programs 
undertaken by various highway agencies is carried out, with a view to identifying and defining 
the critical phase of development which should constitute the basis upon which investment 
estimates are to be predicated. This paper thus evaluates and synthesizes the theoretical basis 
of accuracy in estimating, outlines the nomenclature of the developmental phases of highway 
projects as evident in the literature and builds upon the argument raised by earlier authors: 
Wachs (1989); Simon (1991) and Flyvbjerg et al (2002). 

Keywords:  

Accuracy of Estimates, Conceptual Estimates, Cost Overruns, Development Phases, Highway 
Projects  

1. Introduction 

The development of accurate and reliable cost estimates in highway construction work has been 
a major focus for clients and contractors (Baccarani, 2004; Tan and Wakmasha, 2010; Asmar 
et al., 2011). The cost performance of construction projects is emphasized by Baccarani (2004) 
as a key success criterion for project sponsors against the background that construction projects 
are notorious for running over budget. A practical index used for evaluating the level of 
accuracy of estimates is cost overrun (Bordat et al., 2004; Cantarelli et al., 2010). Cost overrun 
is the excess amount of money expended at the conclusion of a project in excess of the initial 
projected cost figure. Tan and Makwasha (2010) stated that in the cost estimation of road 
infrastructure projects there are three possible scenarios where ‘ex ante’ (budgeted) cost figures 
either match or do not match with ‘ex post’ (actual) cost figures as shown in Table 1 
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 Table 1: Cost estimation scenarios 

Ex ante = Ex post  Ideal  

Ex ante < Ex post  Under-estimation of funds leading to 
fund shortage  

Ex ante > Ex post  Over-estimation of funds leading to 
fund surplus  

(Source: Tan and Makwasha, 2010)  

 

Inaccurate estimates have being established in the literature to be a major source of cost 
overruns for highway projects which can lead to delays and even total project abandonment 
(Steven and Oberlender, 2003; Donell, 2005; Asmar et al., 2011). Other authors have 
convergently stated that bridging the gap between Ex ante and Ex post estimates is a major 
challenge for most highway agencies (Ogunlana, 1989; Phaobunjong, 2002; Mahamid, 2011).  

Evans and Peck (2008) graphically illustrated 3 project scenarios of project performance: 

�  An ideal project; 

�  An acceptable project;  

�  An unacceptable project.  

The ideal project was defined as one in which the final cost coincides with the conceptual cost 
without reliance on contingency allowance. The acceptable project was defined as a project 
whose final outturn cost does not exceed the sum of the initial projected cost and contingency 
allowance. 

�

Figure. 1. Assessment of project performance based on cost overrun scenarios 
(Source: Evans and Peck, 2008) 

An unacceptable project was defined as to be a project whose final cost far exceeds the initial 
cost plus the contingency allowance as shown in figure 1. They noted regrettably that this last 
project scenario was however the common trend in highway projects.  
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2. Literature Review 
 Accuracy of Estimates in Highway Projects: Scale of the Problem 

Empirical studies show that time and costs are often exceeded (Flyvberg et al., 2002; Bordat et 
al., 2004; Baccarini, 2004). The widely referenced research by Flyvberg et al (2002) revealed 
a non improvement in the practice of cost estimation globally over the last century, with cost 
overruns remaining consistently on the high side for major transportation infrastructure 
projects. The authors revealed based on analysis of 258 projects infrastructure project costs 
sampled worldwide worth $90 billion, that 90% of projects were underestimated. Actual costs 
were on average 20% higher for road projects.  

Several notable projects have been shown in the literature to have experienced cost overruns of 
huge proportions. Creedy (2006) reported that in the United States, a central artery tunnel 
located in Boston and popularly referred to as the ‘Big Dig’ was publicized to have incurred a 
monumental cost overrun of over 600% and attracted critical media exposure. The initial 
estimated figure of 2.6 billion US dollars in 1982 was shown to have escalated to above 14 
billion dollars by 2002. Creedy (2006) also reported that in Australia, based on the Queensland 
Government’s Road Implementation Program, most projects estimated at more than one million 
dollars had significantly exceeded their decision-to-build estimates. 

The UK Transport and Road Research Laboratory (TRRL, 1999) in investigating the 
phenomena of cost overruns revealed an equally large range of cost overruns above 50% for 
six out of 21 projects carried out in developing countries. Two of these projects were in an 
upper range from 100 to 500%. Three and four projects respectively experienced overruns in a 
lower range of 20 to 50% and 10 to 20%. Also, the African Infrastructural Country Diagnostic 
(AICD, 2008) study of the performance of road infrastructure investment budgets focused on 
24 countries in sub-Saharan Africa. The AICD findings corroborate those carried out by 
Flyvberg et al (2002) and also revealed that on the average, cost overruns were substantially 
higher in developing countries than in other developed countries with ranges of up to 700% 
evidenced in some of the analyzed contracts.  

The ideal scenario of equality in ex-ante and ex-post (Tan and Makwasha, 2010) is what every 
project should strive to achieve. However this is rarely the case as most times project costs 
tends to overshoot initial budgets leading to delays and other issues. For Transportation 
Agencies, Alavi and Tavares (2009) posited that cost overruns can lead to adverse 
consequences, including: 

�  Disruption of plans, postponement, or cancellation scheduled projects to satisfy 
budgetary constraints; 

�  Reduction in project scope, resulting in projects that do not fully provide the service 
initially intended; 

�  Extension in construction duration until additional funds become available; 

They thus concluded that an eventual misallocation of design resources creates false 
expectations with the public and other stakeholders. This is because any upward increment in 
budgeted figure set aside for a project means a corresponding deduction from funds voted for 
other projects. They reported that in 2002 the Virginia Department of Transportation (VDOT) 
had to postpone or cancel 166 projects due to lack of funding occasioned by cost overruns. 

The occurrence of cost underestimation has been shown in the literature to be a pervasive trend 
in highway agencies. Inaccuracy of estimates expressed as cost overruns for infrastructure 



43 

projects has therefore become a common global problem for Transportation Agencies with 
Federal, State, Regional, and local transportation agencies grappling with the discrepancy 
between budgeted costs and actual costs of projects they sponsor (Turouchy et al., 2001; 
Flyvberg et al., 2002; Tan and Wakmasha, 2010).  

 Cost Estimation in the Project Phases 

Cost estimates are projected throughout the various phases of a project development. These 
development phases have been outlined in the literature to portray how projects advance from 
inception to completion and how various cost estimation inputs vary (Phaobunjong, 2002; 
Chou, 2005; Tan and Wakmasha, 2010; Asmar et al 2011). It has however being noted by the 
researcher that in the literature various terminologies abound for labeling the development 
phases of projects, often leading to ambiguity as to which phase of development is being 
referred to as the initial phase. The following section summarizes the nomenclature of these 
phases as described by various authors. 

Phaobunjong (2002) categorized the project development phases into: The Conceptual Phase; 
Design/Engineering Phase; Execution Phase. Figure 2 below is a flowchart representation of 
the estimation basis used for cost planning and control activity as depicted by Phaobunjong 
(2002). 

�

Figure. 2. Cost estimates in project planning (Source: Phaobunjong, 2002) 

He discussed the estimation of complimentary estimates for each phase as the key element of 
cost control and management required in project development and noted that the principal 
costing activity in the conceptual phase constitutes the basis of planning and control of later 
estimates at the design and engineering phases. At this later point more elements become 
defined and the increased availability of project information leads to a revision of cost estimates 
which becomes the basis of procurement and construction.  

Sabol (2008) used a similar 3 phase development configuration to graphically convey the 
degree of project detailing typical in projects as shown in figure 3. Though this was carried in 
respect of building projects and estimate types typically associated with different phases, an 
analogy can be drawn for highway projects.  



44 

�

Figure. 3. Project Cost Estimating Process after Sabol, (2008) 

Preliminary estimates as explained by Sabol (2008) are made from high level generic data 
pertaining to projects and are of particular importance during project finance sourcing. More 
detailed estimates made at the point of more comprehensive design details of project features, 
referred to as fair-cost estimates are of higher accuracy and are typically used at the contractual 
phase of projects for bid evaluations. At this point, essential features of a proposed project are 
identifiable. Definitive estimates are made when all engineering project details as to plans and 
specifications are complete.  

Project information and development phases, specific for highway projects, are also discussed 
in the literature (Chou, 2005; Tan and Wakmasha, 2010; Asmar et al., 2011). The identified 
phases as revealed in the literature are noted by the researcher as structured in recognition of 
the technical bureaucratic details and procedures requisite for obtaining funding approval often 
needed in public infrastructure projects.  

Asmar et al (2011) outlined the following five stages in project development in the context of 
level of completeness of design details and the corresponding estimate type required at each 
phase of highway project development: Planning and scoping; Environmental process; 
Preliminary design; Final design; Advertise and bid. These phases as represented in figure 4, 
were outlined in relation to the typical project lifecycle for the Wisconsin Department of 
Transportation (WisDOT), to reflect the types of cost estimates produced and their typical ratios 
of design completion.The point at which approximately 30% of designs are complete is set to 
provide basic information to the agency on which to base approval and funding decisions; as 
well as to establish a project baseline cost required for budgeting in the proposed development. 
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Figure. 4. Project development phases according to level of design completeness 
(Source: Asmar et al., 2011) 

Chou (2005) equally analyzed timeframes and the context of estimating for highway projects 
using a simplified illustration, as shown in figure 5, of the major stages of development of 
projects. He categorised the stages of project development in the context of the Texas 
Department of Transport (TxDOT). 

 

Figure. 5. Texas department of transport project development phases (Source: Chou 2005) 

The first stage of project development for the TxDOT is the investment stage. This is the crucial 
initial point where a project is introduced into the departments long range plans, which are 
prepared to span a period of twenty years. The estimate at this point is prepared to analyse the 
feasibility of a proposed scheme, with high feasibility projects given higher priority. The 
projects then proceeds to the next phase where alternative layouts are compared for their 
environmental impacts. Subsequent to this, schematic estimates are then prepared which 
determine the funding requirement of projects. This is the point at which a scheme can be 
definitively described as a project with responsibility passing from planners to designers at the 
Plan, Specifications and Estimate (PS & E) stage.  

Evans and Peck (2008) in a report evaluating estimating practices of Highway agencies in 
Australia labelled project phases as shown in figure 6 according to the Australian Federal 
Infrastructure’s Notes on Administration: Project Identification; Project Scoping; Project 
Development; Project Delivery. This was done in the bid to create commonality in the phases 
of development used by all Australian highway agencies. At the Project Identification phase 
specific project cost data is unavailable and as such benchmark rates are used for the purpose 
of carrying out cost/benefit studies comparing project alternatives and not necessarily for 
budgeting purposes. An estimate which serves as a business case for the chosen alternative is 
subsequently produced at the Project Scoping phase.  
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Figure. 6. Project phases in the Australian context (Source: Evans and Peck, 2008) 

The Project Development phase entails detailed planning, including; environmental approval; 
land, acquisition; community consultation; and design preparation processes. The Project 
Delivery phase covers construction and commissioning, requiring periodic estimates in 
reporting progress and ensuring cash flow until project completion.  

 Accuracy of Estimates in the Development Phases 

Despite the different nomenclature used to identify phases of highway development as depicted 
in the literature, the starting point or basis of estimation for any project is the one projected 
early at the initial planning/budgeting stage during which a business case is identified and 
investment decisions have to be made. These very early estimates labeled as conceptual 
estimates in this paper, however exhibit the greatest amount of uncertainty (Schexnayder et al 
2003; Oberlender, 1998). Figure 7 shows the distribution pattern of estimated costs around the 
final costs as projected by Schexnayder et al (2003). 

 

Figure. 7. Typical bounds of estimate accuracy in project development  
after Schexnayder et al., (2003). 

The plus or minus 40 percent confidence range typically associated with these estimates as 
illustrated by Schexnayder et al, (2003) in figure 7, reflects the lack of definite project 
information. Turochy et al, (2001) opined that each successive phase of the project life cycle is 
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more influential as the focus narrows on the amount each project will cost with a corresponding 
reduction in contingency allowance. Schexnayder et al., (2003) thus stated that subsequent 
estimates are made throughout project design as continuing checks on initial cost expectations. 
It was further opined that the later estimates that are added are necessarily assumed to be 
increasingly accurate cost predictors. The confidence intervals thus diminish to the final 
definitive estimate which is expected to be within an accuracy range of + or – 5% of actual 
project costs symmetrically distributed around the actual costs.  

Oberlender (1998) equally described that the accuracy range for a typical project usually shows 
a trumpet shape which is narrower as the project evolves, depicting the typical assumption that 
estimates tend on average to equal actual project cost with the level of uncertainty declining 
monotonically over the duration of project development.  

�

 

Figure 8: Accuracy Range in Distinct Project Phases (Source: Oberlender, 1998) 

Several standards of best practice are also evident in the literature which define the level of 
accuracy achievable for estimates, based on the level of detail available at the various stages of 
project development: The Department of Energy (DOE) Guide (2011); The GAO Cost 
Estimating and Assessment Guide, (2009); The Association for the Advancement of Cost 
Engineering (AACE, 1997). These standards serve to provide uniform guidance and best 
practices prescribing methods and procedures of estimating that can be used for varying levels 
of scope definition and detail.  

Typically, the Association for the Advancement of Cost Engineering (AACE, 1997) developed 
a cost classification system, shown in table 2, based on the purpose and level of project 
definition in the preparation of cost estimates. 
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Table 2: AACE Generic Cost Estimating Classification Matrix. 
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 (Source: AACE Recommended Practice No. 17R-97, 1997) 

From the guide typical conceptual estimates useful for budget authorization fall between class 
4 and 3 on the scale of 1 to 5 with class 1 bid/tender estimates being the most accurate. The 
expected range of accuracy for such class 4 and 3 estimates is within a lower limit of -20% and 
an upper limit of +50% at a 10 to 40% level of project definition as shown in figure 9. 

�

Figure 9: Degree of Variability in Accuracy of AACE Estimate Classes as  
Portrayed by the Department of Energy (DOE, 2010) 

Class 2 and1 estimates on the other hand, often generated after detailed designs (70 to 100% 
project definition) used in bids/tenders, have a higher level of accuracy implied by the lower 
level of variability (+/- 3 to 15%) of estimates from the final cost. 
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 Accuracy of Cost Estimates: Critical Cost Overrun Phase for Highway Projects  

Cost overrun is measured as actual out-turn costs minus estimated costs as a percentage of 
estimated costs (Creedy, 2006). Actual costs are defined as real, accounted construction costs 
determined as being expended from the point of contract award to the time of project 
completion (Flyberg et al., 2002). “Estimated costs are defined as budgeted or forecasted 
construction costs determined at the time of the decision to build” (Cantarelli et al., 2010). The 
authors equally affirmed that the estimate designated by highway authority based upon which 
the decision whether or not to implement the project becomes increasingly changed to the 
estimate based on which a formal contract is awarded and up to point of project completion. 

The literature shows a strong and still on-going debate on the basis to be used for estimating 
the level of cost overruns. Principally, project promoters are adverse to the adoption of the 
initial phase of highway project development which represents the time-of-decision-to-build as 
a benchmark on the premise that it constitutes an unfair basis for such assessment (Simon, 
1991). Odeck (2004) was of a similar view and supported this stance stating that the estimate 
generated at the detailed design and specification should be the basis on which planning 
approval and funding for projects ought to be sought. This argument was raised in concordance 
with of the practice of parliament in the Norwegian context. The author recognized the highly 
challenging situation often resulting from project cost underestimation at the planning stages 
and outline proposal phases presented to the decision makers. He asserted that decision makers 
in evaluating the viability of projects are misled and will therefore base funding approval on 
this deceptive basis. His argument was thus that at the detailed design, the actual viability of a 
project will be known, and noted early enough by the decision makers who can then resolve to 
choose one of the following three alternatives:  

�  Not to implement the project at all; 

�  To implement the project in another form; 

�  To implement other project or projects. 

He thus concluded that the detailed design stage should in effect be considered as the critical 
estimate phase to be logically used for assessing the level of cost overruns. 

Several other authors have however argued otherwise, stating that the initial conceptual 
estimate is the most crucial estimate which should serve as a bench mark for assessing the level 
of cost overrun (Chou, 2005; Anderson et al., 2006; Creedy, 2006; Cantarelli et al., 2010, Tan 
and Wakmasha, 2010). Asmar et al (2011) states that an estimate at this stage is ideally needed 
to provide information to highway agencies on which to base approval and funding decisions 
as well as to establish a project baseline cost and budget. It was also noted by Sabol (2008) that 
the conceptual estimate represents the first point of effort made at assessing the potential cost 
of a project necessary to align decision�making. 

Along similar lines of argument, key authors, Flyvbjerg et al (2002) in furtherance of the 
assertions of Wachs (1989) almost three decades ago, provided a strong justification in defense 
of this stance stating that: 

“When the focus is on decision making, and hence on the accuracy of the information 
available to decision makers, then it is exactly the cost estimate at the time of making 
the decision to build that is of primary interest. Estimates made after the decision to 
build are by definition irrelevant to this decision” (p 4).  

The argument of these authors was rationalized on the following grounds: 
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�  The impossibility of assessing how informed the basis for decisions are and the 
uncertainty associated with budgets. 

�  The deliberate concealment of project details and facts likely to reflect the true financial 
implications of a proposed project termed as ‘Salami tactics’.  

�  The need to have a uniform platform for consistent comparisons of projects. 

The authors noted that this preliminary phase was also used for computing cost overruns as the 
international standard. In line with these assertions, Evans and Peck (2008) further went on to 
state that: 

“The cost estimate produced at the preliminary phase is the first cost estimate in the life 
of a project that should be able to be relied upon for program purposes and taken 
forward through future phases” (p.18).  

This was stated against the background that for government funded projects budgetary 
allocation has to be voted out for a project after the identification of the proposed scheme from 
annual development budget. Other authors also reiterated that: 

 “Initial cost estimates are more useful in determining funding levels needed for long- 
range capital programs. This quantification of cost is the initial figure that allows the 
project to proceed to the next phases for final design and construction” (Schexnayder 
et al., 2003. p.8). 

Turochy et al (2001) thus stated that it is often thought of as the first estimate used for budgeting 
purposes and allocation of funds by highway agencies. Chou (2008) emphasized that the 
conceptual phase of cost estimation should be conceived as the most significant starting process 
to influence the fate of a new transportation project.  

 Implications of Inaccurate Conceptual Estimates for Highway Project Delivery 

Very high conceptual estimates above the likely costs would mean insufficient funds for 
sponsoring other development schemes (Donnell, 2005; Tan and Wakmasha, 2010). This 
scenario where budgeted figures are greater than the actual project costs would imply an under-
expenditure resulting in fund carry-overs between financial years and consequently funds not 
being efficiently utilized by the agencies. (Belli et al, 2001). The Freiman curve in figure 10 
below describes the scenario of over-estimation as self-fulfilling prophecies. 

 

Figure 10. Freiman Curve Showing Estimating Scenarios (Source: Phaobunjong, 2002) 
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Conversely, very low estimates would imply that adequate funding is not voted out for a scheme 
and the progress of works would be stalled due this shortfall. Jameson (2007) was of the opinion 
that the bureaucratic challenge associated with gaining further approval of funds which is a 
consequence of the ‘functional nature of public service institutions’ will therefore slow down 
pace of project completion. CusWorth (1993) outlined the various phases that budgetary 
shortfalls emanating from inaccurate conceptual estimates have to go through before it can be 
accommodated in future budgets in figure 11. 

 

Figure. 11. Budgetary Implementation Phases (Source: CusWorth, 1993) 

As such the bureaucracy associated with gaining further budgetary approval requisite to 
accommodate such cost overruns, can lead to lengthy delays. One of the earlier authors in the 
literature, Hall (1980) in congruence with the Freiman curve asserted that:  

“Most of the planning disasters experienced in highway projects seem to be rooted with 
under-estimates at the preliminary phase” (p. 34.)  

The general consensus in the literature is that in practice, it is essential that estimates be 
reasonably high to have adequate funds to cover for any project cost but not to the detriment of 
other schemes (CusWorth, 1993; Evans and Peck, 2008; Tan and Wakmasha, 2010; Asmar et 
al, 2011). The collective views of theses authors emphasize striking the right balance between 
these two extremities for achieving accuracy in initial estimates for planning purposes.  

3. Summary of Findings and Conclusion 

The study has discussed the theoretical basis of accuracy in estimating. Accuracy of cost 
estimates has being shown to be defined relative to the phase of project development at which 
the estimate is being projected. The literature review however shows that there is no uniform 
nomenclature in the literature for labeling the phases of development and therefore different 
terminologies are evident. The level of accuracy increases correspondingly as projects mature 
through the developmental phases with the estimates produced at the earlier phase the most 
variable. Highway agencies thus place emphasis on this phase due to the ‘Chain reaction’ effect 
that this phase has been shown to have on the successful completion of highway projects. The 
spill-over consequence of this effect has thus being shown in the literature to manifest as ‘cost 
overruns’ in varying degrees of magnitude and impact for highway projects.  

Most of the studies in scholarly literature as summarized in table 2, adopt this initial estimate 
as the basis of cost overrun evaluation, convergently emphasizing the need for accuracy and 
supporting their stance with very sound and logical arguments.  

Recording of Expenditure  

Measurement of Variation from Plan  
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Table 3: Perspectives on critical cost overrun eestimate phase 

Authors Adopted Stance 
 Conceptual Phase Design Phase 
Hall (1980) #  
Simon (1991)   # 
Turochy et al (2001) #  
Flyvbjerg et al (2002)  #  
Phaobunjong (2002) #  
Schexnayder et al (2003) #  
Odeck (2004)  # 
Donnell (2005)  #  
Evans and Peck (2008) #  
Tan and Wakmasha (2010) #  
Asmar et al (2011) #  

 Source: Literature Survey 

Having critically analyzed the arguments raised in the literature, the authors of this paper, 
conclude that it is the ‘time of the decision to build estimate’ useful in budgeting for proposed 
schemes that should determine the degree to which the final project cost has ‘run-over budget’ 
and not the latter phase estimates. However, the researchers note that the stage at which this 
estimate is made is dependent on the configuration of the development phases which are 
specific to highway agencies. Therefore in line with the objective of the study, this phase has 
being logically identified as the critical benchmark in estimating, requisite for assessing the 
level of cost overrun for highway projects.. The study tags it as the ‘conceptual phase’ for 
uniformity and specifically refers to the point of planning when the initial feasibility study has 
being concluded, and an estimate is needed based on a schematic outline design of the concepts 
of the project for budgetary authorization. The proper planning of highway development 
programs, as repeatedly emphasized in the literature, necessitates the accurate estimation of 
funds at the initial phase for projects to circumvent the occurrence of cost overruns. 
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Abstract:  

Purpose: To explore the essence of game changing on applying joint venture approach for 
healthcare system improvement in developing countries Design/methodology/approach: 
Review of literatures and investigating various relevant concepts assist in exploring the factors 
affecting the successful implementation of Joint venture (JV) as outsourcing relationship for 
healthcare services in low an mid-income courtesies (LMICs). By leverage on indicators 
appears from survey finding and result analysis that asses me to discounted factors that more 
applicable to developed countries and give more close attention to factors related developing 
countries. Findings: My research findings indicates that the LMIC healthcare system would 
benefit from affiliation with leading technology partner for healthcare reform. The results 
support the view of LMIC healthcare systems needs to incorporate the implementing of JV 
model as outsourcing relationship for services improvement and knowledge transfer in LMIC 
healthcare systems that contribute in country economic growth, development and stability. My 
explored evidence support the views toward issues related to decision making and management 
control of JV to be established in different ways in comparison with developed countries. 
Conclusion: The findings presented in my research, help support views on expending the use 
of JVs as approach for improvement LMIC healthcare system. My research results provide 
support for need of the partner involvement in the joint venture as compared with your initial 
expectations at the time the business venture was formed. Also I shown evidence of 
international partner knowledge of the market and business practice will helps overcome culture 
difference and create added value to business and contribute in country growth and stability. 

Keywords:  

Joint venture, outsourcing, healthcare, low and mid-income countries, developing countries. 

1. Introduction 

World Bank defined the low and mid-income countries (LMIC) with gross national income of 
$996- $3,945 that based on the common used classification of countries by income per capita 
(World Bank classification, 2011). The increased burden of disease in LMIC cannot be 
overlooked, especially in the Republic of Yemen which has been selected in this research case 
study where mortality and morbidity rates are currently high and likely to increase. In terms of 
burden of disease, measured in disability-adjusted life-years (DALYs), chronic diseases were 
responsible for an estimated 49% of the total worldwide burden of disease in 2005 and 46% of 
the disease burden in low-income and middle-income countries (Abegunde et al., 2007). In 
addition to that, number of changes are taking place in the epidemiological profiles of 
populations and the financing and organization of health systems that have increased the need 
to set health reform priorities. A variety of health reform efforts with varying approaches are 
under way in this cluster of countries as well (World Bank, 2010). Taken into consideration, 
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the complexity of health financing arrangements in middle-income countries poorly supported 
and totally out of balance by geographic region and cultural context. This implies that the health 
systems in LMICs need much more efforts to address innovative approaches including joint 
venture (JV) model that could lead service improvement as outsourcing relationship. 

Healthcare is a critical component of a country’s economy both from the national and local 
perspectives. Economic shifts in a country can result in changes in demand for healthcare and 
in the delivery of healthcare. Over the long term, as populations grow there will be a growing 
demand for healthcare. This will call for better integration and efficiency of services, and 
improved legislative reforms affecting the financing and regulation of healthcare and its effects 
on economic cycles.  

The main aim of this research to understand the essence of game changing on process leading 
to healthcare system improvement in developing countries, by provide a window of exploration 
for future research in the field. Furthermore, the important aspect of this research is that it 
employs a range of data collection methods and examines a number of different variables as 
determining factors effecting the implementation of joint venture (JV) model as outsourcing 
relationship for improvement of healthcare in LMIC.  

This research cover’s evaluation the impact of JV with experience foreign partner for the 
improvement of LMIC healthcare system. The study intend to expand understanding of means 
on how JV for LMIC healthcare system provide added value, reduce risk of environmental 
uncertainty and enhance local partner knowledge and experience. Also, will explor why the 
technology transfer in developing countries was found to much worse than expected.  

The key elements that believe constitute a successful JV will be identified and why JV 
management capability plays an important role in the JV success will be further explained. In 
addition, a closer look to the inter-partner conflicts indicators by measure both the frequency 
and intensity of inter-parent conflicts, as and when they occurred. Finally, the conclusion will 
help widen the understanding of the determinants of JV performance by assessing JV approach, 
how the priority in developing countries has been shifted more toward addressing the need for 
improvement in quality and efficiency of health services. Also, will show how the decision 
making and management control of JV tend to be established in different ways in comparison 
with developed countries. Moreover, will demonstrate the international partner knowledge of 
the market and business practice will we overcome culture difference and create added value 
to business and contribute in country growth and stability. 

2. Literature Review 

Previous research has shown that JVs are created for different reasons in developed and 
developing countries ( Banerjee, 2010)., Killing (2012) found that the major reasons for 
creating the ventures were, in a rank-order of importance: need for other partner's skills, needs 
for the other partner's attributes or assets, and government suasion or legislation. Keep in mind 
that the financial measures are not only used independently but also used to validate subjective 
performance measures. For example, Choi and Beamish (2004) confirmed the appropriateness 
of assessment of satisfaction with JV performance by showing its high correlation with return 
on assets and return on sales. 

The cost saving factor has been one of main drivers behind to initiate any join venture which 
primarily based on the principal theoretical approach for explanation JV formation and 
development is based on transaction cost economics (Chou, 2011). Chou believes, TCE 
provides a solid foundation for firms to follow. Although, proponents of TCE argue that 
alliances occur because the sum of production and transaction costs associated with joint 
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ownership is lower than that for sole ownership or market transactions (e.g., Kogut 1988a; 
Tsang, 2002; Robson et al., 2013).  

Without the development of new skills, the organization’s ability to accomplish its work 
processes through the knowledge, skills, abilities, and competencies of its people is highly 
inevitable. Capability may include the ability to build and sustain relationships with your all 
stakeholders; innovate and transition to new technologies that is highly needed in any healthcare 
JV which will develop better healthcare services and work processes and meet changing health 
care, market, and regulatory demands. With this in mind, paying a close attention to constant 
upgrading and enhancement of individual and team-level skills and abilities, and enhancement 
of organization-wide expertise is found in most research plays a tangible factor in the success 
of any JV in all industries including the health sector. With a consideration that knowledge 
acquisition skills must be developed, and this requires time and the active involvement of 
managers (Tsang, 2002). However, all these factors found to be of upmost importance in LMIC 
healthcare and needs arising more with continuous advancement in healthcare standards. 

In understanding that the knowledge transfer aspect is highly related to the goals of knowledge 
acquisition, technology transfer or exchanges. However, companies enter into JVs for a variety 
of reasons in addition to acquisition of technology and expertise. In broader prospective, to the 
need for better understanding of outsourcing in relation to Knowledge transfer namely, 
knowledge ambiguity as a mediator of tacitness, experience, complexity and cultural and 
organizational distance or closeness (Kakabadse, 2000). Not only that, knowledge transfer 
involves conveying and diffusing knowledge throughout an organization to leverage the ways 
it can be used to solve problems and strengthen performance (Phusavat, 2007). This implies, 
not only the need for the organization to decide on how knowledge be transfer during 
outsourcing process, but also to set an clear criteria how it will be best achieve life cycle of 
such relationship. 

The successful JV performance requires to make sure all parties involved not only understands 
the basics of the agreement, but also understands the fine details, including goals, financial 
contributions, human resources and expected length of the deal most ignored aspects of any JV. 
the development of a JV relationship, and the JV agreement as the instrument that, together 
with the applicable laws of the host country, sets out the rules that govern the relationship 
between the partners and the formation, incorporation and management of the JV company as 
a separate legal entity ( Lima, 2009). Specifically, the relationship oriented exchange 
behaviours as indicated by (Robson et al., 2013) might even result in lucrative ends outside the 
original JV agreement. 

One of the key elements believes constitute a successful JV is in having �exible structure. In 
joint venture, partners provided with great deal of �exibility in structuring their arrangements 
and determining their contractual rights and obligations. In addition to trust, knowledge 
acquisition skills must be developed, and this requires time and the active involvement of 
managers to be in top of their list in addition to manage their day-to-day operational activities 
(Tsang, 2002). Meanwhile, trust found to be highly reflected in the JV performance, as the firm 
trustworthiness is found to improve performance by reducing transaction costs resulting from 
the need for contracts, which are costly to write and enforce (Dyer & Chu, 2003). Some studies 
report that the consequence of trust in JV relationship effectiveness (Moore, 1998), while others 
report that trust influences a partner’s intention to stay in a relationship (Ruyter, 2001).  

The literature of international business shows that control is one of the biggest challenges that 
parent firms face when entering JVs (e.g., Geringer & Hebert, 1991; Busi et al., 2010; Lou et 
al., 2010), and plays an important role in JV successes, or failures (e.g., Groot & Merchant, 
2000). Already more than 15 years ago, Geringer and Hebert (1989) proposed that future 
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research should broaden the critical considerations and implications of control in terms of 
mechanisms, control extent, and control focus. More recently Barden et al., 2005) have added 
to the debate and suggested that further research is needed to investigate the “fit” between 
parent firms’ strategies and their control systems. 

Recently there has been increased interest in research on control across organization boundaries 
as an alternative for outsourcing option. Outsourcing found to increase the monitoring and 
control costs (Sarkis et al., 2011). As consequence, interest been developed for closer 
relationships between organizations for example, joint venture, long-term outsourcing 
relationships, licensing agreements and franchising arrangements (Håkansson & Lind, 2004). 
However, some scholars believes that much of the control problem in culturally heterogeneous 
JVs could possibly be resolved when the parent company understands the role culture plays in 
commitment inducement mechanisms (e.g., Le et al., 2009; Ahiaga-Dagbui et al., 2011; Miles 
et al., 2014). Known that, the partners sometimes abuses the JV due to conflicting interest that 
leads to dispute between the partners. With such projections, this found to be one of the reasons 
leading the control mechanism to failure due to confusion and mistrust (Minh, 2013). For that, 
it would be worth researching if control of JV functioning in the developing countries differs 
from that of those located in developed market, and how this reflected in particular in critical 
services such as healthcare system. 

3. Research Methodology 

This study provides a methodical, analytical, and focused review of those empirical studies 
examining how the development of outsourcing plans based on JVs model contribute in the 
improvement of LMICs healthcare system. In addition, the study employed a qualitative 
approach to conducting the empirical part of the study because it is helpful when trying to 
develop knowledge by using questions approach. This study questioners around issues related 
to partner’s level of influence, the JV journey during negotiation and operational stages, and 
measures to assist conflicts arisen between partners. At the same time, broad data collected 
about JV experience in both developed and developing countries with narrative review of 
particular experience in healthcare industry in journals, white papers, industry websites, and 
other sources. In addition, the discussion of finding with various industry experts. This enabled 
us to triangulate our finding to construct reliable interpretations (Yin et al., 2007).  

Research strategy as described by Collis and Hussey (2009) is a plan of how to structure the 
research in order to satisfy the research aim and objectives. There are a number of research 
strategies in social science research such as: experiments, surveys, historical analysis of 
archival information, and case studies (Yin, 2009). However, the choice of strategy is critical 
as each strategy depends on the purpose of the study, the type, and accessibility of the 
information required (Velde et al., 2004). Meanwhile, Yin’s (2009) findings indicate that the 
case study is the most appropriate strategy when the researcher has little control over the events 
and when the focus is on contemporary events. However, as in all approaches, the case study 
has advantages and disadvantages. Based on that, the case study approach has been selected to 
gain the depth of understanding of the information necessary to identify the implementation of 
the JV model as one of the outsourcing options that lead to process improvements in the 
healthcare system in low and mid-income countries. 

The decision of data collection method is based on data triangulation approach that involves 
using different sources of information in order to increase the validity of a study, these sources 
are includes healthcare providers, policy makers, vendors, consultants and other stakeholders 
from both LMIC which determined by factors such as sample selections, availability to data 
sources that its usually lead by research questions that motivated by the research aim and 
objectives. Meanwhile, the case study can involve a single case study or multiple case studies 
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(Yin, 2009). This research adopted a single case study design since this approach can be used 
when the case is considered as unique. In this instance, Hamad Medical City (HMC) has been 
constructed as the prototype for the use JV model because of the outsourcing relationship that 
lead to process improvements in the healthcare system in the LMIC that can be replicated in 
other developing countries. 

The survey questioners involved 292 participants 188 responded from LMIC healthcare 
providers, vendors and consultants. They were selected based on the three criteria’s; First, deep 
knowledge of healthcare challenges and barriers. Second, understanding the needs of LMIC 
healthcare systems. And third, experience or interest in seeking JV model as of outsourcing 
options as a means of healthcare improvement. The questionnaire selected in this research to 
obtain data about attitudes and perceptions towards JV models as an outsourcing relationship 
in the improvement of healthcare. Since the research was exploratory, the questionnaire was 
issued to include a broad range of organizations, stakeholders, consultants, and vendors in the 
sample to improve the possible generalization of the findings and reduce the likelihood of 
company-specific performance effects. Those involved consisted of heads of departments and 
the managers of the various organizations. 

 The survey approach covers LMIC healthcare providers, vendors and consultants selected 
based on deep knowledge of healthcare challenges and barriers, understanding the needs of 
LMIC healthcare systems. And experience or interest in seeking JV as of outsourcing options 
as a means of healthcare improvement. This research uses a qualitative approach (Creswell, 
2003) to explore issues related to outsourcing in a hospital environment. According to Leedy 
and Ormrod (2001), one purpose qualitative research can serve is to “enable a researcher to 
gain insights about the nature of a particular phenomenon”.  

Taylor and Bogdan (1984) explained that all researchers develop their own ways of analysing 
qualitative data. The qualitative data might be integrated at several stages in the research 
process: at the data collection, the data analysis, the interpretation phase, or a combination of 
phases (Creswell 2003). For that, scale items were adapted and adopted to capture the 
manager’s perceptions and behaviours to operationalize the variables. Respondents were asked 
to rate their perceptions on five-point Likert scale (1 “strongly disagree” and 5“strongly 
agree’’). 

4. Result Review and Analysis 

The questioners set up to evaluate the impact of quality in affiliation with experience foreign 
international partner will provide added value and reduce risk of environmental uncertainty. In 
addition to that, further questioners were carefully crafted to assist in evaluation of parent firms 
experience in the use of JV in order to develop clear understanding of the extent of both partners 
venturing experience. 

�  
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Table 1: key elements constitute successful JV 

Key elements Priority 

Trust between partners  1 
JV formal structure 2 
Partner’s strategic compatibility 3 
Partner’s strategic compatibility 4 
Communication between partners 4 
Interaction between colleagues 5 

 

In discussion of the most important determinations JV an question was raised to discuss in 
priority bases the extent the key elements that believe constitute a successful JV as shown in 
table 1, where most of respondents has been given more emphases to the importance toward 
trust between partners, JV formal structure and partner’s strategic compatibility in comparison 
to less importance given by some respondents towered Interaction between colleagues, 
Composition of governing bodies and Communication between partners.  

In review the trust between partners, the majority of respondents of 62 percent has been 
considering high degree of trust between partners is essential as a foundation for a robust and 
mutually constructive relationship. As the trust exists when one party has confidence in the 
reliability and integrity of their exchange partner (Morgan & Hunt, 1994). Which made it 
emerged as a central theme in international collaboration and symbolizes the strength of 
partners’ ties (Li, 2007). Not only that, but also stabilizes the relationships between 
organizations, reduces the need for complex contractual agreements, permits open exchange of 
information and reduces transaction costs (Minh, 2013). From another angel the lack of trust 
can be seen in respondent’s responses throughout the survey as the cause of unexpected issues 
and problems.  

In looking into the effect of formal structure as selected to be the second priority that drives 
successful JV. Participants considered also the formal structure to be a means to set partner’s 
rights and responsibilities. This because, it help define and follow JV goals, and provides a 
framework for building trust and problem solution. In the study, the respondent given majority 
of 52 percent for the importance of establishment of right JV formal structure as the angle of 
viewing through which individuals see the organization operation and commitment for success. 
This is been highly supported by Sampson (2003) whom considered that establishment of 
organization formal structure is the bases to deal with cooperation coordination problems the 
alliance structure. However, this does not prevent the needs for clearly define the vision, 
mission, values, strategy and structure of the JV need to support, encourage, and reward 
learning and the sharing of knowledge (Slocum & Lei, 1993). 

Table 2: Key drivers behind JV success 

LEAST IMPORTANT MOST IMPORTANT 

·  Reducing risks �  Developing new skills 

·  Reducing costs �  Meeting healthcare requirements 

 

In exploring the key drivers behind JV success for the improvement of LMIC health care 
system, table 2 indicated that the 72 percent respondent considered the developing new skills 
and meeting healthcare requirements has been playing a clear motive of priority setting 
activities that identifies its strength, weakness, gaps and opportunities in healthcare system 
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which includes on top of that the capacity building which found by (OECD, 2009) it can help 
to strengthen the government’s ability to perform its role in a fragile state and improve the state-
citizen relationship by demonstrating government competence. However, from another stand 
the results has shown that cost reduction associated risk has been considered as a least important 
in developing countries which due to the fact that health services in these countries lacking the 
basic infrastructure. 

Table 3: JV comparison with initial expectation 

Activities 

Scale % 

Much worse 
than expected As expected Better than 

expected 

Cost control  23 62 15 
Business climate  19 65 15 
Management capability  19 46 35 
Technology transfer 31 46 23 
Need for parent involvement  15 73 12 
Customer service  19 50 31 
Inter-partner trust  15 54 31 
Inter-partner co-operation  16 68 16 
Achievement of strategic aims  23 54 23 

 

In assessing the activities of the joint venture for the improvement of quality of LMIC 
healthcare as compared with initial expectations as shown in table 3. The assessment of various 
activities of the JV was compared by using three scales; much worse than expected, as expected 
as and better than expected. The majority of participant with 70 percent indicated their 
satisfaction as expected. Similarly, this support the finding as more than half of JVs met or 
exceeded expectations (KPMG, 2009). Meanwhile, 19 percent gave outstanding support by 
interpreted their satisfaction better than expect and around 10 percent has considered less than 
expected satisfaction with overall JV performance. Which in turn, support (Rinaudo, 2003) 
reported finding of more than half of their companies’ JVs met or exceeded at least one parent’s 
expectations.  

In the context of technology transfer, some scholars support the idea of firms are willing to 
establish partnership with foreign firms for various reasons; to increase their competitiveness, 
transfer technology, enter new foreign markets, benefit from new sources of finance and the 
government’s financial incentives, and learn new management techniques (e.g., Demirbag et 
al., 1995; Tatoglu & Glaister, 2000; Sehic, 2010). In that sense and in view of such high 
expectation from international firm, the survey results witnessed disappointment as majority of 
respondent by 31 percent believes that technology transfer was much worse than expected.  

This is, in spite of management capabilities has received the highest score of better than 
expected by 35 percent that indicates short term gains has been observed will less emphases on 
long term objectives toward critical issues like technology transfer that will impact on JV 
stability and growth. Although many studies have acknowledged the substantial effect of 
knowledge and technology transfer on performance outcomes, however others weight it of less 
importance. In his studies Yin and Bao (2006) examine the effects of degree of technology 
transfer on both local firms corporate and human resource performances in inter-firm are still 
scarce. Nevertheless, the importance of further investigate the matter further on why partners 
in some instance become more protective of their strategic valuable asset and reluctant to 
transfer higher technologies.  
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Concerning the need for partner involvement, 73 percent of participants marked as expected 
the need for partner involvement in the JV as compared with your initial expectations at the 
time the business venture was formed. This possible due to the clear understanding of both 
partners of the long-term nature of strategic partnership provides a context to utilize their deep 
involvement in developing best practices and resources for business success. Meanwhile, in 
earlier in-depth interviews revealed similar insight stressed by (Karlsen et al., 2003) into the 
importance for the local partner to enhance learning from other experience of dealing with other 
cross-cultural interactions toward ensure further successful wider involvement of inward and 
outward activities. 

Interestingly, the participants has highly regarded better than expected the JV management 
capability been core competency very well positioned as compared with your initial 
expectations at the time the business venture was formed. That ultimately reflected on 
enhancement the capability of individual within the organization for better performance results. 
This stress on the fact, if the resources contributed by two or more JV partners are more valuable 
when combined than when separate, it stands to reason that there is a potential for substantial 
capability development. This creates two potential lines of inquiry concerning knowledge and 
capability management in JVs, the first deals with how newly developed knowledge and 
capabilities may be leveraged in JVs and potentially by the parent firms. The second deals with 
how to manage a JV that becomes more adept at creating value than its parent firms (Beamish 
et al., 2009). 

In most joint ventures there is a difference because in the developing world culture distance and 
political environment always play a critical role in the JV success. So there are times when they 
have to re-visit the established agreements to ensure business is stream lined with outcomes 
needed. The static kinds of agreements are hard to renegotiate but withstand the pressure of 
change. As a result, renegotiations are a growing to be an inevitable trend in international 
business and need an open mind and flexibility from both parties. In this regards, the question 
was clearly drawn toward the issues that have required renegotiation and required changes in 
the initial terms of the contract, that indicate 15 percent of participants strongly agree with 
revisit.  

Obviously, assessing foreign or local parent firm’s level of influence on JV strategy formulation 
is highly essential for both partners to appreciate that given that goals are the result of an early 
step in the strategy formulation process. Surprisingly this contradict with respondent feedback 
on the importance on not given any influence or advice at all during the strategy formulation. 
Furthermore, other participants express their satisfaction increased in view of limited 
participation in the formulation process. This is due to the fact, limited knowledge of the LMIC 
local partner and stretch of knowledge gap with international partner. This in confirmation with 
what anticipated in basic sense, the local partners needed the foreign partners for improving 
their management skills and strengthen their local presence. 

�  
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Table 4: Factors that drives inter-partner conflicts 

FREQUENCY LESS FREQUENT MORE FREQUENT 

MORE 
INTENSIVE  

·  Partner’s attempt to make 
changes in the terms of joint 
venture contract. 

·  Partner’s attempt to control key 
decisions in the joint venture. 

·  Issues regarding hiring policies in 
the joint venture 

·  Issues regarding performance 
of the joint venture and 
criteria used to evaluate 
performance. 

LESS 
INTENSIVE 

·  Separating the operations of the 
joint venture from those of the 
parent companies. 

·  Division of benefits between the 
parent companies. 

·  Roles and functions to be 
performed by each partner in 
the joint venture. 

·  Expanding the joint venture or 
maintaining it at a certain size. 

 

In studying the literature concerning inter-partner conflicts in international JVs indicates that 
JVs in developing countries are vulnerable to a range of issues, including strategic level, tactical 
level, and operational level issues (Demirbag & Mirza, 2000; Käfling, 2009), by measure both 
the frequency and intensity of inter-parent conflicts, as and when they occurred. However, the 
relevant findings of the literature review and collected data presented earlier amalgamated, and 
transformed to a grid table 4, which indicates four main forms of factors that drives inter-partner 
conflicts in relation to the frequency and intensity scales.  

The first form more emerges from the qualitative is related those conflicts that occur less 
frequently, but as they occur, their intensity is relatively high compared with other conflict areas 
Partner’s attempt to make changes in the terms of JV contract, control key decisions in the JV 
and issues regarding hiring policies in the JV. However, the second form is related to conflicts 
which occur more often as compared with other conflict areas, and with relatively high intensity 
that includes These conflicts are more likely to be settled through board meetings in a JV or 
meetings between parent organizations that it’s more toward issues regarding performance of 
the JV and the criteria used to evaluate performance. The third form, that can be drawn from 
both qualitative analysis results is related the type of conflict that appears to occur relatively 
more often but with less intensity in defining the roles and functions to be performed by each 
partner in the JV and expanding the JV or maintaining it at a certain size. Finally, the fourth 
form, related to conflicts that occur less often and with low intensity with regards to separating 
the operations of the JV from those of the parent companies and division of benefits between 
the parent companies. 

5. Conclusion 

The main aim of the research was to widen the understanding of the determinants of JV 
performance by assessing JV model as of outsourcing relationship that lead to process 
improvements in LMIC healthcare systems. The significance of the results finding indicates 
that the first priority in developing countries has been shifted more toward addressing the need 
for improvement in quality and efficiency of health services. However, the previous research 
over the last three decades, indicates that cost-savings and freedom to focus upon core business 
are still major reasons for outsourcing (e.g., Currie & Willcocks, 1997; Deloitte, 2005; Power 
& Bonifazi, 2006; Aramark Healthcare 2011a). 

In view of limited or none experience local partners in most of developing countries, it was 
obvious that the structure of decision making and management control of JV tend to be 
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established in different ways in comparison with developed countries. In that sense, the finding 
demonstrate that the foreign partner obliged the authority to appoint the key management staff 
and develop the managerial and control processes and setting the stage for implementation of 
plans. 

In view of the common understanding that cultural differences seem to have a strong influence 
on JV operations. Similar culture is not always the most valuable resources in terms of effect 
on JV performance (Li et al., 2001) or may not affect JV performance at all (Fey & Beamish, 
2001). But the result finding support important lesson in having international partner knowledge 
of the market and business practice to create added value business and contribute in country 
growth and stability. As such, finding articulate the effective contribution of international 
partner in developing skills of local partner which in return will suppress any issues arises from 
culture difference and create a positive impact on JV performance. Also, in other part of the 
study the results validated the justification of satisfaction with deep partner knowledge of the 
market and business practice. In that situation, the finding shows no trace for partner’s attempt 
to make changes in the terms of JV contract nor control key decisions in the JV. 
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Abstract 

Gated communities developments are widespread in the Arabian Gulf region. They are mainly 
characterized by a focus on physical security measures such as gates, walls, guards, and close 
circuit surveillance cameras. Even though Qatar is considered one of the safest countries in the 
world, still one finds that this housing pattern is dominant in Doha city, the state’s capital. With 
a high percentage of expatriates in the country, people increasingly choose to live inside the 
walls of these gated communities, called also compounds. Such compounds are provided by 
the private developers for the public and by companies and the government alike for their 
employees. Currently, small, medium, and large size gated communities divide the urban fabric 
of the city into scattered parcels of land. These parcels are filled with housing blocks that have 
single and inefficient land use in contrast to the traditional compact neighborhoods of the Doha 
city itself. This paper seeks to analyze the case of Dar Al-Salam gated community in Doha as 
means to understand the impact of gated communities on the physical and social aspects of the 
Doha city. The case of gated communities in Doha will be explored in the context of urban 
design theories such as: Jane Jacobs and Kevin Lynch prescriptive of successful neighborhood 
urban design and will take into account local incentives and context. The impact of gated 
communities on the cohesion of the urban fabric of the city will be evaluated with reference to 
set of indicators derived from theories of urban form advocating mixed-use, dense, diverse, 
integrated and connected urban development. The analysis of the case study is mainly based on 
observations of the physical features and the social behavior of residents of this community. In 
conclusion, the paper identifies the negative impacts of gated communities on the physical 
fabric and social cohesion in Doha. It calls on the planning authorities to actively address these 
negative effects and consider alternative models of urban developments that better serves 
Doha’s particular urban needs for achieving social integration and livable city environment. 

Keywords:  

Gated communities, urban fragmentation, privatization, residential, community. 

1. Introduction: 

More than 120 gated communities were estimated to be located in Doha as per 2012 census 
(Qatar map, 2012), and their numbers are growing. The dramatic demographics, economic, and 
social changes that happened in Qatar during the last 20 years brought with it an increasing 
popularity of gated communities. The high percentage of expats in the country has resulted in 
ethnically and economically diverse and fragmented demographics in the city. Also, housing 
provision is typically an employer-based catering amenity exclusively to employee groups. 
These main factors act as a catalyst to increasing proliferation of gated communities. This 
condition raises many questions about the viability of this housing pattern:  



68 

What are the grounds for gated communities in Doha? Are they compatible with Doha’s 
neighborhoods needs for physically and socially integrated and livable environment? 
And how do gated communities affect the physical and social fabric of Doha?  

For long, scholars and observers have been arguing for and against the validity of gated 
community development pattern. On the one hand, advocates of this pattern describe it as 
pleasant, private, and safe. They claim that it creates a sense of togetherness and tight-knit 
community among their residence. Also, they have controlled traffic so children can safely play 
on the roads like their parents did in traditional neighborhoods where narrow alleys created a 
safe environment against car speeding threats. Moreover, they provide a lifestyle and higher 
quality standards of living with a homogenous social groups and thus exclusive amenities like 
swimming pools, children playgrounds, and other recreational facilities. On the other hand, this 
gating phenomenon is not without costs. They isolate individual neighborhoods from each other 
and from the city public spaces, divide the city urban fabric into islands of a single land use 
areas which lack the vibrancy of mixed-use and socially and economically diverse 
neighborhoods. They create lifeless, blank, windowless, walled streets between each other that 
lead to the loss of public life, limit people experience of the city, and consequently result in a 
highly unequal society.  

Given this controversy, this paper will evaluate the urban performance of gated communities 
with reference to theories of successful urban and social fabric summarized in terms of mixed-
use, dense, divers, integrated and connected fabric. Also, it will take a case study of a typical 
gated community in Doha to test the hypothesis that:  

Gated communities are not compatible with Doha urban and social needs for integrated 
and livable environment. They negatively impact the city being one of the main reasons 
for physical and social fragmentation. They form large-scale private properties that 
divide the city into isolated islands, produce a highly unequal society, and lead to the 
loss of public life. These aspects of gated communities are relevant to erroneous modern 
urban design methods that negatively affect the urban living experience within cities. 
The spread of this development unit leaves no hope to overcome the urban planning 
crisis of our contemporary cities.  

2. Contextualization: 

For a better understanding of the theoretical perspective which frames the gated communities 
in Qatar a critical review of relevant scholarship about this global phenomenon is necessary. 
Surveying literature on the topic, there is plenty of academic research on gated communities 
done in the United States, Europe, South Africa and Egypt. Surprisingly, the Gulf experience 
has not been well documented and studied yet with the exception of few studies in Saudi Arabia. 
Main recurrent themes are identified and briefly summarized below to include in the first 
section the definition of gated communities, in the second gated communities around the world, 
and in the third problems of contemporary cities associated with the presence of gated 
communities. 

 Defining gated communities:  

There is no comprehensive definition of gated communities since it is a wide and diverse 
phenomenon. However, common aspects center on having closed, isolated, privatized areas of 
the city that serve as residential plots with above-average amenities. In gated community 
literature, Researchers present different definitions of this phenomenon. However, most of 
which share common features. The following definitions introduced in this study is based on 
its relevance to the type of gated communities, compounds in local terms, spread over the city 
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of Doha. According to (Blakely & Snyder, 1997) “Gated communities are residential areas with 
restricted access such that normally public spaces have been privatized”. Similarly, (Touman, 
2002) asserts that a gated community is an urban settlement surrounded by walls with several 
entrances. These entrances are controlled by gates with security agents guard them. Sometimes 
these gates are under video surveillance. The access to these settlements is strictly reserved to 
the residents and their visitors (Touman, 2002). These residential developments are usually 
equipped with recreational facilities, playgrounds, swimming pools and other basic amenities, 
which are exclusively accessible to residents, to ensure a certain level of lifestyle.  

Teipelke explains the concept of gated communities taking an inclusive perspective. For him 
“It is the gate that is the focal point of the analysis – from an architectural, political, economic, 
or cultural point of view. The gate – by its function – separates the residents from the others. 
The gate – by its physical feature – is the starting and end point of the fence/wall often 
surrounding a gated community. The gate – by its symbolic meaning – is the entrance to an 
exclusive world in/next to the everyday life” (Teipelke, 2011). 

 Gated communities around the world: 

The notion of gated communities is not new, the traditional city used to be surrounded by walls 
with a number of secured gates for defensive and security reasons. Many of the traditional cities 
were based on an enclosed form of social and economic solidarity and were closely-knit and 
homogeneous communities. In the late 20th century, this ancient urban type began to re-emerge 
in modern settlements, and rapidly grew in many countries around the world. According to 
(Landman, 2000), in the USA, as well as in some other countries in Asia and South America, a 
considerable part of the population lives in these settlements. An increasing number can also 
be found in Europe, the Middle East and in South Africa. However, they differ from country to 
country with respect to their characteristics, and in particular with regard to the different reasons 
behind their development, such as: security, ethnicity and prestige (Levent & Gülümser, 2007). 
For example in South Africa and some parts of the US the main reason for their emergence, as 
stated by (Touman, 2002), is the increasing crime rate in their surroundings. Some residents 
decide to run away from this “risky” environment and live in a safely closed gated community. 
In other parts of the US, they are designed mainly for the urban elite (Blakely & Snyder, 1997). 
While in Europe, the primary reason for gated communities is the seasonal use of houses in 
coastal zones. On the other hand, in major cities like London and Amsterdam they have become 
a fashionable trend (AJIBOLA, OLOKE, & OGUNGBEMI, 2011).  

In Saudi Arabia, another type of Gated Communities can be found. The purpose of gated 
communities there are to provide their expat inhabitants with the same lifestyle exist in their 
homelands. So they can freely practice their daily activities, which are prohibited outside the 
gates because they contradict local traditions or simply against the laws of the land (Touman, 
2002). Therefore, it is mainly occupied by expatriates whose residence is part of their work 
contract. 

 Problems of contemporary cities associated with the presence of gated communities: 

Drawing on (Ghonimi, El Zamly, Khairy, & Soilman, 2011), the physical and social features 
of gated communities do not only impact their inner structure, but they also impact their 
adjacent areas, and collectively they effect the overall urban fabric of the city. Therefore, taking 
a look into some crucial issues that relate to the impacts of gated communities on our 
contemporary cities is relatively important.  

Alessandro Aurigi in his book Making the Digital City claimed in the context of exploring the 
crisis of contemporary cities that “cities have gone to pieces, the city is not a whole anymore; 
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new edges are developing within the city itself ‘Fragmentation’ is probably the keyword when 
it comes to speaking about contemporary urban space, and this phenomenon can be observed 
in social life as well as the production of built environment” (Aurigi, 2005). An obvious 
example of this is the recent developments of gated communities that cause the physical and 
social spaces to break up into bits that seem independent and detached from each other. This is 
supported by (Ajibola, Oloke, & Ogungbemi, 2011), who outlined that “the rise of gated 
communities can lead to spatial fragmentation and separation in cities as a result of its security 
and financial implications. Gated communities give a sense of community, safety, security and 
social exclusion which lead to urban fragmentation and separation.” Consequently, 
fragmentation can cause the city to be not a whole anymore; or a city anymore. 

3. Method of investigation: 

The research questions addressed in this paper will be on the grounds of urban theories 
concerning successful neighborhoods’ urban design elements and local context of Doha city. 
The impacts of gated communities on the physical and social aspects of the city urban fabric 
will be evaluated and examined with reference to set of indicators derived from the literature 
of practical lessons learnt from mistakes by idealist planners and theories of the essential 
qualities of city grain that must be present to achieve a good urban environment such as mixed-
use, dense, divers, integrated and connected urban fabric. It will also take the case study ‘Dar 
Al Salam’ gated community, as means to identify patterns and draw conclusion of a practical 
nature about Doha’s urban and social fabric. Specifically, this case study has been selected to 
reveal the course of physical and social impacts of real practice of building gated communities 
in Qatar. The paper will analyze qualitative primary and secondary data. The secondary data 
was sourced from academic reports and books mainly through the internet in the form of word 
or pdf documents. While primary data was obtained through site analysis using the following 
data collection tools: walk through, observations, interviews and site reconnaissance. All were 
conducted by the author in the case study area in different days of the week to guarantee the 
accuracy of the results. The site analysis was done to cross check the good urban fabric 
indicators extracted from the literature to evaluate the impact of the gated pattern on the 
physical and social aspects of the study area and its surrounding. The collection of data was in 
the form of photos, drawings, and notes. Photos were taken from inside and outside the 
compound. Arial photos extracted from google earth were used too for mapping the study area 
and its surrounding. Moreover, number of interviews was undertaken with the residents of the 
compound to investigate the reason behind their choice to live there and their living experience 
within the walls. 
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Figure 1. Framework of the research. Source: author  

The paper is organized as follows: Section one includes the research theme, background and 
main argument. Section two presents the theoretical perspectives which frame the research 
investigation. Section three outlines the research methodology. Section four contains analysis 
and evaluation and the case study. Finally, section five concludes with the main findings and 
makes number of recommendations for future planning approaches to residential areas in Doha. 

4. Gated communities’ evaluation and analysis: 

In order to evaluate the physical and social impacts of gated communities the following 
indicators have been developed with reference to practical lessons learnt from mistakes by 
idealist planners and theories. The indicators of mixed-use, dense, diverse, integrated and 
connected urban fabric. The first section will outline some theories for the successful physical 
aspect of the urban fabric, and then the second section will present the social aspect. The third 
section contains the local context with the case study. 

 The physical fabric: 

In The Death and Life of Great American Cities 1961, Jane Jacobs describes the four necessary 
physical conditions for dynamic urban life: multifunctional neighborhoods, short blocks and 
connected street systems, varied age residential areas and a high concentration of people 
(Jacobs J., 2007). Also in the same book, Jacobs introduced the idea of eyes on the streets. 
“Dense, street-oriented residential buildings mixed with small-scale local commercial shops 
provide eyes on the street that keep the city safe” (Jacobs J., 2007). 

Moving to Jacobs and Appleyard, they theorize, in their urban design manifesto, the essential 
qualities of city grain that must be present to achieve a good urban environment: “Livable 
streets and neighborhoods, a minimum residential density and intensity of use, integration of 
activities, buildings that define public space, and many different buildings and spaces with 
complex arrangements and relationships” (Jacobs & Appleyard, 2007). 

The charter of the new urbanism, from Congress for New Urbanism (1996), with reference to 
the best qualities of the traditional neighborhood design, outlined number of guiding principles 



72 

that focus on the physical spatial structure. One of the design principles in the scale of the 
neighborhood states that: “Neighborhoods should be compact, pedestrian-friendly and mixed-
use” (Urbanisim, 2007). 

From the few above mentioned theories, different criteria can be deduced in order to achieve 
the physical fabric that can provide integrated and livable environment in the city. These criteria 
include the following factors: having mixed use, compact, integrated, and high-density 
neighborhoods in place of single use, segregated, low-density settlements. Controversially, 
gated communities clearly represent large-scale privatization of vast areas of the city urban 
fabric. Large long walled blocks limit the continuity, accessibility, and affect the connectivity 
of the street systems. They are also characterized with low-density, single-use of inward 
residential developments. Creating lifeless, blank, windowless, walled streets around them that 
consequently lead to the loss of public life, limit people experience with the city, and reduce 
safety in the city as the notion of “eyes on the street” will not be applicable at all. 

 The social fabric: 

In Uses of sidewalks contact from The Death and Life of Great American Cities, Jacobs 
describes how casual interaction with others on everyday urban streets leads to social cohesion 
and sense of belonging (Jacobs J., 2007).  

Moving again to the urban design principles set in The Charter of the New Urbanism. One 
principle emphasized is that: “within neighborhoods a broad range of housing types and price 
levels can bring people of diverse ages, races, and incomes into daily interaction strengthening 
the personal and civic bonds essential to an authentic community” (Urbanisim, 2007). 

Kevin Lynch in Dimensions of Performance from Good City Form (1981) describes the 
characteristics of good city form by linking the human values with the nature of the “good city”. 
In this regard he suggested that: “Settlement is good when enhances the continuity of culture 
and the survival of its people, increases a sense of connection in time and space, and permits or 
spurs individual growth: development, within continuity, via openness and connection”. 
(Lynch, 2007)  

From the above mentioned views it is easy to note that the cohesive social fabric linked to 
diversity in housing types and the social groups, the interaction and connection between all 
kinds of people, and the integration and inclusion of the community. Thus, it rejects social 
segregation, separation, exclusion, and inequality. Taking that into account, gated communities 
which are characterized with having single housing typology with homogeneous socio-
economic class of people, and act like borders that prevent the connection and interaction 
between individuals of the same society, will eventually weakened the civic bonds and sense 
of belonging, enhance social segregation and fragmentation, and consequently produce a highly 
unequal society and unhealthy neighborhoods. 

Grounding on the above evaluation of gated communities, one can argue that they neither 
achieve the physical criteria of the successful physical fabric nor the social one. But, on the 
contrary, they represent the exact opposite of any good physical or social urban theory. 
Accordingly, gated communities negatively impact the physical and social aspects of the city 
urban fabric. 

 Setting the scene: Gated Communities in Doha: 

Going back to the history of gated communities in Doha, it has been found according to 
(Mahgoub & Khalfani, 2012) and (Lockerbie, 2005) that the first compounds or gated 
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residential developments found in Qatar were developed by merchants’ families like Darwish 
and Al Manna in early or mid of 1940s. Then the idea started to flourish in the inner city, and 
a number of walled residential developments appeared inside the different freej. Later in the 
late of 1950s Qatar witnessed the arrival of foreign oil companies and the migration of the labor 
force. The accommodation of the labor force was provided mainly with gated communities 
housing type. As well, the oil companies were settled within newly developed gated settlements 
supplied with all the utilities as the city was not established enough back then to handle the 
increasing numbers of the population. The merchant took the opportunity and expand their work 
to make more profit through supplying the accommodation, which regarding the diversity of 
the newly comers, took the shape of gated communities. With the economic development of 
the state and increase of businesses that involved the migration of labor forces to Qatar, gated 
communities spread all over the districts of Doha. Moreover, construction companies and real 
estate markets contribute in the building and enlarging the numbers of these residential 
developments in order to make profit (Mahgoub & Khalfani, 2012)(Lockerbie, 2005).  

 

Figure 2. Photo for the merchants gated communities on the sea front of Doha back in 1950 
(Lockerbie, 2005). 

Doha now is competing to become a global city, is this gated pattern of housing serving the city 
urban and social fabric positively? Are gated communities an appropriate development 
typology for Doha urban and social needs in terms of providing integrated and livable 
environment? What are their physical and social impacts on the city urban fabric? 
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Figure 3. Map of Doha showing the distribution of gated communities  
over the city (Qatar map, 2012) 

First of all it is important to understand the basis of gated communities in Qatar. Beside of the 
reviewed historical facts for the initial reason behind its existence, it is vital to underline the 
contemporary reasons led to the spreading of this gated phenomenon in the state. As Qatar has 
a different experience from other countries around the world like for instance North America, 
Europe, or China, gated communities in the country have different roles, and different 
justifications altogether. The state of Qatar is considered one of the safest countries in the world 
with a low crime rate assessed by the U.S. Department of State in 2010. Therefore, the safety 
issue is most likely not the reason behind the popularity of gated communities within the city 
and its citizens. So why gated communities in Doha? What is the basis for them? If it is not the 
crime, it has to be another reason.  

Looking into the grounds for gated communities in Doha, it has been found that, the increasing 
numbers of expats in the country result in shaping highly diverse demography of different 
cultures, which made people tend to isolate their culture in order to give the possibility for them 
to preserve various levels of freedom within theses gated developments. Another aspect is the 
employer-based provision of the housing system in Gulf countries. Each company offers certain 
privileges to its employees, and in order to make things manageable and to have these services 
as part of the package and the advantages which is offered through the contract, they have to 
make it exclusive. In this case, gated communities are not sought for security, but it is just as a 
part of the parcel of certain privileges offered to a group of people. In the wider perspective, 
these practical considerations gave justification for the presence of gated communities in Doha 
city but beside these practical considerations they have devastating effects on the city in large. 
Therefore, to place the research in a more informed position, a closer more defined approach 
was necessary to identify patterns and draw conclusion of a practical nature. Hence, a detailed 
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case study of ‘Dar Al Salam’ gated community in Doha has been undertaken to reveal the course 
of physical and social impacts of real practice. 

 Case Study: 

Dar Al Salam compound in Abu Hamor district is a typical example of gated communities in 
Doha in terms of its physical characteristics. It is surrounded by perimeter wall with two main 
entrances controlled by guards and surveillance cameras; the access is limited to residents and 
their visitors only. The population density in this development is much higher than other gated 
communities since it includes 320 apartments within two stories to three stories height 
buildings, along with 151 villas with a total population of nearly 1700. It also includes a number 
of amenities probably referring to its relatively big size and medium density; the amenities are 
more varied than what is usually available in other compounds. The provided amenities are 
namely: Swimming pool, two gyms, recreational club, club house, playground, female and male 
hairdresser salons, supermarket and one café.  

 

Figure 4. Dar Al Salam gated community Site Plan. Source: author 

This development commissioned in 2011 was initially constructed to house employees of Qatar 
Airways. However, only part of it was leased to Qatar Airways, and the remaining were leased 
out to the public and some other organizations in particular cases. Forty percent of the residents 
only are living in the development as part of their employment contract. The Residents descend 
from different cultures and backgrounds, including some Qatari families. 

 

Figure 5. Gated community entrances and perimeter wall. Source: author  
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The whole territory around the compound tends to be organized into zones more and more 
disconnected from each other. The residential developments tend to be designed as ‘closed 
systems’ of either gated communities or single family residence. The district is served with a 
small scale center that includes one shopping mall, a mosque, and a parking lot. Therefore, to 
some extent the area serves as a neighborhood but a dismembered one with a single-use, low-
density, divided residential areas. And here lies the problem of gated communities in Doha. 
While around the world they usually exist on the outskirts of the city, in Doha they are in the 
middle of the city occupying the place what should have been a mixed-use, compact 
neighborhood structure. 

 

Figure 6. Dar Al Salam residential gated community and its surrounding. Source: author. 

According to the social aspect, that is limited in this paper to measure the urban accessibility 
and the interpersonal relations and activities. The observations showed that the urban 
accessibility is very poor due to the presence of the perimeter wall and the controlled gates that 
disconnect the spaces and weaken people’s interaction. This disconnection made the residents 
as well as the public take longer journeys to reach the surrounding areas mostly taking their 
cars even for what was supposed to be considered a walking distance. The observation results 
showed also the interpersonal relations and the activities inside the compound are insufficient, 
since the compound population more or less shares only the same working class with totally 
different backgrounds, lifestyle and personal preferences. A common ‘outdoor room’ for casual 
meetings between the residents is missed inside the compound and the activities are limited to 
some children playing in the playground and a group of people using the provided 
aforementioned amenities.  

Beside of the evaluation of the physical and social impacts, some interviews were conducted 
with a number of residents in order to explore people choice to live in the compound and their 
living experience within its walls. The interviews gave an idea that most have chosen to live in 
the compound because they were looking for a sense of a community and security in the diverse, 
multi cultures city of Doha, as one resident reported: “I feel more secure here knowing that not 
everyone can pass by my front door specially with the mixed demographics of Doha 
neighborhoods”. The extensive influx of diverse groups and the short-term stays are some of 
the reasons behind people’s security concerns as they did not perceive the city as home. Another 
main reason was their search for a safe environment for their kids to play in the street, have 
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friends and got a chance to experience the ‘city’. One resident elaborated: “I moved here 
because I was really tired of going back and forth across the city everyday looking for a place 
to entertain my kids, now I am more relaxed having my kids playing in the playground area 
with their new friends”. This explains the lack of proper neighborhood planning where the daily 
activities such as the neighborhood park or the kid’s playground are not in a close proximity of 
walking distance to every residential area if at all existed. Outside the gated community there 
is no hierarchy for streets, no safe streets, and no sidewalks. It is a car-dependent society, hence, 
cars are everywhere; as a result, people feel much safer knowing that they can walk and have 
their children play in a controlled space. The availability of parking spaces within the compound 
area was another aspect, as well. As one explained: “We chose to live here because it is easier 
to find parking areas for our cars and for our visitors’, outside it was a real problem for us”. 
Yet, another group of residents expressed that the main point that attracted them to live in Dar 
Al Salam compound in specific is the availability of apartments inside the gated community 
itself and not only villas which provided an option to have this standard of living for more 
families with lower income and subsequently provided for people of different income levels 
intermingle within their community. 

�

 

Figure 6. Gated community child friendly environment. Source: author. 

However, the sense of community provided in the gated development does not serve as a public 
life in any city sense. It is more various degrees of expanded private life. The lack of social 
connectivity in Doha city affects public urban space to be diminished. Conversely, the lack of 
a natural and casual public life in the city causes residents to isolate themselves from each other. 
Therefore, gated communities are a cause and consequence of the fragmented urbanization, the 
lack of proper neighborhood planning structure, the absence of community sense and the 
inefficiency of public housing. 

5. Conclusion: 

This research has critically evaluated the impact of gated communities on some of the physical 
and social characteristics of Doha urban fabric, by identifying and examining their effects on 
the ground of urban design theory as well as on the context of Doha through a local case study. 
As indicated by the study, gated communities are a powerful urban planning tool which went 
farther than zoning in several respects. They create physical barriers to public access and 
privatize what should have been city public areas. Consequently, they lead to the loss of public 
life and create fragmentation of space and society. With the increasing numbers of expats in 
Doha city, along with the absence of the notion of neighborhood structure in Doha urban 
planning, people sought out gated communities as a refuge from the problems of the city 
urbanization and as a search for stability in the time of these increasing demographic changes. 
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However, consequently with the domination of this development typology, Doha is becoming 
a city of walls! It is relevant to drive for 10 minutes in the streets of Doha seeing nothing but 
walls on both sides of the street. Therefore, it is important for planning authorities to understand 
the dramatic negative impacts of gated communities on the physical and social aspects of Doha 
urban fabric in order to actively address the problems. As a start, this research can be developed 
in the future to propose design guidelines and solutions that address the negative impacts of the 
current situation in the study area. These guidelines can be applied on similar cases of gated 
pattern within the city to contribute to the overall limitation of its negative impacts. Taking into 
account some lessons from the success factors of gated communities (sense of neighborhood, 
safe streets and child-friendly environment), and reflect them in the urban planning strategies 
to improve them and then start to construct the alternative model of future urban developments 
that will serve Doha urban needs to achieve integrated and livable environment. Moreover, it 
is important for planning agencies to work on the scale of the entire city rather than focusing 
on a particular community or piece by piece planning approach. The mixed-use, mixed-income, 
dense, integrated, livable neighborhood structure is an essential basis for any successful, healthy 
city urban planning, and it is missing in Doha city. Its provision will be strictly linked to the 
integration of all planning agencies to set planning legislation and design guidelines for 
planning at the city level.  

The paper does not suggest that replace gated communities with another more efficient 
development units will automatically overcome the fragmentation of the city. Also concerted 
effort by many parties is required to solve the contemporary city problems and injustices. But 
it does mean that to build healthy, livable and integrated cities whose neighborhoods are 
segregated and whose people are divided among their selves, will make it much harder for our 
cities to overcome its crisis no matter how much effort is spent. 
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Abstract: 

When the design of directional signage takes into account both the needs of different types of 
end users and the nuances of a specific environment, this can greatly enhance a localised 
wayfinding system. This need for contextualised wayfinding design is particularly apparent 
within zoological gardens, as the presence of captive animals represents a distinctive challenge 
in terms of sign design. Equally, zoological gardens are visited by a wide range of people, 
including foreign tourists, hence the increased need for signage to be universally 
comprehensible. 

Observations from four United Kingdom zoological gardens revealed that on-site directional 
signs display either text alone, or pictograms and text. This finding highlighted a missed 
opportunity in terms of depicting species-specific detail, as photographic imagery can offer an 
enhanced level of detail, when compared to equivalent pictograms. Importantly, from an 
inclusive design perspective, photographs can increase access to information. 

Visitors at the Welsh Mountain Zoo were asked which of two directional sign designs they 
preferred, using self-report measures. One sign displayed a photograph and one displayed a 
pictogram. Results were recorded at three separate viewing distances. The experiment 
hypothesis was that people would prefer the photographic sign, due to its vibrancy and clarity. 
Quantitative and qualitative results from 219 participants show that overall the sign that 
displayed a photograph was preferred. This has indicated that in a zoological context 
photographs should be considered as a communication medium on directional signage. 

Keywords: 

Directional Signage, Inclusive Design, Photograph, Pictogram, Zoological Gardens 

1. Introduction 

Observations from four United Kingdom zoological gardens revealed that when imagery is 
displayed to convey a message on directional signage it is limited to the use of pictograms. 
Furthermore, there is currently no universal pictogram system specific to zoological directional 
signage, as each of the four sites visited either displayed their own unique pictograms, or text 
alone. Pictograms are not pictures; rather they are a type of symbol (Kjorup, 2004). They 
transcend language barriers allowing for global and universal communication (Herwig, 2008) 
and convey information through convention and consistency (Yule, 2014). Effective 
pictograms are simple to understand as they create associations of meaning, however, many do 
not share a visual similarity with the image they represent (Kjorup, 2004). A pictogram of a 
bus, for instance, is typically used to indicate a bus stop, rather than an actual bus. Similarly, a 
knife and fork pictogram is conventionally used to signify a restaurant, rather than cutlery (see 
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figure 1). In a zoological context, animal pictograms represent animals within their enclosures. 
While some pictograms may be used to represent the enclosure of a specific species, others may 
be used to represent numerous enclosures for a specific genus or for multi-occupancy 
enclosures, which house more than one species. 

 

Figure 1. Royalty free pictogram 

A consideration of contextualised pictogram use for directional signs relates to the broader topic 
of wayfinding. There are typically four stages in any wayfinding process: orientation, route 
decision, route monitoring, and destination recognition (Lidwell et al, 2010). Orientation relates 
to establishing where a person is in relation to where they want to go. Route decision is the 
selection of path to reach a desired location. Route monitoring is an ongoing process of 
reaffirming that a person is heading in the correct direction. Finally, destination recognition 
allows for confirmation that a desired destination has been reached. Landmarks and signage 
both function as wayfinding cues (Lidwell et al, 2010). In a typical zoological garden, many 
varying cues exist, such as litter bins and statues. The most obvious, in terms of its explicit 
function, is directional signage. Thus, the experiment focuses upon this type of perceptual cue 
as a suitable starting point for this novel research area. 

The rationale for this experiment is based upon the argument that photographs can offer an 
enhanced level of species-specific detail when compared to pictograms, with reference to 
directional zoological signage. This is particularly relevant when species share a similar 
symbolic outline with others within their genus. For instance, a pictogram of a cheetah 
(Acinonyx jubatus) and a cougar (Puma concolor) look very similar, however photographs of 
these two animals look quite different. It is therefore clear that for people who cannot read 
supporting text, photographs can offer enhanced access to information. 

Figures 2 and 3 illustrate the potential advantages photographic imagery presents. When 
viewing figure 2, most illiterate people would only know that the image represents a species of 
bear. Figure 3 would provide this group of end users with the knowledge that a brown bear 
(Ursus arctosis) is being represented, so both an illiterate person and an individual who can 
read the text on display would be privy to the same information, albeit in different formats. The 
point being made here is also relevant to tourists who visit zoological gardens from outside of 
the United Kingdom and may not be able to read English text. Frost (2011) notes the popularity 
of zoological gardens with foreign tourists. 
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Figure 2. Design by Michael David William Richards using a royalty free pictogram 

 

Figure 3. Design by Michael David William Richards using photography by Mike Levin 

Nobody could determine what type of bear the pictogram alone represents in figure 2, without 
resorting to guesswork. The fact that the pictogram is of a general bear and not a particular 
species, further illustrates this point. Therefore, there is little value in testing a person’s ability 
to read this information from the pictogram, compared with their ability to read it from the 
photograph. For those people who cannot read English text it would not be possible to 
determine what kind of bear is being described from a text alone sign, unless they understood 
another language and the two words in both languages were similar. Equally there is little value 
in testing a person’s ability to read a language which is not their own. ‘�����  ��	
�	� ’ means 
‘polar bear’ (Ursus maritimusor) in Russian. The claim that it meant brown bear (Ursus 
arctosis) would sound equally plausible to most non-Russian speakers. Due to the redundancy 
of some similar tests described here, it was appropriate to test preference for this experiment. 

The importance of providing imagery that increases access to information for people who 
cannot read supportive text links to inclusive design philosophy. Designing products and 
environments that are accessible to the wider population, irrespective of age or ability, is the 
basis of this philosophical position (Vaes, 2014). However, inclusive design is not just about 
accessibility in terms of needs, it also refers to aspirations (Clarkson and Coleman, 2015). This 
offers an additional reason why preference was utilised for this experiment as a vehicle to 
explore the topics under discussion. 

Directional signage in zoological gardens is an under researched area; however, some existing 
literature and research is of relevance. Rees (2011) states that zoological imagery conveys 
directional information more effectively compared to text alone, especially for children and 
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foreign visitors. His informed opinion further support the notion of exploring which imagery 
type is preferred. Shettel-Neuber and O'Reilly (1981) found that zoological garden visitors 
prefer following a suggested route, rather than one of their own choosing. Although dated, this 
again supports the need for further related research. Most other zoological signage research 
relates to enclosure signage. For example, Martin (2012) recorded average reading times, while 
Fraser et al (2009) documented preferences for enclosure signage content, finding that facts 
about diet were most interesting to site visitors. 

No current literature specifically promotes the use of photographs on zoological directional 
signage, nor does it discuss why photographs have not previously been employed in this role. 
Tinkler (2013) does however note that photographs can offer high levels of detail when 
compared to other visual mediums, without making specific reference to signage. In addition, 
the Dementia Engagement and Empowerment Project (2013) states that when presenting 
images to people with dementia it is preferable to use photographs, rather than illustrations, as 
the latter can be difficult to interpret for some people. Figure 4 illustrates this concept. It shows 
a photographic toilet sign from the Woodlands Hospital in Salford, which provides services for 
people with dementia.  

 

Figure 4. Photography by Professor Marcus Ormerod 

Binder and Schöll (2010) have documented how farmers prefer photographs rather than 
pictograms as they relate to their concept of reality. Beyond this reference, related research is 
limited to contextualised pictogram comprehension, rather than preferences comparing both 
pictograms and photographs. Rother (2008) has recorded confused interpretations of pesticide 
pictograms in South Africa, while Dowse and Ehlers (2004) have documented inconsistent 
levels of medical pictogram interpretation, also in South Africa. Records of pictogram 
interpretation issues, such as this, further support the notion that alternative communication 
mediums should be evaluated and considered for use. In contrast, Banda and Sichilongo (2006) 
have observed that animal pictograms are easier for people to understand compared to abstract 
alternatives (such as the St. Andrews Cross) as their meaning can be logically deciphered. 

To explore the issues mentioned within this introduction, an experiment was undertaken on-
site at the Welsh Mountain Zoo. This paper details the results of the experiment. Visitors were 
shown two sign designs at three separate viewing distances; one sign displayed a pictogram and 
one displayed a photograph. They were then asked which of the two signs they preferred. The 
experiment hypothesis was that zoological garden visitors would prefer a directional sign that 
displayed a photograph rather than one that displayed a pictogram, as it would require less 
interpretation, offer an increased level of reality, and be more engaging. The hypothesis was 
based upon literature references to photographic detail (Tinkler, 2013) and reality (Binder and 
Schöll, 2010), and the aforementioned theory regarding an increase in species-specific detail. 
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Results show that most visitors preferred the sign that displayed the photograph. This suggests 
that directional photographic signs should be considered for use in zoological gardens, due to 
visitor preference. 

2. Method: Design 

The experiment took place at the Welsh Mountain Zoo, where two new signs were temporarily 
installed. Ethical approval was granted by both the University of Salford and the Welsh 
Mountain Zoo. Figure 5 shows the design that incorporated a pictogram, while figure 6 shows 
the design that incorporated a photograph. Both signs were designed as possible alternatives to 
an existing sign that was highlighted as being poorly conceived, from an access to information 
perspective. The main issues associated with the existing sign (as shown in figure 7) were that 
it relied solely upon text and did not display the international symbol of accessibility, which is 
typically used to denote an accessible route (Barlow et al, 2010). The new signs designed for 
the experiment were printed rather than displayed on a computer screen, using a material that 
did not cause glare. Glare can cause legibility problems, especially for many older people 
(Hillier and Barrow, 2014). Although printing increased costs it allowed visitors to analyse the 
signs in a real world context. It was hoped that this would make the experiment feel more 
tangible and stimulating for participants. 

 

Figure 5. Design by Michael David William Richards using royalty free pictograms 

 

Figure 6. Design by Michael David William Richards using royalty free pictograms and 
photography by Mike Levin 
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Figure 7. Photography by Michael David William Richards 

The first independent variable in the experiment was the communication medium (pictogram 
or photograph), as this was under the researcher’s control. The second was the distance at which 
the signs were assessed (three, six and nine metres), a factor also under the researcher’s control. 
The dependent variable was the participant’s preference for one of the signs, at each distance. 

The experiment represents a single case, focusing upon one species. Clearly, given the context, 
many others could have been selected. The brown bear was chosen because a generic bear 
silhouette clearly illustrates the argument that photographs offer enhanced species-specific 
detail, when compared to pictograms. This argument is especially convincing when the brown 
bear is compared to the polar bear, black bear (Ursus americanus), or giant panda (Ailuropoda 
melanoleuca), due to clear physical differences, which are difficult to convey using pictograms. 
In terms of practicalities, the fact that the Welsh Mountain Zoo houses brown bears allowed the 
experiment to relate directly to a real enclosure. The popularity of brown bears with visitors 
was also of relevance. Some visitors may not have known what a spectacled bear (Tremarctos 
ornatus) was, irrespective of image choice. 

Although the focus of the experiment related to the pictogram versus photograph argument, 
sign height needed to be considered during the design stage. The two temporary signs were 
positioned just above average eye height. The existing sign that the alternatives were designed 
to replace was not ideally positioned in terms of height. It was, and still is at the time of writing, 
positioned below average eye height. Mollerup (2005) suggests that directional signs should be 
positioned at average eye height unless there is a chance that numerous people will want to 
view a sign at one time, in which case it is sensible to position signs just above average eye 
height. Heiss et al (2010) add that signs are typically positioned at above average eye height 
when they are to be viewed from an extended distance. From an inclusive design perspective, 
positioning signs at just above average eye height means that the needs of the majority of end 
users are taken into account. However, it is acknowledged that some people will benefit from 
a reduced sign height. For example, Goldsmith (2011) notes that average eye height for a male 
wheelchair user is 1220mm, while it is 1650mm for a male non-wheelchair user. 

Detailed guidance on reading distances for text based signs, which evaluates the relationship 
between text sizes and reading distances, is available. For example, Baines and Haslam (2005: 
199) recommend ‘a ratio of cap height to (minimum) reading distance of 1:250, so cap type 
that is 1cm high can be read 2.5 metres away’. Literature does not however provide similar 
guidance for signage without text. It was not possible to adapt the rules for text-based signs to 
suit the needs of the experiment. A new calculation would be required to determine accepted 
reading distances and in turn analyse how distance influences the legibility of both pictograms 
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and photographs. To begin to explore this topic in terms of preference, commonsensical 
distances were selected for the purposes of the experiment. 

3. Method: Participants 

Representative sampling was utilised, as all people taking part in the experiment were visitors 
at the Welsh Mountain Zoo. Therefore, their views were used to represent other zoological 
garden visitors. Those taking part had to be over 18 years of age. People who looked under 21 
were not asked to take part, in an attempt to ensure that this rule was adhered to during the 
experiment. This stipulation eased the process as part of the ethical approval concerning both 
the University of Salford's and the Welsh Mountain Zoo's requirements. All people who took 
part in the experiment did so voluntarily and did not receive any form of remuneration for taking 
part. A total of 263 people were asked to take part in the experiment, with 44 declining to do 
so, leaving 219 results. It is recognised that the experiment presented a barrier for anybody who 
could not communicate, or could not understand a request to take part. It was also an exclusively 
visual experiment, meaning that some visually impaired people were not able to participate. 

According to data provided by the Welsh Mountain Zoo’s zoological director, Nick Jackson, 
the organisation received approximately 126,000 visitors during 2010 (Jackson, 2011). This 
figure provided an approximate daily population of 345. Through the use of this statistic as a 
population figure, it was possible to determine an appropriate sample size of 219 using an online 
tool provided by Creative Research Systems (2012). A chosen confidence level of 95% and a 
confidence interval of four were utilised to run the calculation. 

4. Method: Apparatus and Materials 

The primary apparatus required were the two signs on signposts, which were cable tied to 
fencing, while chalk and a tape measure were used to make floor markings relating to the three 
viewing distances. Visitors were provided with a pen and a clipboard to assist them in 
completing the response forms, which were stored in a folder following completion. 
Experiment materials included 219 Participant Consent Forms and 219 Experiment Response 
Forms. Figure 8 shows the experiment being undertaken during September 2012. 

 

 

Figure 8. Photography by Richard James Evans 

5. Method: Procedure 

Visitor responses were gathered over four days during August and September 2012. Responses 
were taken from approximately 9.30am to 5.00pm each day. All responses were taken on-site 
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at the Welsh Mountain Zoo. 58 responses were recorded on the first and second day. The third 
date provided 53 responses, and 50 responses were recorded on the final day to reach the desired 
target of 219. 

Potential participants were approached and asked to participate when passing by the signs. 
People were not asked to participate again if they walked past the signs more than once, to 
avoid multiple sets of results from one person. All individuals taking part were asked if they 
preferred the temporary sign that displayed a pictogram or the temporary sign that displayed a 
photograph. Participants were first asked to state their preference at three metres, then six 
metres and finally at nine metres. They were also able to make additional comments on the 
topic. This allowed for the collection of qualitative feedback from prospective end users. 

6. Quantitative Results 

Table 1: 

 

 

Table 1 shows all of the quantitative results. Table 2 shows Chi-Square tests for the three 
separate distances and for the total responses for the pictogram and the photograph. In all cases, 
the p value is less than 0.05. This means that the total responses and the differences in 
preference at each of the three viewing distances are all statistically significant. For statistical 
testing purposes, those that responded ‘neither’ and ‘declined to state’ have been removed, and 
this then necessitated the removal of one of the responses for ‘photograph’ at three metres. 

Table 2: 

 

 

7. Qualitative Results 

This section presents what were deemed to be relevant qualitative results, following a process 
of directed content analysis. The process was ‘directed’ as it linked to the experiment's 
underlying inclusive design philosophy. Thus, additional comments, which were revealing in 
terms of signage preference, are included, while unrelated, unrevealing, and idiosyncratic 
comments have been omitted. Not all people who took part provided optional additional 
comments. In total 17 people chose not to do so. The qualitative results are as follows: 

3 Metres 6 Metres 9 Metres Total Participant Responses
Pictogram 57 92 134 283
Photograph 159 123 81 363
Neither 2 2 2 6
Declined to State 1 2 2 5
Total Number of Participants 219 219 219 657

3 Metres 6 Metres 9 Metres Total Participant Responses
Observed Pictogram 57 92 134 283
ObservedPhotograph 158 123 81 362
Expected Pictogram 107.5 107.5 107.5 322.5
Expected Photograph 107.5 107.5 107.5 322.5

P = 5.65254E-12 0.034499692 0.000300847 0.001866938
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�  54 additional comments referenced the clarity of the photographic sign. For example, ‘it's 
clear what you are going to see’. 

�  54 people stated that the pictogram sign was clearer when the viewing distance was 
increased. For example, ‘at a distance the pictogram stands out more’.  

�  49 people praised the general clarity of the pictogram sign. For example, ‘it stands out a 
lot more’. 

�  32 comments referenced the appealing nature of the photographic sign. For example, ‘it's 
attractive and nicer looking’. 

�  24 people claimed that when viewing distance was increased the photographic sign began 
to blend in to the background. For example, ‘the photo blends in with the scenery at a 
further distance’. 

�  20 people criticised the clarity of the pictogram sign. For example, ‘the pictogram could 
be some other animal’.  

�  15 participants criticised the photographic sign, claiming that it was more difficult to 
make out from a distance. For example, ‘the photo is not as clear at a distance’. 

�  15 people stated that the photographic sign was positive for children. For example, ‘kids 
wouldn't understand a pictogram’. 

�  Eight people referred to problems that the sun caused when viewing the photographic 
sign. For example, ‘the photo is difficult to make out in the sun’. 

�  Eight people stated that the pictogram was clearer for people with a visual impairment. 
For example, ‘people with visual impairments would find the pictogram easier to 
understand’. 

�  Six people said that the photograph was preferred, but only ‘close up’. 

�  Two comments referred to the pictogram sign as ‘boring’. 

�  One participant stated explicitly that had the photograph been displayed against a white 
background, it would have been selected at all three viewing distances. 

8. Discussion 

Although the pictogram sign was favoured at nine metres, the experiment's quantitative results 
show that the photographic sign was preferred at three metres, six metres, and overall. 
Furthermore, this overall preference for the photographic sign was significant, rather than 
slight. Discounting the responses for ‘neither’ and ‘declined to state’, approximately 57% of 
participants preferred the photographic sign, while around 43% preferred the pictogram sign. 

The quantitative results also show that viewing distance significantly influenced preference. As 
distance increased, the likelihood of the pictogram sign being selected as a participant's 
preference also increased. Nevertheless, concerning the overall results, the experiment's 
original hypothesis has been confirmed. Moreover, numerous additional comments concerning 
clarity and appeal justify the rationale for the hypothesis. If generality is implied, zoological 
gardens should consider utilising photographic directional signs, depending upon intended 
viewing distances, should they wish to take visitor preference into account.  

Qualitative results show that all positive feedback regarding the pictogram sign was of a 
practical nature. Specifically, these comments referenced clarity. Conversely, positive feedback 
about the photographic sign was both practical and referred to the sign's appealing nature. 54 
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people praised its clarity, while 32 people mentioned its general appeal. This suggests that had 
some of the practical problems concerning the photographic sign been addressed then it may 
have been chosen as a preference selection more often. For example, 24 people stated that the 
background the photographic sign was set against visually blended into the surrounding foliage. 
Had this not been an issue, preference selection for these 24 participants might have been 
completely different. Note that one participant stated explicitly that had the photographic sign 
been displayed against a white background, it would have been selected at all three viewing 
distances. While the photographic sign was certainly criticised, this only occurred due to 
practicalities, whereas two participants referred to the pictogram sign as boring, for no tangible 
reason. Although there are no direct references, existing knowledge partially supports what is 
being suggested. Research conducted by Day et al (2002) has shown that in regards to tourism 
marketing, people preferred animal photographs compared to images of natural landscapes, city 
scenes, and people. In fact, only photographs of beaches were more popular. 

If a similar experiment were to be undertaken, it would be advisable to have the signs produced 
in a thicker material. Eight visitors complained that sunlight made the photographic sign 
difficult to distinguish. Observations at the time clarified that this was due to sunlight passing 
through the temporary signs and that the sunlight had less of an effect on the pictogram sign. 
Following such complaints, it was explained to participants that the signs were produced 
inexpensively to reduce costs and would never be used as permanent on-site installations. This 
finding suggests that had the signs been originally produced in a thicker material then the 
photographic sign may have been chosen more often as a preference selection. 

Although additional comments from participants highlighted a number of practical issues 
regarding the photographic sign, both concerns about sunlight and the background the 
photograph was set against are possible to address. Conversely, there is an inherent problem 
with the pictogram sign, which cannot be addressed without fundamentally changing the sign 
to the point that it would no longer be a pictogram. 20 people stated that the pictogram sign 
could be confused for another animal. Comments included ‘it could be a pig’, ‘it could be 
anything’, and ‘it could be a polar bear or black bear’. One participant commented that a number 
of animals would be impossible to represent as a pictogram. Put simply, for these individuals it 
was not unequivocally clear that the pictogram represented a bear. This finding shows that for 
some visitors, bear pictograms do not specify genus, as effectively as bear photographs. The 
importance of this finding is clear, as the sole purpose of directional signs in zoological gardens 
is to specify which species or genus people are being directed towards. Further research could 
explore this topic in greater detail, by testing comprehension of various animal pictograms and 
photographs.  

The influence distance had upon preference selection was further emphasised by the qualitative 
results. 54 people claimed that the pictogram sign was clearer when the viewing distance was 
increased. Equally, 15 participants stated that as the viewing distance increased the clarity of 
the photographic sign decreased. In addition, six people specified that their preference for the 
photographic sign only existed at a reduced viewing distance. Although the photographic sign 
was preferred overall, the influence of distance cannot be discounted. Had the experiment only 
been conducted at 9 metres, the results would show that the pictogram sign had been preferred. 
Thus, if the results of this experiment are considered to be generalisable, then zoological 
gardens should consider the influence of typical viewing distances when selecting appropriate 
imagery for directional signage.  

The experiment's qualitative results are revealing, as although the photographic sign was 
preferred overall, and this preference was statistically significant, there were still a notable 
number of people who made positive comments regarding the pictogram sign. For instance, 49 
people praised its clarity. While eight people claimed the pictogram sign was better for visually 
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impaired people, without explaining why. If placed in a broader context, these additional 
comments suggest that zoological gardens will not be able to please all visitors when selecting 
either a pictogram or a photograph for directional signage. Existing research on pictogram 
comprehension for people with visual impairments has shown that pictograms are useful, but 
only if they are designed to draw attention to key information and remove fine detail (Katz et 
al, 2006). This concept supports the additional comments made by participants, regarding visual 
impairment. As around one million people in the United Kingdom are registered as having a 
visual impairment (Waterman and Bell, 2011), this is an important consideration for zoological 
gardens, and one that could be explored through future research. 

With reference to another typically marginalised group, 15 adults commented that children 
would find the photographic sign easier to understand, presenting a specific subtopic, which 
warrants further exploration. This notion is also important from an inclusive design perspective, 
as it adds further rigour to the argument that photographs increase access to information for end 
users, irrespective of their age or ability. However, these comments were not made by children. 
Moreover, the participant's comments on this topic conflict with existing research. Hameen-
Anttila et al (2003) found that when context is understood, children are normally able to 
understand common medical pictograms. As existing research relates to medical labels and no 
children took part in this experiment, further research involving children would be required to 
explore their interpretation of zoological pictograms. Undertaking such study would certainly 
be worthwhile, due to the high number of children who visit zoological gardens (BIAZA, 2015).  

After data collection for the experiment had been completed, a potential imperfection in terms 
of conditioning was revealed. Each person who took part in the experiment provided an answer 
at three, six, and nine metres. If a similar experiment were to be conducted in the future, it 
would be prudent to ask each participant for their preference at just one of the three distances; 
for instance, 50 people could provide a preference selection at three metres, while 50 different 
people could answer at six and nine metres. The reason for this is that participants may have 
been influenced to repeat the answer they provided at three metres at the other distances in an 
attempt to appear consistent or they may have felt the need to change their answer at nine metres 
to provide what they thought might be the ‘correct’ answer. This may account for the number 
of people who did have a preference for the pictogram sign at nine metres only. This is a 
potential conditioning issue and may not actually exist. Running a similar experiment with a 
singular response approach could confirm if this issue had influenced the results. Undertaking 
a similar experiment at a different time of year could also prove to be useful, as it is possible 
that the time of year influenced data collection in terms of the visitor demographic. 

In relation to statistical testing, interval ratings could be used on the participant response forms 
if a similar experiment were to be undertaken in the future. For example, a Visual Analog scale 
or a Likert scale. Doing so would produce interval or ratio data, so that data could be analysed 
more comprehensively using a parametric test. This would also reveal how much each 
participant preferred a particular sign, rather than that it simply was preferred. Utilising this 
approach would present the opportunity to show participants either a photographic sign or a 
pictogram sign in isolation, rather than by way of a side-by-side comparison. 

To allow for greater generality claims, it would be useful to conduct similar experiments using 
images of different species other than the brown bear. The familiarity visitors have with a 
species may influence results; however, it has not been possible to explore this issue by looking 
at one species only. Future testing may imply that zoological gardens should consider utilising 
photographic directional signs for certain species, while pictogram signs are preferable for 
others. 
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9. Conclusion 

In summary, the experiment's results show that visitors preferred the photographic sign overall. 
Significantly, the results also show that at nine metres the pictogram sign was preferred. The 
experiment was successful in exploring preferences for these two sign types at varying 
distances, yet it was restricted to only an analysis of brown bear signage. The experiment 
hypothesis was confirmed, as more participants preferred the photographic sign. 

When placed in a broader context the results have real world implications. Depending on 
intended viewing distances, zoological gardens should now consider using photographic 
imagery and text on directional signs, rather than pictograms and text or text alone. Not only 
are they theoretically superior in terms of information provision, but in this instance they were 
also preferred by site visitors. 

Qualitative feedback suggested that had the photographic sign design been modified it would 
have been chosen as a preference selection more often. These additional comments, coupled 
with the experiment's quantitative results, have been used to develop an end result or design 
solution to conclude the report. Figure 9 is a design that could be installed by the Welsh 
Mountain Zoo to replace the existing sign. Equally, it could be used by other zoological 
gardens. The new design takes into account the participant's overall preference for the 
photographic sign, while also addressing comments regarding the use of a white background, 
which contrasts its potential surrounding environment and the photograph itself.  

 

Figure 9. Design by Michael David William Richards using royalty  
free pictograms and photography 

�  
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Abstract:  

In order to improve the quality of life, throughout history, humans had been establishing 
environmentally friendly settlements, which later grew into much larger units, some becoming 
modern day metropolises. Doha, like many other Islamic cities, grew organically as its 
population expanded. Due to the exponential growth of population in the State of Qatar, and 
the fact that majority of its residents live in Doha, walkability and connectivity have become 
major issues for such fast-growing urban development. Over the last three decades, both 
research and practice have provided substantial evidence confirming that walkability is 
essential for improving social integration, enhancing urban quality of life and maintaining 
physical health. Thus, walking remains the most important form of human transportation. 

The purpose of this study is to examine the existing built environment of Doha City and analyze 
it in terms of its compatibility with the concept of walkability. Following the qualitative survey, 
aimed at identifying of indicators that can be used when analyzing walkability, it is shown that 
the planners should go beyond conventional methods, such as beautification and superficial 
development. The study findings indicate that these aspects can become useful only after 
thorough analysis of land use patterns, residential density, or transit-oriented development, 
which are useful tools in the evaluation of the built environment. Ideally, morphological studies 
focusing on the walkability dimensions, using Kevin Lynch and Jane Jacob's concepts as 
guidelines, should be conducted. Accordingly, city planners should establish the necessary 
guidelines for enhancing the public realm, as this would encourage walking and potentially 
transform Doha into pedestrian-friendly city.  

Keywords:  

Doha, Walkability, Connectivity, Urban Morphology, Accessibility. 

1. Introduction 

In the preparation for the Football World Cup 2022, Doha is undergoing extensive development 
in all domains of the built environment. The entire infrastructure of the city is being developed, 
incorporating the latest methods and technologies, all in accordance with the highest 
international standards. The process is akin to a big family house being methodically cleaned, 
fixed, and refurbished in preparation for a big feast. The 2022 Football World Cup is viewed 
as an opportunity to redevelop the existing city on solid foundations. Indeed, the city has missed 
out on several prior opportunities for proper planning due to its rapid and organic, rather than 
planned and structured growth. It is rare for any city to be given an opportunity to rejuvenate 
and enhance itself, while expanding at the same time. Therefore, planners and decision-makers 
responsible for the Doha reconstruction project are looking elsewhere in the world and in 
different realms for successful examples of establishment or use of norms and standards in city 
planning. The ultimate goal is to allow Doha to become a city of international stature. This 
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vision, embodied by QNV’s (Qatar National Vision 2030) (General Secretariat for 
Development Planning 2008) four pillars, is interpreted by QNMP (Qatar National Master Plan 
2030) into seven spatial and physical planning principles, namely quality of life for all, 
sustainability, environmental values, connectivity of people, connectivity of places, economic 
growth, and diversification. Indeed, achieving sustainability and walkability is one of the main 
goals of this initiative, as it seeks to improve the quality of life. Qatari people believe that they 
can do what others perceive as impossible. They are confident that, by integrating global values 
of the vast international community of foreigners who reside in the state with their local identity 
and principles, Doha can rise and become a significant city on the world map. Through 
observation of the existing built environment of Doha and the history of Arab/Islamic cities, it 
is evident that walkability is an important dimension of everyday life. Despite the harsh climate, 
people can comfortably enjoy outdoor activities during at least eight months of the year. 

Yet, during such a rapid change, errors and omissions may occur. Consequently, akin to the oft-
cited butterfly effect, this process of transformation can easily affect the city's morphology in 
an undesired manner. As a result, the city's walkability, and even its very identity, can be 
compromised. Public space requires far greater urban design considerations than what has been 
accorded to this date. Instead of looking at the public space as the leftover areas among 
profitable private developments, Doha, as the sustainable city of the future, has to create viable, 
climatically comfortable and pleasant spatial nodes. In particular, the aim is to ensure 
connectivity among various modes of transportation, places of relaxation, social integration, 
and interaction among its diverse demographic populations. 

This study explores the walkability level in the built environment of Doha city, focusing on one 
of its neighborhoods, the Al-Markhyia. The aim is to answer the following pivotal questions: 
Can we consider Doha as a pedestrian-friendly city? Can Doha be considered as a ‘walkable’ 
city? In the event that the answers to these questions are negative, the potential for walkability 
in Doha will be examined. In other words, in an attempt to delineate successful principles for 
improving the built environment in the forthcoming redevelopment, the study aims to determine 
both positive and negative aspects of the urban design of the existing built environment. The 
goal is to respond to the specific question: Is it possible to develop Doha while ensuring that it 
remains a pedestrian-friendly city? However, before delving deeper into the subject matter, it 
is vital to consider and understand why people in the Gulf Region are hesitant to walk. Does a 
cultural perception prioritize movement of cars rather than people? Or, is the growing 
preference for motorized transport driven by the low price of fuel?  

In the past, walking in Doha seemed to be common. The built environment of the old city of 
Doha, characterized by narrow streets, where walls of the traditional houses created shadows, 
as well as concentration of the neighborhoods close in proximity to the key necessities and 
facilities, are testament to the pedestrian realm and culture of the former city life. With the 
discovery of oil in Qatar and the commencement of its extraction for energy use, fuel became 
more affordable. At the same time, as oil trading replaced pearl diving-based economy, 
inhabitants transitioned from walking to using cars in their daily commutes. As a result, at the 
beginning of this new oil era, the city’s transformation was based on American style urbanism. 
As the city was re-planned, dependence on motorized vehicles increased. These arguments 
notwithstanding, culture seems to be a catalyst of walkability, rather than an obstacle to 
walking. 

Extant research in this field advocates for the planners and the urban designers to establish new 
planning principles that consider quality of life, sustainability and walkability as the key 
elements. The aim of these principles is to define a set of guidelines that would enhance Doha’s 
public realm and encourage its habitants to walk, use public transportation, or ride a bike. These 
recommendations should also add value to the already established guidelines of Qatar’s 
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sustainability rating system, GSAS. This cohesion would result in a better solution for a long-
term city planning, where environmental impact would be reduced during the demolishing and 
construction stages. By using public transportation, walking or riding a bike, fuel consumption 
is significantly reduced and the CO2 emissions consequently decreased. As it is widely 
recognized that CO2 emissions are the main driver behind the climate change, their reduction 
requires a more global approach, even though the effects might be perceived as a local problem. 
It is possible to anticipate preservation of the local environment and create more social 
interaction, which could in turn boost the economy of the city (Abu Dhabi Urban Planning 
Council 2010). 

2. Walkability in the City 

Walking is defined as the basic and the most important form of human mobility. Empirical 
evidence suggests that walking improves both mental and physical health and increases social 
interaction among people, thus improving quality of life. Walking efficiently energizes public 
domain and helps build pleasant and energetic image of the city. Since walking affects the city 
at different levels, walkability should be encouraged and studied on different scales as well. 
The best-planned cities are those that encourage their habitants to walk more. Through the use 
of strategic layout, planned land use, and street layout that offers safe passage and is attractive 
to the pedestrians, walking can become not only an alternative, but rather the main mode of 
transportation. While walkability is directly affected by urban design and public life, mixed 
land use, connectivity, population density and proximity to major necessities and facilities are 
also its key determinants.  

It is essential to understand the main principles of quality design of selected city’s planners, 
such as Christopher Alexander, Jane Jacobs, Kevin Lynch, Alan Jacobs, and Donald Appleyard. 
Jacobs (2010) suggested that streets and sidewalks are the main public areas of the city. In her 
view, a well-used street is often safer than a park. J. Jacobs also identified the four physical 
conditions necessary for dynamic urban life, namely multifunctional neighborhood or district 
(to create and enrich social life), short blocks, varying age and the condition of buildings, and 
sufficient density (Hassan, Lee & Yoo 2014). Lynch (1960), on the other hand, defined the 
legibility of the cityscape as the ease with which its parts can be recognized and organized into 
a coherent pattern. He defined the ‘imageability’ as the quality of a physical object that gives 
an observer a strong vivid image. He further noted: 

“The paths, the network of habitual or potential lines of movement through the urban 
complex,. .. The key lines should have some singular quality which marks them off from 
the surrounding channels: a concentration of some special use or activity along their 
margins, a characteristic spatial quality, a special texture of floor or façade a particular 
lighting pattern, a unique set of smells or sounds, a typical detail or mode of planting. 
.. . These characters should be so applied as to give continuity to the path. .. The very 
concentration of habitual travel along a path, as by a transit line, will reinforce this 
familiar, continuous image”. (p. 96) 

For an urban environment to be deemed appropriate, it must successfully integrate various 
everyday activities, such as living, working and shopping, in reasonable proximity (accessible 
by walking) to each other. Properly planned public space promotes pedestrian interaction, as 
no public life can take place when residents are isolated in their cars. As Hassan et al. (2014) 
noted: 

“In principle, mixed use, accessibility, community involvement and pedestrian realm, 
all required compactness and a certain number of populations that allow the society to 
interact and integrate. Alexander and A. Jacobs, as well as Appleyard, provide density 
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figures promoting medium rather than high or low density. Jane Jacobs also supposed 
urban density rather than the suburb is required for creating a vibrant urban center”. 
(p. 332) 

Introducing and enhancing walkability in a city can result in a wide range of benefits. By 
reducing dependency on cars and endorsing walkability, the city can become more sustainable 
and 'livable', as air pollution, congestion, noise and vibration brought by heavy traffic will be 
reduced. Walkability also increases property and land value, while also yielding commercial 
benefit owing to a higher level of footfall. At the individual level, walkability is also highly 
beneficial, as it promotes health and improves one’s quality of life. Finally, it also encourages 
integration among communities and improves social life. 

 Walkability, an axiom of urban development 

Walkability is also a major element in contemporary urbanism, as it has been proven to be a 
vital element of Smart Growth Principles (Smart Growth Network - MD Dept of Planning, 
USA 1997). Indeed, according to Wheeler (2004), “one of the biggest challenges at a 
neighborhood level is making arterial streets more pedestrian-friendly and livable” (p. 200). 
Sustainable development of cities requires reducing travel distances for pedestrians, in order to 
make walking and biking easier and more practical (Litman 2012). Moreover, by reducing 
travel distances, the number of people on a given street increases, diversifying the range of 
activities they partake in, thus strengthening the sense of security. As was recently noted, “To 
foster the walkability, communities must mix land uses and build compactly, as well as ensure 
safe and inviting pedestrian corridors” (SGN n.d.). Promoting mixing and interaction among 
people of different ages, social classes, educational backgrounds, etc., is also one of the key 
principles of Smart Growth. Most importantly, diversity of a neighborhood’s inhabitants can 
help increase its walkability, as it tends to create a complex array of distinct pedestrian fluxes. 
Thus, it becomes important to offer a range of different housing opportunities and choices, and 
to provide a variety of transportation choices (mixing transportation systems can actually 
increase walking frequencies in a neighborhood, rather than discourage it). Other Smart Growth 
principles also intersect with the notion of walkability. Strengthening and directing 
development towards existing communities, taking cost-effective development decisions, and 
encouraging community and stakeholders’ collaboration in all development decisions are the 
basic elements of sustainable development that could help foster walkability in a neighborhood, 
whether directly or indirectly (Smart Growth Network 2003). 

The walkability of a neighborhood is highly dependent on the residents’ walking experience. 
In order to increase it, according to Abdul Karim and Azmi (2013), it is necessary to ensure a 
right balance between safety and security on one hand, and convenience, enjoyability and 
attractiveness on the other. Exploring work and leisure walking in relation to neighborhood 
walkability, in related researches such as Owen et al. (2007), has shown that street connectivity 
and proximity to retail are positively associated with walking for transport or as function, but 
not walking for recreation. The relationship is also stronger for weekly frequentation than for 
weekly minutes of walking, as more-walk-able neighborhoods required shorter walking trips to 
reach a destination than did less-walk-able neighborhoods.  

Consequently, walkability in any given city should be measured based on the specific variables 
that are pertinent to the study of the human behavior of its residents. 

3. Walkability and planning regulations in Qatar 

Walkability is a rather vague concept that is endorsed by nearly all of us, despite lack of its 
precise qualitative and quantitative evaluation. In addition, as walkability is rarely defined in 
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operational terms, when attempting to develop policies and regulations, the concept proves 
rather challenging. In the early 2000s, Qatar started working on defining operationalizing the 
dimensions of public realms, including walkability. At this time, the department for Municipal 
and Urban Planning was formally established.  

Presently, macro-scale policy approach to city building and spatial planning in Doha is 
dominated by the expert international firms, with the contribution of local urban planning 
teams. As a result, the situation on the ground is significantly different and somewhat 
contradictory to the design plan. In order to consider the nature of realization of urban public 
spaces within the context of a wide range of city building settlements, a typology of new urban 
landscape should be outlined and discussed in relation to the city’s vision and should include 
the main micro units, such as the existing neighborhoods. 

The development plan of the new mega projects in Doha, such as Lusail City, The Pearl Qatar, 
and Msheireb downtown, also included a master plan study with guidelines for the public 
realms with consideration of walkability. However, these projects have not yet been integrated 
within the existing urban fabric of Doha, nor are there any considerations of the relation 
between existing built environment and the city’s morphology.  

 Walkability in the history of Arab and Islamic citi es 

According to a well-known Arabic proverb, walking to the mosque is highly rewarding, and 
the worshippers who will have the greatest reward (‘Hasanat’) are those whose houses are 
further away. In the examples of Arab/Islamic cities, as a response to the aforementioned quote, 
it is evident that mosque was built in the heart of each neighborhood. Neighborhoods would 
then organically grow around the mosque and a number of such concentrated neighborhoods 
would merge to form a city. The city’s morphology and its urban spaces, including dead-end 
streets and small open areas within housing compounds, known as Baraha, were considered as 
a continuation of the domestic space and were thus under the care of the residents. The hierarchy 
of the streets and the walkways, with consideration to the transition from public to semipublic, 
semipublic to semi-private, and semi-private to private spaces, are principles that encouraged 
walkability and integration of the social domain. 

The urban morphology of Doha, like other Islamic cities, was developed considering 
walkability as the main mode of mobility and interaction among communities. Accordingly, 
certain physical qualities were deemed necessary for functional walkways. Walkways primarily 
provide access to adjacent amenities and allow travel on foot from one place to another within 
and throughout surrounding neighborhoods. The main qualities of good walkways are safety, 
offering warmth or sunlight when it is cool and shade and coolness when it is not, comfortable 
space for pedestrian traffic, and a healthy social atmosphere. 

Additionally, the best walkways are characterized by the transparency at the boundaries, where 
the public realm starts to be less public, often when a semi-private or a private property meets 
the walkway. In such instances, one can see or have a sense of what it is that defines the street 
and the public realm. In particular, one senses an invitation to view or get to know, even if only 
imaginatively, what is behind the walls surrounding the private spaces. This is where a sort of 
tension is formed between the public and the private realms.  

4. The Research Method 

The proposed methodological approach assists in analyzing the current function, form, unity, 
and accessibility of Al Markhiya Neighborhood and Khalifa Street. Rather than conducting a 
quantitative survey, the main analysis performed in this study is based on extant theoretical 
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studies, prior experiences, and synthesis. Gathering and analyzing these data sources is intended 
to provide a better understanding of real specific problems of the area of interest for this 
investigation (Al Markhiya neighborhood and Khalifa Street). The findings yielded are 
expected to convey a vision for the pedestrian’s mobilization and enhancement of the public 
space. 

5. Introduction to the context 

Al Markhiya neighborhood and Khalifa Street environment is vital to the neighborhood's 
success as a place for living and working, as well as a commercial destination for visitors. The 
provision of high quality spaces in the town center, and the neighborhoods surrounding this 
area, is essential for improving the quality of life for people who inhabit and use these spaces. 
The area is facing two major streets—Khalifa Street and Al Markhiya Street. These streets are 
primary spaces for public interaction and activity in Doha. Despite currently being highly 
important to the daily lives, these streets have lacked refurbishment and good management. 
Consequently, in number of places in this area, streets and public spaces have been neglected 
and have become unhygienic, unpleasant and unsafe. This has created problems that go beyond 
appearance and function, affecting the attitudes and perceptions of the people living around and 
using our city center. The main issue is that most residents do not perceive their living 
environment as safe. Indeed, it is apparent that these neighborhoods have been developed for 
car use, without any consideration for pedestrians (Jacobs 1995). 

Given the extent of this problem, it is essential to identify those responsible for addressing it. 
In other words, is it the responsibility of urban designers, architects, planners and government 
officials to prepare and implement well-designed, well-ordered and well-maintained 
neighborhoods, streets and public spaces as an expression of user friendly, secure and easy to 
get around, well used and safe neighborhoods? 

Al Markhiya neighborhood is located in the middle of Doha city and connects city’s east part 
with its western regions. This results in a major flow of commuter traffic between the Al-Dafna 
area and the Education city, via Khalifa Street; and between south of Doha and Qatar University 
area via C-ring road. Moreover, major road networks, such as C ring-Al Khor, and D ring-Al 
Shamal, are crossing through Khalifa Street. Khalifa Street is considered as an arterial road of 
the city of Doha, connecting major transversal roads. In addition, it is a major road, serving the 
main surrounding developments. 

 

Figure 1. Case Study Location 
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 Findings: 

While the older urban values of density, mixed use, walkability and sustainability became 
objectives that required concentrated efforts and creativity of urban designers, owing to its 
strategic location, Al Markhiya always had a great potential to be a unique and self-sustaining 
neighborhood in Doha. A commercial frontage at Khalifa Street enables the area to achieve a 
small-scale integrated community. Walkability and economic vitality, along with connectivity 
and accessibility, enhance both social and economic value of the area. Most importantly, as 
they evoke the feeling in the residents that they belong to the place, they increase their sense of 
personal responsibility for its public spaces. Therefore, this neighborhood can be considered as 
respectful to the traditional fabric of the city with privileges of continuity, walkability, small-
scale enterprise and amenities.  

However, from another point of view, the problem of walkability in the Al Markhiya area may 
be a direct result of municipality’s failure to invest in infrastructure and refurbishment of 
landscaped areas.  

The aforementioned problems are also evident in the wider Doha city. Problems appear on a 
variety of urban scales, ranging from land use management to the details of the sidewalk design 
(comfort, presence of benches, bins, pedestrian crossings, etc.).  

 

Figure 2. Current Land Use 
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Figure 3. Solid and Void showing the morphology of the neighborhood  
The ideal area block size in the Al Markhiya ranges between 100 m and 400 m  

�

�

Figure 3. Solid and Void showing the morphology 
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Figure 4. Map dated 2010, showing the proposed and the existing mosque locations in Al-Markhiya 
neighborhood, alongside vital amenities (mosques with retail) in the neighborhoods, Source: Draft 

Qatar National Framework 2032 
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To analyze and properly asses the area of interest, the built environment variables have been 
tabulated, and were examined alongside the site maps and photos.  

�

Figure 5. The 6. Site Images 
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 Synthesis: 

5.2.1. Site Assessment 

Table 1 outlines the measurable urban variables that can assist in the assessment of the 
walkability potential in the synthesis of the proposed studied area. These elements are based on 
Jane Jacob's principles and are divided into two categories—K. Lynch's 'legibility' and 
'imageability'. Each element under the heading “The Criteria” is rated in percentages based on 
the assessment performed during the site visits.  

Table 1. Indicators and Scores  
10 indicates “ very poor” while 100 denotes “very good” rating 

The Criteria The definition Score Ranking  
(10-100) 

"Legibility" �

Connectivity/ 
Permeability/Proximity 

Increasing shortcuts, or rather 
avoiding detours, eases the task. It 
also reminds users of the proximity 
of a given destination and offers a 
more human scale territory.  

90-100 

Accessibility/ 
Convenience 

These notions are related to the idea 
of practicability of the public space. 
Better understanding of the public 
space layout and greater comfort can 
encourage walking.  

80-90 

Safety/Security While these elements are obvious, 
they could depend on very subtle 
details, especially within the large-
scale urban layout. 

90-100 

Land Use 'Mix-ability' of land use should 
acquire a certain balance. Too much 
mixed land use may be 
unmanageable, whereas too little 
may tend to 'zone' functions in 
different areas. Land use should be 
considered within a human scale. 

80-90 

Residential Density/ 
Amenities Density 

This notion correlates with the 
previous criteria. Good balance 
between residential and amenities 
density (i.e., services, work, retail, 
etc.) provide clarity to a 
neighborhood, hence increasing its 
accessibility and attractiveness. 

50-60 

Walking Pattern The very purpose of a walk can 
change its pattern, its rhythm and 
pedestrian’s behavior. Streets can be 
evaluated using a ratio between how 
many inhabitants use them for 
service purpose and how many use 
them for leisure. 

70-80 
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The Criteria The definition Score Ranking  
(10-100) 

"Imageability" �

Street Character Evaluation of the street 
attractiveness, its presence and how 
strongly it can imprint into a person’s 
memory. Balance between 'strong' 
streets and 'weak' streets gives 
rhythm to a walk. 

60-70 

'Enjoyability' 'Enjoyability' can be considered as a 
consequence of the other elements 
defined in this table. It is, however, 
an important variable that could 
make walking in this or any other 
street the purpose itself. 

50-60 

Public and Social 
Behavior 

Only human interaction can bring 
public space to life, whereby greater 
interaction results in more life. 
Public relations in a given space can 
be measured by evaluating the health 
of the interactions, their nature and 
purpose, their circumstances, etc. 

50-60 

Quality of Urban Design Urban design's main aim should be 
comfort. The number of benches 
available, the distance between bins, 
density of flora, sidewalk width, 
materials utilized, water 
management, etc., all play an 
important role in increasing comfort. 
Thus, all these elements should be 
taken into consideration when 
creating a unique design aiming to 
foster a pleasant image of the city. 

50-60 

Serendipity Defined as 'fortunate happenstance' 
or 'pleasant surprise', serendipity is 
notion of haphazard occurrences and 
unpredictability. How pleasant it 
would be to meet an old friend when 
walking to the local supermarket? 
This sort of haphazard gives a more 
human or natural air to public space 
and it can be provoked through 
intelligent and thoughtful urban 
layout. 

50-60 

 

6. Discussion and results  

The qualitative surveys conducted on the study site, along with observations and analyses of 
photographs, lead to the several important deductions discussed below. 

The amenities and commercial shops in the built environment are sufficient and convenient 
enough to support a healthy lifestyle in the neighborhood. The existing neighborhood is 
characterized by considerable diversity in this sector. Amenities and commercial shops are well 
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distributed and provide a good balance between centrality and accessibility. Indeed, two main 
areas can be easily identified: the commercial frontage of Khalifa Street, which runs along one 
of the four sides of the neighborhood, and a mixture of amenities and commercial areas at the 
boundary of the north side of the street. 

The density of an area is closely related to walkability . High residential densities are usually 
characterized by a dense network of 'destinations'. These areas support the presence and 
proximity of local shops, services, and public transport. However, Al Markhiya neighborhood 
lacks high residential density, as all housing units in that area are single-family homes. Most 
housing in the area is grouped into compounds and building blocks. This arrangement decreases 
the integration among residents living in different compounds. However, there are many vacant 
and unused land plots in Al Markhiya, which could have been temporarily transformed into 
green areas. As this valuable initiative never took place, they are presently unusable and 
contribute to a lower density. 

The streets are designed for cars. As a result of the design favoring motorized transport, scales 
are inappropriate for pedestrians and the navigation and signage are aimed for cars only. Most 
sidewalks are neither properly designed nor enhanced enough for a pleasant walking 
experience. Limited mobility of disabled and old people has not been taken into consideration 
in many areas. No shades or street furniture is provided. It is unsafe to walk on sidewalks in 
Doha in general, as many of the roads are under construction. The contractors are not 
sufficiently aware of the need to secure alternative pathways. However, it is also possible that 
the authorities are not strict enough to curb such pedestrian-unfriendly practices. 

As previously noted, Al Markhiya neighborhood was not considered when Doha Metro was 
planned, as there are no planned Metro stations in the studied area (Qatar Rail 2011). On the 
other hand, there are two existing bus stops that could facilitate longer commutes that are 
impractical for walking.  

7. Conclusion 

The study presented here outlined some indicators that can be used to examine the walkability 
level in a neighborhood. This case study was conducted in Doha city, and the analysis findings 
revealed that the studied area scored higher on the legibility scale than on imageability. This 
leads to the conclusion that, by increasing the residential density in the neighborhood, walking 
opportunities would increase. However, in order to increase the imageability score, it is 
necessary to enhance the public realm and work on the architecture of the buildings. It is 
apparent that compounds and extensive palaces discourage walkability in this neighborhood, 
because there is no transparency, no ‘imageability’, and in turn no enjoyability. On the other 
hand, the results reported here also reveal that it is possible to achieve walkability in Doha, and 
Gulf Cities in general, by adopting Western concepts, such as those proposed by Jane Jacob. 
Moreover, Smart Growth frameworks also provide opportunities to transform the city into a 
more pedestrian-friendly environment it once was. It is possible to formulate guidelines that are 
compatible with the existing built environment in the region. Finally, while this study has 
provided some significant suggestions, it is, as any other research of this type, affected by 
several limitations. Most importantly, the results reported in this study were derived from a 
study of a single neighborhood and should be viewed as a first step towards developing the 
entire city. Thus, while they cannot be generalized, they can serve as a foundation for future 
work in this area. 

Indeed, the following recommendations can be made: 
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�  The planners should aim to encourage walkability by prompting a model inspired by the 
past that is compact, mixed-use, diverse, transit-friendly, and takes into consideration a 
hierarchy of buildings and places, all in order to promote face-to-face social interaction 
(Inam 2014) 

�  The best way of thinking about urbanism and the material city is through focus on the 
formal qualities of the city by default rather than as an afterthought. 

�  The planners are requested to ensure environmental sustainability, safety and personal 
security in their proposed planning design, planning guidelines and building regulations. 
In addition, they must establish guidelines for improving accessibility for all, 
connectivity, and walkability. Their designs should also enhance the sidewalks and 
pathways and provide furnishings on the streets. 

�  There is a need for a Transport Strategy that clarifies the government’s support of the 
pedestrian zones. Moreover, it is essential to offer an affordable, integrated, safe, 
responsive and sustainable transport system. As a broader objective, such a strategy 
should enhance economic, social and environmental integration and development. 

�  The planners are required to protect and promote public health.  

�  The planners should assist economic development.  
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Abstract:  

As the Modernist Planning approach remains deeply entrenched in urban planning in the global 
south, new evidences of sub-optimal outcomes influenced by the implementation of the Master 
Plan paradigm are emerging. The framework provided by the Master Plan approach has long 
been criticized for being rigid, static and non-responsive to the dynamics and complexities of 
development in most global south cities. This has been linked to disjointed, fragmented and un-
coordinated sequencing of implementation usually imposed from provisions of the Master Plan. 
As it still is for most global south cities, the planning system in Abuja, the new Federal Capital 
City of Nigeria has remained dependent on a Master Plan (modernist planning) prepared in 
1979. Like many components of the plan, proposed dedicated rail and bus transit-way system 
with high density development abutting its corridors has remained on the shelves awaiting 
implementation for over 30 years. While the rail system is held in abeyance, the proposed high 
density housing has overtime systematically been replaced by extensive low density housing 
development tagged ‘Mass Housing’, which in principle negates the objective of optimizing 
transit operations through landuse and transport integration. The comprehensive review of 
Master Plans usually required to accommodate change dynamics has not been the case in Abuja 
in the last 30 years for many reasons including cost. But it also raises further concerns on the 
lack of suitability of the Master Plan approach resulting from flexibility considerations. The 
prevailing uncoordinated sequencing of spatial developments along the transit corridor 
reservation in Abuja and the implications therein has explanation in the inadequacies of the 
Master Plan paradigm that needs further elaboration.  

This paper explores the disconnect in the provision of low density housing developments along 
designated transit corridors in the Federal Capital City Abuja contrary to the provisions of the 
city’s Master Plan and the implications, and how this situation may have been influenced by 
the Modernist Planning paradigm. The paper relies on qualitative data sources (urban planning 
documents and plans, archival records of maps and satellite imageries), physical surveys and 
observation, interviews and Focus Group Discussion (FGD) sessions with practitioners of 
relevant institutions. These data sources were triangulated to generate arguments that are 
consistent with the suggested linkage between sub-optimal urban planning outcome and the use 
of the Modernist Planning paradigm. The paper concludes by recommending for a paradigm 
shift towards a strategic, outcome focused, context-specific and flexible approach that is 
generated from situated experiences of rapidly urbanizing cities of the global south. 

Keywords:  

Modernist Planning, Master Plan, Sequence of development, Transit Infrastructure, Major 
housing development, Global south cities 



110 

1. Introduction 

Despite lengthy debates about the need to re-evaluate the relevance and usefulness of the 
Modernist Planning paradigm, several studies have explicated evidences of how the Modernist 
Planning approach has not only remained deeply entrenched in urban planning in the global 
south, but how it has continued to produce undesirable consequences. The compendium of 
studies by the UNHSP (2009) provided evidences that show how global south cities have 
remained stuck to the vestiges of this modernist planning paradigm, and how urban planning 
outcomes have remained sub-optimal. With the continued application of the modernist planning 
paradigm which is characterized by restrictive bureaucratic practices, weak sectoral integration, 
spatial and functional differentiation of uses, and technocratic-driven processes, urban planning 
outcomes resulting from its application have generally not been optimal (Nadin, 2007, UNHSP, 
2009). 

In view of the unprecedented trend of urban population growth in global south cities (UNHSP, 
2008), the rigid, static and non-responsive features of the Master Plan approach has made 
response to the complex and dynamic trends of growth difficult to achieve. This is also linked 
to the challenges of disjointed, fragmented and un-coordinated sequencing of implementation 
usually imposed by the Master Plan. The implications include the delayed implementation of 
fundamental infrastructure development, urban sprawl, and traffic congestion. 

In consonance with the existing situation in most global south cities, the planning system in 
Abuja, the new Federal Capital City of Nigeria has remained dependent on a Master Plan 
prepared in 1979 (Razak, 2013). Like many components of the plan, the proposed dedicated 
rail and bus transit-way system with its abutting high density development has remained on the 
shelves awaiting implementation for over 30 years. The proposed transit infrastructure has been 
designed to traverse the city passing through sector and district centres (FCDA, 1979) while 
high density housing development within the sphere of influence of the transit stations are to 
generate ridership for optimizing transit operations. While the rail system has been held in 
abeyance, the proposed high density housing has overtime systematically been replaced by 
extensive low density housing development tagged ‘Mass Housing’, which in principle negates 
the objective of optimizing transit operations through landuse and transport integration.  

The comprehensive review of Master Plans usually require to accommodate change dynamics 
associated with population growth has not been the case in Abuja in the last 30 years due to 
bureaucracies and funding challenges. These are also further concerns on the lack of suitability 
of the Master Plan approach.  

This choice of Abuja as case city is for several reasons, including primarily its use of the master 
plan paradigm to guide growth. The city enjoys a central geographic location, is an economic 
hub and enjoys rapid population growth. In this paper, it is established that the prevailing 
uncoordinated sequencing of spatial developments along the transit corridor reservation in 
Abuja and the implications therein has explanation in the inadequacies of the Master Plan 
paradigm. The disconnect in the provision of low density housing developments along 
designated transit corridors in the Federal Capital City Abuja is contrary to the provisions of 
the city’s Master Plan and the implications, and how this situation may have been influenced 
by the master plan paradigm is focus of the discussions. 

2. The Blueprint and the Modernist Planning View 

The pre-World War II planning in Britain largely concentrated on a plan-led design with a 
strong emphasis on physical and blueprint Master Plans. This approach illustrating the spatial 
configuration of an ideal city has since guided and dominated planning theory and practice 
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through to the middle of the 20th century (UNHSP 2009, p.206; Taylor 1998, p.5-17). 
Consequently, Modernist Planning ideas have shaped the development of major cities in the 
global north region which comprises of North America, Western Europe, developed part of East 
Asia and Australia was later exported to the global south region which comprises of Africa, 
Latin America, developing Asia, and the Middle East. 

Since the beginning of the 21st century, the urban planning systems and institutions in the global 
south have continued to be shaped by the relics of the off-the-shelf Modernist Planning 
paradigm (UNHSP 2009, p.59f, and 77). This planning model is a technocratic, top-down model 
and characterized majorly by restrictive bureaucratic practices, single use zoning, and the 
predict and provide engineering solution of the building and expansion of highways (Jacobs, 
1961, UNHSP 2009, Newman and Kenworthy, 2000, Nadin, 2007). 

The Modernist Planning approach has often been criticized on the grounds that it over-
emphasizes the broad physical elements of a city, the plans resulting from its application are 
not situation-specific, and are easily out-paced by the trends of city growth (UNHSP, 2009).The 
blueprint approach has also not been able to address the specific dynamic complexity that faces 
the rapidly urbanizing global south cities. In addition, it is self-evident that the static blueprint 
and end-state documents are inappropriate for addressing the challenges of the dynamic nature 
of cities. Nadin (2006), Shaw and Lord (2009), Allmedinger and Haughton (2010) argued that 
spatial planning and strategies should go beyond the traditional landuse planning and the task 
of refusal or approval of planning permission, but to focus on the coordinative role of joining-
up government to better realize outcomes by considering integrated policies for the 
development and use of land. With an increasing need for effective response to the trend of 
urban population growth, and to mainstream sustainable urban development strategies into the 
growth agenda of global south cities, these existing planning tools may no longer be relevant.  

3. Sequence of Transit Development in Cities 

The focus of this section is to show literature and empirical evidences of the order and 
sequencing of transit development and the implications, and to further illustrate how cities 
shaped by the Master Plan approach are often faced with the challenge of incongruent sequence 
of developments. The vision plan of a city in practice usually shows the linkage / integration 
between landuse and transportation networks, and therefore defines the framework for a city’s 
development. The examples of strategic vision plans that integrate landuse and transport 
networks at the city, city-region or metropolis level are discussed / reported in the studies of 
Calthorpe’s neighborhood scale TOD site design (Calthorpe, 1993) (UNHSP 2013, p.93), 
Stockholm’s “necklace of pearls” (Cervero and Murakami, 2008 p. 23) and Copenhagen’s 
“finger plan” (Cervero 1998) (Suzuki et al. 2013 p.4).  

The common underlying strategy of sequencing is a focus on linking clusters of housing and 
employment with transit infrastructure ensure that these developments and the transit system 
are functionally related while also ensuring that the development of the transit infrastructure 
precede the housing development. Therefore, in line with the city’s vision plans, the designated 
transit corridors for channeling the city growth are defined early in the planning process with 
the transit infrastructure built in advance to spur growth along the designated growth axes. 
These evidences therefore show that the appropriate sequence of transit infrastructure 
development in a city is to have transit system to precede and shape other landuse 
developments.  

However, evidences of global south cities where the application of the Master Plan approach 
has occurred show that the sequencing of transit infrastructure development is commonly 
missed because of the rigid and static features of the Master Plan approach, and as well due the 
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slow response to the rapid urban population growth, and low level of priority and financing for 
transit infrastructure development (UNHSP, 2009, Razak, 2012). As a result, while the 
implementation of the transit infrastructure are usually held in abeyance, the development of 
low density housing along transit corridors have occurred with such spatial character that is 
usually not consistent with the optimization of landuse and transit integration.  

4. Methodology 

Data for the study was collected from Primary and Secondary sources. The Primary data were 
acquired from direct personal observation, photo recording, and interview sessions. The 
interview sessions were held with purposively selected urban planning practitioners with in-
depth insights of public/government establishments such as the urban planning Departments of 
the Federal Capital Development Authority (FCDA), Satellite Towns Development Agency 
(STDA), FCT Transport Secretariat; private consulting firms and the academia. The total 
number of interviews conducted was 30.  

Primary data from Authors’ field survey of the character of the existing housing development 
within the half-mile radius sphere of influence of an LRT station was used to corroborate the 
spatial analysis of archival records of satellite imageries of the area. Secondary data were also 
collected from urban planning documents obtained from the FCDA Urban planning department 
which included the Abuja Master Plan. The contents of the Abuja Master Plan document were 
analysed in order to reveal the provisions of the planned transit development and the character 
of developments along its corridors. The data set were analysed to show a comparison between 
the density prescribed in the plan and the current density of developments along the transit 
corridors. This was to explain the role of the modernist planning approach in influencing the 
uncoordinated sequencing of transit infrastructure developments and the need for an alternative 
approach.  

5. Results and Discussions 
 Provision of the Abuja Master Plan as it relates to Transit Infrastructure and 

Development along its Corridor 

The Abuja master plan was prepared in 1979 by IPA with a follow up Transportation Plan by 
Sofretu Amana Osot of France prepared in 1981. The provisions for transit infrastructure 
included LRT network running through the spine of the city. This included planned residential 
and employment areas especially in the transit hubs in the city, sectors and some district centres 
as illustrated in figures 1 and 2. 
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�Figure 1: The Abuja Mater Plan showing the pathway of the Transit way 
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 Source: FCDA/Sofretu, Amana, Osot, 1981. 
Figure 2: Abuja Transportation Master Plan showing Transit Network within the Core-City (FCC) 

The provision of these plans as regards the development of the transit infrastructure has 
remained largely unimplemented. In 2006, the city authority/administration recognized the 
need to give priority to transit infrastructure development and the Abuja Metropolitan Public 
Transport Concept plan was subsequently prepared by Albert Speers and Partners of Germany 
(see Figure 3 below). However, since 2006 to-date only 2 Lots of the entire LRT network has 
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been commissioned and to-date (2014) progress of work is about 30% to completion. Within 
this period (1979 – to date), development along these proposed transit corridors have been 
characterised by low density residential developments which is unlikely to support the optimal 
operation of the LRT when completed. 

 The Sequence of Transit Infrastructure and Developments along its Corridor 

As described above, with the LRT infrastructure remaining largely unimplemented, and with 
the housing developments along these corridors being predominantly low density, the sequence 
of transit infrastructure development proposed by the Master Plan has been altered. In 
comparison, this situation is consistent with the findings in the studies by Calthorpe (1993), 
Cervero and Murakami (2008 p. 23) and Cervero (1998) which argue for the development of 
transit ahead of other landuse (residential) developments, the challenges of inappropriate 
sequencing in Abuja is therefore evident.  

 Physical Observation of the character of existing Development along the Transit 
Corridor 

In line with the proposition of the LRT network proposed by the Abuja Metropolitan Concept 
Plan (See Figure 3), the LRT network and the stations located along its corridors form the basis 
for the selection of the station used as the case study. �

�

 Source: FCDA/Albert Speers and Partners, 2008. 
�Figure 3: FCT-Abuja Metropolitan Public Transport C oncept  

Figure 3 shows the network of the LRT system and the 12 stations proposed along its corridor. 
Figure 4 shows the satellite imageries of the spatial character of developments within the half-
mile sphere of influence of the LRT station in Garki II District. The physical character of 
existing housing developments along the corridor of the LRT was captured during a physical 
survey and presented in Figures 5 and 6. 
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Source: Google Earth, 2014.  
Figure 4: Satellite Imagery of Garki II District, A buja 

� �

Source: Authors’ Field Survey, 2014.Source: Authors’ Field Survey, 2014.  
Figure 5 and 6: An example of the character of development within the sphere of influence of the 

LRT station within Garki II District, Abuja 

Figure 5 and 6 shows the predominance of single dwelling units along these corridors with 
some dotted multiple dwelling units. This therefore, depicts the character of housing-density 
along the transit corridor. 

 Spatial Analysis of the Comparison of existing Density and prescribed Density of 
Development along the Transit Corridor (Especially LRT) 

The comparative analysis of existing and proposed development density along the transit 
corridor is made in this section. This is based on the spatial analysis of the satellite imageries 
for one of the selected proposed LRT station located in Garki II District and the physical 
observation of the existing character of development within the quarter of a mile radius sphere 
of influence of the LRT station (See Figures 7). 
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Figure 7: Satellite imagery of the LRT station showing its sphere of influence and the spatial 

character of development around it. 

Analysis of these imageries and physical observation shows the predominance of single 
dwelling units along these corridors with some dotted multiple dwelling units. The density 
analysis shows an average of 17.77 dwelling units per hectare. The density specification along 
an LRT station according to the studies of Pushkarev and Zopan (1977), Dittmar and Ohland 
(2007), Guerra and Cervero (2011) is put at 36.08 dwelling units per hectare. The comparison 
of these density levels is reported in Table 1 below. 

Table 1: Comparison between existing and prescribed density levels around transit stations 

Size 
in 

radius 
(m) 

Land 
Area 
(Ha) 

Existing density 
around transit 

station 

Prescribed density 
within TOD Savings 

realizable 
from each 

zone 
(Dwellings) 

Savings 
realizable 

from 
each 
zonec 
(Land 

Area in 
Ha) 

Prescription 
on 

Densitiesa 

(Dwellings 
Per Ha) 

Number 
of 

Dwellings 
realizable 

from 
each zone 

Prescriptions 
on Densitiesb 

(Dwellings 
Per Ha) 

Number 
of 

Dwellings 
realizable 

from 
each zone 

400m 50.272 17.77 893 36.08 1814 921 51.83 
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Findings from Table 1 above show that within the 400m radius (quarter of a mile) of the intense 
zone of the sphere of influence of an LRT station, there exists a gap between the existing and 
prescribed density levels. The gap represents the deficit in the existing level of density and 
indicates a shortfall in the level of density required around a transit station. In percentage terms, 
the existing density level would need to be leveraged by 103.51% to achieve the required 
prescribed density levels.  

 Interview Data from Relevant Practitioners 

In order to provide corroborative evidences to the identified challenges of sequencing that 
appear to inhibit optimal outcomes from the implementation of the Abuja Master Plan and the 
need for reforms, relevant practitioners were interviewed in order to gain insight into their 
opinions on this matter.  

Some of the questions asked included; whether the practitioners agree that the sequencing of 
the development of transit infrastructure and housing development along the transit corridors 
is uncoordinated; and whether they can attribute the situation to the adoption of the Master Plan 
approach for Abuja. An additional question was what areas of reforms are required to overcome 
the challenge? The findings are discussed in the following section. 

5.5.1. Uncoordinated Sequencing of the Development of transit infrastructure 

Analyses of the opinion of the respondents from the interview sessions indicated consensus 
(86%) of opinion on the uncoordinated sequencing of the development of transit infrastructure 
along the corridors of the LRT in Abuja. The narratives in terms of the challenges of sequencing 
of development resulting from the interviews with practitioners were polarized along two lines. 
On the one hand, practitioners in the government establishments appear defensive of the Master 
Plan approach, and opined that the plan and its approach was flawless; and that the challenge 
of the plan is only attributed to the shortage of finance and political interference in the 
implementation of the Master Plan. On the other hand, practitioners in the private consulting 
firms and the academia opined that the application of the Master Plan approach has long 
outlived its usefulness in the face of the complex dynamics that face global south cities which 
include rapid urban population growth and the related impacts of increasing demand for 
mobility and housing. They opined that challenges implicit to the Master Plan approach are far 
beyond the challenges of sequencing of infrastructure development but also ramify wider 
implications of its static and rigid features.  

Further, the disposition of the practitioners in the government establishments charged with the 
task of shaping cities indicate that these practitioners appear stuck with the Master Plan 
approach and do not see the need for a shift in the current approach. This finding is consistent 
with the studies by UNHSP (2009) which posits that notwithstanding the complexity and 
dynamics of the challenges facing global south cities, majority of these cities have remained 
stuck to, and continue to be guided by the vestiges of the Modernist Planning Paradigm and its 
Master Plan approach. It may therefore be safe to posit that reforms are required in order to 
shift these global south cities from the 20th century urban planning approach, towards a pathway 
that recognizes the complexities and dynamics of 21st century challenges and able to yield 
optimal urban planning outcomes. 

5.5.2. The need for reforms to the existing Master Plan approach 

In order to achieve a shift and reform to the existing challenge of uncoordinated sequencing of 
the development of transit infrastructure in Abuja, the opinion of the relevant practitioners were 
further investigated. The pattern and the themes emerging from the interview sessions with the 



118 

relevant practitioners on how and what is required to achieve the required reforms is illustrated 
in the tree map below in figure 9. 
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Figure 9: Factors needed to achieve Reforms to the existing Master Plan approach 

Evidently, the themes on the required solutions and reforms emerging from the opinions of the 
practitioners include need for a new strategic urban planning approach, enabling legislations, 
sectoral integration, stakeholder engagements, Political will, capacity building, and stakeholder 
engagement. While it is important to learn from global experiences on best practices to 
reforming the urban planning system, it may be appropriate to recognize these themes emerging 
from the opinions of the practitioners as important component of the reform, as these will make 
the resulting urban planning approach to be context-specific and home-grown to recognize the 
peculiarities of the city in question and produce optimal outcomes. 

6. Conclusions and Recommendations 

 The results of the analyses show that the sequence of the development of transit infrastructure 
has been uncoordinated as it is evident that housing has already been developed along most of 
the transit corridors even before the construction of the transit system commenced. In addition, 
the density of the existing housing development along the transit corridor has been identified 
as below the levels required to either optimize transit operation or justify the investments in the 
transit system. This situation suggests that this sub-optimal outcome is linked to the 
ineffectiveness of the framework and implementation of the Master Plan, and therefore provides 
the premise to argue for a reform to the existing Master Plan approach. This reform may include 
a new approach that reverses the rigid, static nature of the Master Plan towards a strategic and 
flexible planning approach that is capable of responding to the dynamics and complexities 
facing global south cities. The new reform should demonstrate the capacity for context 
specificity to recognize existing peculiarities, and also lead to the achievement of coordinated 
and appropriate sequencing of development in other to realize optimal outcomes. 

The area of further studies at this time may be to investigate what specific institutional reforms 
are required to either leverage existing planning approach or shift to a new planning approach 
such as the Spatial Planning approach that can permit the needed flexibility that best responds 
to the complex dynamics of global south cities, and as well avoid the challenges of 
uncoordinated sequencing of development and its related impacts. 
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Abstract 

Dubai is the most populous city of the United Arab Emirates (UAE) and also a major trading 
and business hub in the Middle East. With increased job and small to medium sized business 
opportunities in recent years, Dubai is emerging as one of the most sought-after destinations 
worldwide.  

The fast track growth of the trading, construction and real-estate industry in the UAE has 
opened significant employment opportunities with tax free income for the expatriate 
population. As expatriates are migrating to Dubai in search of better career opportunities and 
life-style, housing is the major concern for them. Indians residing in Dubai are the largest 
expatriate community with a population of 2.6 million which constitutes 30 percent of the total 
population.  

This Pilot study is based on quantitative data analysis to understand the social fabric, housing 
and community neighbourhood amongst Indian expatriates living in Dubai. The study identifies 
and discusses various ‘determining factors’ that influences housing and space preferences 
which make community neighbourhoods socially sustainable amongst Indians residing in 
Dubai.  

Keywords:  

Built Environment, Culture, Dubai, Expatriates, Indian Expatriates in Dubai, Housing, 
Neighborhood, Social sustainability, United Arab Emirates 

1. Introduction 
 Migration Patterns in the Gulf-States and City of Dubai: 

Globalization has influenced the dynamics of the cities which have been centers of urban 
change. Cities indicate migration patterns worldwide due to the emerging global economy 
impacting their dynamics. 

David Held, a leading theorist of globalization, has provided the definition of Globalization, as 
process (or set of processes) which embodies a transformation in the spatial organization of 
social relations and transaction-assesed in terms of their extensity, intensity, velocity and 
impact-generating transcontinental or inter-regional flows and networks of activity, interaction, 
and the exercise of power (Global Transformations (Polity,1999), as stated by Koser (2007). 

"Urban studies have examined extensively the ways in which globalization was forcing cities 
to change considerably, but often they did not pay attention to the role of migrants as agents of 
urban change. They have been considered to be a part of the city human landscape" (Martinello, 
2012, p.364). The role of the migrants has been important in the contribution of urban and 
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regional restructuration. Martinello (2012) refers to Anthropologists Nina Click Schiller and 
socio-anthropologist Ayge Caglar who emphasize that there is a missing dialogue between 
urban studies and migration studies. With the advent of globalization, migration studies have 
become important to understand the process of Urbanization. Malecki & Ewers (2007) state 
that the Gulf Region has become the most urbanized region in the world, with over 90% of the 
population living in urban areas except in Saudi Arabia. 

Migration is a charactersitic aspect of the Gulf States, and the discovery of oil changed the 
pattern of migration as before oil discovery were the employment of seasonal workers for the 
Pearling industry. Historically the British Empire had series of treaties from 1820-1960 with 
the Sheikhdoms of the Gulf which preserved the exclusive British presence on the Arabian 
shore of the Gulf. The rulers of the Gulf States and the British Government signed the 
Nationality Clause that requested all the oil companies to employ local nationals and to employ 
foreign workers if more skills were required. While the managerial jobs were offered to British 
Nationals, skilled and semi-skilled workers were employed from the Indian sub-continent. 
(Errichiello, 2012, pp.294-395,403).  

This was an advent of the migration process in the Gulf which transformed the cities like Dubai 
with respect to economic, social and cultural characteristics. The number of migrants who 
emigrated from their home countries in search of a tax-free income and various available job 
opportunities increased over the period of time. Pacione (2005), states that urban economy of 
Dubai was boosted during the twentieth century when Dubai become a main port for transfer 
of goods from India to Persia, as well as when various trade activties emerged. Further the 
discovery of petroleum after 1960, revolutionised the economy of Dubai as major infrastructure 
activities were undetaken and this witnessed a huge influx of expatriate population as Dubai 
became a trading and business hub of the Middle East. Today it is to notable to see how Dubai 
has grown from a fishing village towards becoming a global city (Elsheshtawy, 2010).  

UAE’s shift as an oil dependent nation to that of a global business hub dwelling into diversified 
sectors like real estate, tourism, world-class sporting events, finance and construction was an 
important stage. The Foreign regulations were streamlined in the government economic policy 
reforms. As per the 2005 census, the UAE population was 4.1million with 20% UAE nationals 
and 80% of expatriate population. An overall lifestyle of the population has given rise to 
emerging places of entertainments like retails, malls, hotels, and has attracted global attention 
to the emirate, with its liberal policies. Hence UAE exemplified a varied model wherein the 
economy is based on market driven forces and in terms affects the entire population statistics, 
with the availability of job opportunities and the growth in various sectors, (Grant, Golawala, 
& Mckechnie, 2007). There has always been preference of workers coming from neighboring 
Asian countries rather than Pan-Arabs due to manageability, cost of labor and comfort ability 
to work. The total number of Indian expats has always been highest in comparison with the 
other Nationals from Phillipines, Pakistan, Bangaladesh etc. 

The Dubai Statistics Centre, Population Bulletin, indicates that 1,944,200 was the total 
population of the city of Dubai and indicates trend in increase of temporary residents with 
highest number of Indian Nationals amongst the expats (DSC,2011). Dubai is a unique example 
of a city with over 200 nationalities residing as a transient population. 

�
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Fig 1 : Dubai's Population, 2011(Source : Dubai Statistical Centre, 2011) 

 Expatriate Population & Housing: 

As stated by Pacione (2005), the urban development of Dubai has seen Four Phases as indicated 
in Table 1. 

Table 1: Phases in Urban Development of Dubai  

Phases in Urban 
Development of 

Dubai 

Key Areas  

1900-1955 This was the slow growth of population, concentreated in areas of 
Deira, Al Shindaga. The inhabitants lived with extended families in 
"barasti" houses made of palm fonds, with narrow walkways 

1956-1970 The First Master Plan was executed prepared by John R Harris and 
Partners with road network, emergence of town centres and zoning. 
Houses were built with maximum utilisation of the plot which were 
owned by the inhabitants or at disposal of the ruler. 
The owners converted their land into buildings with rental 
apartment which were occupied by the expats.  

1971-1980 Period of Planned suburban growth with infrastrucural development 
of bridges connecting Old and New Dubai. 
Emergence of main Sheikh Zayed Road, with development of 
commercial and financial centre of city. 

1980 onwards Rapid growth of urbanisation. 1993-2012 was introduced Dubai 
Urban Area Strategic Plan for future requirements of residential, 
industrial and commercial uses. 
Launch of Mega projects and allocation of land for Housing. 

�
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The rental housing has always been a preferred mode of Housing for the transient expatriate 
population because of temporary nature of the residency status which is related to the labor 
contract. The requirement for Housing of the expatriate population has always been increasing 
and in the Structure Plan of Dubai Urban Area, (Parsons-Harland Bartholomew & Associates, 
Inc.,1995), there has been mention of a requirement of housing for expatriate population over 
the years to come. During the period of 2002 onwards when Dubai experienced a large boom 
in the construction field, showcasing mega-structures on the world map, the concept of freehold 
properties was launched, and this was the time when expatriates started investing in the property 
market. The expatriate population has been seen specifically higher in certain areas of the city 
which are easily accessible, with availability of facilities and affordable, this is also an area of 
study of the paper.  

�
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Fig 2 : Map of Dubai with Population Estimate ( Source : Dubai Statistics Centre, 2012 ) 
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�
Fig 4 : Building Types in Dubai, (Source, Dubai Statistics Centre) 

As shown in Figure 4, majority of the residents live in rental apartments that are controlled by 
the real estate developers. Today, as Government of Dubai is supporting mega projects that add 
to global image of Dubai and plans for sustainable and competitive urban development for 
2020, estimating a population upto 3.4 million, there is a requirement for community facilities 
and affordable housing areas which would be addressed with policies and guidelines, and 
detailed land use plan in the upcoming phase-5 of the Urban Master Plan as suggested by at the 
Dubai Municipality.  

The main agenda at the Urban Agenda 2020 conference, Mr.Najib Saleh, head of planning 
research section at Dubai Municipality and head of Dubai Urban Plan 2020, stated that Dubai 
has crafted its economic vision 2020, and to now fulfill that goal of being a global business hub 
and economic centre, the strategy is to prioritize the needs of its citizens and build on these 
whilst being socially equitable and environmentally sustainable, as well as being economically 
driven. To ensure the continued growth of the emirate, its important to construct a liveable city 
that is totally modelled around the needs of the people that inhabit it through intelligent urban 
mapping and efficient design. He revealed that at the core of the Dubai 2020 Urban Master Plan 
lies the vision for integrated land use with the provision of housing and community facilities 
for all sectors (Todorova, 2014). 

2. Concept of Neighborhoods and Social Sustainability: 

 (Kauko & Amato, 2012, p.50) refer to the glossary of the recent book edited by Holt-Hensen 
and Pollock (2009), for the definition of neighbourhood which is as follows : "Diffuse concept, 
but often connected to physical planning traditions by which neighborhoods are planned around 
the local servies such as schools and shops, and delimited by traffic barriers or open space from 
other neighborhoods. A more social definition is based on the idea that a neighborhood is an 
area in which the inhabitants have a certain knowledge of each other or know that they live in 
the same area". 

Neighborhoods have usually been promoted as natural areas, or expressions of a naturalistic 
human need for community. They have often been posited as having a life independent of the 
forces, institutions and policies that shape them. And yet, for all of the importance that has been 
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accorded them, neighborhoods have been viewed as fragile, always on the verge of 
disappearance, (Madden, 2014). The migration patterns of the cities influence the settlements 
of the Neighborhoods in cities with transient population. The migrants choose to plan new roots 
and as they migrate and adapt to their new surroundings. The Housing choices of immigrants 
are dependent on various parameters including lifestyle, length of stay in the country, 
affordability, accessibility, as well as social, cultural connects.  

(Agrawal, 2008, p.43), states that "Neighborliness is an expression of societal strength". He 
explores a study about faith-based ethnic communities and neighborhoods in the Greater 
Toronto Area, Canada, The study includes case studies, survey from 4 neighborhoods with 
interviews of residents. The enclaves that develop around places of worship, and are inhabited 
predominantly by congregants of one faith who may or may not be of a single ethnic origin. He 
summarises that the selection of neighborhood which defines the social and physical 
characteristics relates to the level of satisfaction of the residents which has been instrumental 
to co-relate to the social fabric. 

Why do people prefer to settle in particular Neighborhood?, is an important question in urban 
planning. Are affordability, accessibility, schools, proximity to relatives or friends, or religious 
places of worship important in considering choice of neighborhoods? The paper looks at aspects 
of Neighborhood that connects to the community who have come from various backgrounds 
but at the same time looking for a strong connect to social life in relation to socio-cultural and 
economic backgrounds. 

According to the Anthropologist Neha Vora, who has conducted ethnographic studies, "Dubai 
is experienced as an extension of the sub-continent for all the residents of the city".  

The density of the Indian presence is such that many of the neighborhoods are the ones in which 
the Indianness is most common. She has identified the preferences of the Indians who prefer to 
reside with their own communities and is seen in the old areas of BurDubai, Dubai Creek and 
Deira and describes the Indian population as legally "temporary guests" who have been residing 
in their second, third and in some cases fourth generation", (Vora, 2008). 

According to a study by Elsheshtawy (2010) Dubai’s forgotten spaces and the residents have a 
major role to play in this migrant city. The indicative statistics with regards to the immigrant 
community shows that there is a relation between social geography as low-income groups are 
seen concentrated in some areas which relate to the housing conditions, land use and character 
of population. The historical narrative about the city ends by identifying spaces in traditional 
neighbourhoods which are not known and yet constitute the essence of the city.  

Housing studies are going to be important to address various issues of social sustainability, a 
more socially responsive Architecture and Urbanism. Eastaway and Winston identify indicators 
for a good quality of life for a sustainable housing. They quote Hodge's (1997), 29 approaches 
to develop conceptual framework towards sustainability. The indicators of sustainable housing 
are sustainable land-use planning, affordability and quality access to green space, housing 
affordability, high standards of energy efficiency in use of dwellings, high quality of residential 
environment Hence various aspects for housing with relevance to resident satisfaction are also 
important in assessing the overall scenario for a socially-sustainable housing. (Winston & 
Eastaway, 2007). 

"Social Sustainability is about people's quality of life, now and in the future. Social 
sustainability describes the extent to which a neighbourhood supports individual and collective 
well-being. It combines design of the physical environment with a focuse on how the people 
who live in and use a space relate to each other and functions as a a community. It is enhanced 
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by development which provides the right infrastructure to support a strong social and cultural 
life, opportunities for people to get involved, and scope for hte place and the community to 
evolve"(Dixon & Woodcraft, 2013, p.475). 

The aspects of Housing Design are equally relevant with regards to the social fabric. Ahmed 
Khalal, discusses on Community-relevant problems of the design of High-Rise Residential 
Buildings including social withdrawal from residents, crime, safety concerns. His study covers 
examples of 3 initiatives taken to overcome community-related problems in the design of high-
rise buildings:Herzog & de Meurons approach : "Houses stacked in the sky", TR Hamzah & 
Yeang;s approach :City-in-the-sky", and Steven Holl Architect's approach ; Linked Hybrid". 
The "Fareej" which is a smallest unit of traditional Emirati Settlements is proposed by Abu 
Dhabi Urban Planning Council (2010) to be adopted for futuristic housing plans of the UAE. 
The spatial design and patterns of fareej makes the neighbourhood a comfortable zone, now 
how the vertically" apply the traditional is a question, which is a main aim of the research done 
by the author. The research proposes for a seven-point theoretical framework that include, 
design for a mixed-use development, the design for social connectedness and integration, 
design for security and privacy, the design for user-responsive houses within the residential 
towers, and finally the residents involvement in design and the management for high-rise 
development, (Ahmed, 2012). Housing Design therefore requires guidelines to have a more 
socially sustainable design for community level. 

(Palich & Edmonds, 2013, pp.3-4) states that as per report completed by the Young Foundation 
in 2011, commisioned by the Homes and Communities Agency, there are four key elements 
identified to build new communities that will be successful and sustainable in the long term. 
They were Amenities and social structure, Social and cultural life, Voice and influcence and 
space to grow.  

3. Research Methodology 

The Pilot study presented in the paper is based on the secondary data analysis and primary 
research.  

The study uses secondary data analysis to understand and compare dynamics of migration and 
housing patterns in some of the cities. Secondary data analysis focuses on the migration 
patterns, influx of expatriates, emerging neighbourhood and housing patterns in Dubai.  

The Literature Review focuses on: 

A. Migration Patterns in Gulf-States and city of Dubai. 
B. Expatriate Population and Housing 
C. Concept of Neighborhood. 

The secondary data also includes statistics from Dubai Municipality, Dubai Statistical Centre 
and Indian Consular services. Primary data was collected though self- administered survey 
questionnaire. Survey was administred amongst 20 target respondents randomly selected in 
Dubai to gain insights on social fabric, neighbourhood safety, interaction with neighhours, 
available amenties and facilities, health care and community facilites. The Statistical Package 
for Social Science was used for the Quantiative data analysis. 

4. Pilot Study: 

The importance of Pilot studies are often been highlighted by researchers in order to carry out 
the testing of the main study. Pilot Studies are conducted before the main study is carried out. 
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They develop and test adequacy of research instruments, assess the research protocol, 
techniques if effective and also assess logistical problems in proposed methods. The role of 
Pilot studies is imortant to estimate variabiity in outcomes to help determine sample size, collect 
preliminary data and plan resrouces for the main study. (Teijlingen & Handley, 2001). The aim 
of the Pilot Study was to understand the connect between housing, community neighbourhood 
and the social fabric of the expatriates.  

 Quantitative Data Analysis:  

The Pilot Study involved 20 respondents of Indian Nationality, who were identified randomly 
through various locations in Dubai in proportion to the areas in Dubai according to the density 
of population. The Data Collected was coded before the Analysis. The respondents that were 
of Age Groups 18 years and above involved Male, Female, individuals who have been residing 
in Dubai from less than a year to more than 40years and were were from various income groups. 
The Survey Questionnaire measured various Indicators in terms of General Information, and an 
overall experience of their Neighbourhood and housing units. The Quantiative data analysis 
was done with use of Statistical Package for Social Sciences.  
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 Findings : 

The Reliability Tests were carried out using Cronbach Alpha, and the value was less than 0.7. 
Hence the Test was reliable.  

�

Table 2: Reliability Statistics using Cronbach Alpha  

Cronbach's 
Alpha 

No. of 
Items 

0.674 12 
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Table 3: Item-Total Statistics  

 Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item-
Total Correlation  

Cronbach's 
Alpha if Item 

Deleted 

Safety of Neighbourhood 41.3000 48.537 .335 .666

Interaction with 
Neighbourhood 

43.1500 34.976 .651 .580

Availability of Facilities like 
supermarkets, laundry, etc in 
nearby vicinity 

41.2500 49.987 .097 .677

Does the neighborhood have 
green areas like parks, or 
other landscape zones 

42.2000 38.379 .609 .600

Community_Facility 42.8500 35.608 .575 .597

 
Health_care 41.3000

 
48.326 .373 .664

Ventilation_light 42.6000 37.411 .558 .604
 
Planning 42.4500

 
39.103 .514 .616

 
Premise_Parking 41.7000

 
45.695 .293 .658

Are community facilities like 
clubs, meeting areas, activity 
centres in nearby vicinity 

42.7000 46.011 .185 .674

Social_life_satisfaction 43.6000 39.516 .396 .639

Better_social_india 42.0000 62.000 -.717 .779
�

In the analysis done for housing environement satisfaction level, use of 5-point Likert scale 
ranging from 1 very dissatisfied to 5 very satisfied evaluates the degree of housing environment 
satisaction for the respondents, the variables are derived from the objective of the study, (Odum, 
2015).  

�
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It was interesting to see how the respondents made choice of the location for their residents and 
maximum of them preferred for the accessibility, affordable rent as well as near to work place. 

�

�
Fig 7 : Satisfaction Levels of Neighbourhood  

With regards to the 12 Indicators for the various parameters of the Neighbourhood, almost all 
felt that the Neighbourhood was extremly safe with ample of facilities in terms of Health care, 
supermarkets. The only parameters which were low on scale were related to social aspects of 
interaction with neighbours, social life, which they felt was better back in India.  

 Limitations of the Pilot Study : 

The Pilot Study analysed various parameters of the social fabric of the expats with various 
determining factors related to choice of housing, neighborhood patterns, to understand the 
social connect, physical experience of personal and public spaces. 

After doing the Pilot study it was concluded that the research shall also have Qualitative 
Analysis to understand people's experiences and opinions of the Neighborhood through semi-
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structured interviews. This can further explore on concept of social sustainability as discussed 
in the literature review. 

In area of research of Built environment which involves cognitive and affective as well as 
behavioural components, merits of both qualitative and quantitative methodologies are 
suggested to counteract any weaknesses that enhance the reserach (Amartunga, Baldry, Sarshar, 
& Newton, 2002). "Mixed Methods research is a research design with philosophical 
assumptions as well as methods of inquiry. It focuses on collecting, analyzing and mixture of 
both qualitative and quantitative approaches" (Creswell & Plano Clark, 2011). 

The rationale that has led to use of Mixed Methods in the Research to take the advantage of 
both the Quantitative and Qualitative methods. The Quantitative research that includes 
questionnaire survey with face-to face gives people's opinion in a structured way and is 
analysed through a statistical output. The Qualitative research provides valuable insights on 
what people think, why they think it. It's all about people to give their opinions so that a 
researcher can understand the motivation and feelings, as face-to-face interviews would be 
easier to understand in-depth feedback, and giving more insight of attitude and behaviour.  

Social Research takes benefits from both Quantitative research which can be analysed using 
statistics and Qualitative research allows better understanding of situation to understand 
experiences of people (Meer & Gabler, 2011). 

5. Summary and Conclusions : 

The paper attempts to analyse the social fabric of the Neighbourhood with the context of the 
expatriate population and Dubai. The results of pilot study of Quantitative Data Analysis 
provides indicators in terms of the experience of the community neighborhood, housing which 
will giv an opportunity to understand the final study in the research further. 

In future when the Qualitative Analysis is done as a continuation of the research it will give 
more insights to understand the concept of social sustainability as discussed in the paper. 

The paper also looks at aspects that would contribute knowledge to prepare for housing policies 
for a socially sustainable city not only for Dubai but also for various other cities in the Gulf 
Region, that cater to a large expatriate population. 
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Abstract: 

Since the discovery of oil, air conditioning systems, artificial lighting and the evolution in 
building materials many aspects in design process have been developed differently, particularly 
after the industrial revolution in a way that is capable of changing the essence of long 
intertwined relationship between the quality of architecture and the idea of sustainability. 
However, the built environment cannot be improved without applying the principles of 
biomimetics strategies and sustainable development within the design process. Therefore, it is 
up to architectural design and technology to learn from the past and shed the light on the 
technological role in order to avoid compromising the future demands while sustaining the 
present needs. 

Nevertheless, this claim calls for the need of a large scale sustainable solutions to protect against 
the surrounding environment, and to insure indoor visual comfort at the same time. One of these 
solutions is that a modern opaque facade is required to be a multilayered structure that adopts 
a multi-layer technologies, and modern transparent envelopes in order to meet specific 
requirements.  

This is a review paper which looks into identifying the generic aesthetic and functional 
characteristics of design material. In addition, this paper gives an allude of the importance of 
sustainability within the role of biomimetics innovative strategies as a solution to enhance the 
overall quality of design by combining aesthetics and functional aspects. It will therefore 
identify the characteristics of bioinspired material design specifications that can be integrated 
into architectural design process. 

Keywords:  

Bioinspiration, biomimetics, biomimetics development, Sustainability, Sustainable 
development. 

1. Introduction and Background 

According to Pulselli et al (2007), quality is one of the crucial requirements that has an 
important role in both whether in design process, or the construction of buildings. At the same 
time, quality has an integrated relationship with environmental changes and sustainability 
through its role in energy conservation, minimizing the greenhouse gas emissions and ensuring 
proper comfort conditions. For instance, Boeri and Longo (2013) noted that there are a large 
number of schools in Canada and the United States that suffer from a high consumption of 
energy which in return affects the architectural quality and building performance at the same 
time. Thus, in order to have an adequate design building, there is a necessity to fulfill the criteria 
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of sustainable design in a way that ensures an adequate technical standards to all aspects of 
design.  

Equally important, De Meester et al (2009) discussed that sustainability as a concept is strongly 
connected to the building process within its all phases such as construction, use and waste of 
buildings. In addition, the idea of sustainability is based on a multi-dimensional concept with a 
wide perspective that includes all the different developmental elements in relation to 
environmental issues such as economic growth, well-being of population, environmental 
quality, etc (Brundtland and World Commission on Environment and Development, 1987).  

In this sense, Wiscomb (2010, 2012) noted that a growing desire to have a sustainable built 
environment where the use of energy is efficient has developed an innovative design process 
lies within the complexity of architecture. An architecture where the surface of a building is not 
just an abstract but also a mix between technology and design elements. This claim could be 
achieved through an overlap between biological models in nature and architectural patterns in 
a way that introduces an integrated relationship between visible and embedded technological 
elements, as an attempt to improve the quality within the relationship of form and function. In 
the same meaning, from a sustainable point of view Roaf et al (2009) argued that the building 
envelop is known as a third skin that plays an interactive role between indoor and outdoor 
conditions. For example, a glass of highly performing standards can have a profound impact on 
the control of comfort parameters in indoor spaces in terms of temperature, and illumination.  

Equally relevant, Jorna (2006) argued that sustainable innovation is thought to be part of the 
biomimetics multilayered scientific system. These multiple systems can interact and provide 
complex patterns. Moreover, Gruber et al. (2011) explaind that biomimetics is a concept based 
on practical observation to models in nature. An observation that looks for every detail related 
to biomimetics strategies, analogies, processes, and mechanisms in a way that collectively 
examines the relationship of form and function.  

 In addition, biomimetics in its multilayered complex system is thought to improve and cater 
for technological innovation by applying profound scientific principles (Stachelberger et al., 
2011). For example, Gruber et al. (2011) argued that the technical aspects can be integrated into 
the building technology as a whole process, or it can be integrated in a way that is limited to 
the use of one part such as a biomimetic surface structure like the "Lotus" paint which is known 
for its self cleaning properties. This type of paint is a substance based on the “Lotus-effect” 
patent of Prof. Wilhelm Barthlott, and it was developed by STO company in 1999. 
Nevertheless, Kuhlmann (2011) argued that not all aspects of biomimetics approach could be 
part of the design process due to lack of clarity in certain outcomes which may not serve 
aesthetic qualities.  

From a slightly different perspective, Gruber and Imhof (2007) argued that through billions of 
years, nature has managed to evolve perfectly to its needs. So when engineers, designers and 
architects get inspired by nature, they often come up with productive ideas that are both efficient 
and reliable as well. Accordingly, Gruber (2011) argued that the word bioinspiration has been 
used more instead of bionmimetics, yet still seen in a more general perspective that does not 
have the defined background which outlines the specific strategies and methods necessary for 
the design process. Moreover, bioinspiration still lacks the clear specification to be directly 
taken as an approach into biological strategies.  

This paper will provide a review of the literature regarding the quality of design and its 
integrated relationship with sustainability whether in a man-made world or in biological 
models; it will highlight the relationship of biomimsetics strategies with the role of technology. 
The aim is to collectively improve the quality and flexibility of design. This claim is achieved 
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through the interpretation of information transfer between architectural design and biological 
models in order to identify the characteristics of material design specifications that combine 
both aesthetic and functional design aspects. 

2. Literature Review 
 The Role of Sustainability In Design  

Sustainability acquires an integrated balanced relationship with social, economic, 
environmental elements since the construction process along with the uses and wastes of 
buildings have an impact on the environment. Equally relevantly, Costanza and Patten (1995) 
referred to sustainability as an ongoing process of survival or persistence. However, Critics 
argue that it is useless to adequately define the concept of sustainability because it casts the 
problem with more than one prediction of what will last, and what we want to last. Besides, it 
lays other complications that question what systems, subsystems, or the characteristics of that 
system, and for how long. For instance, in biological fields, sustainability is the process of 
living in order to survive and reproduce by avoiding extinction. 

Moreover, from an economic point of view, sustainability means a situation that is against 
instabilities and discontinuities since it avoids major disruptions and collapses. At its base, 
sustainability caters in particular for longevity while in general it concerns temporality. The 
problem of sustainability is similar to the fitness in evolutionary biology where the state of 
sustainability can only be made after the fact. For example, an organism only in its living state 
confirms that its off springs will survive and in return add to future generations. Therefore, most 
of sustainability definitions are predictions of today`s actions intertwined with the hope of 
reaching sustainability state (Costanza and Patten, 1995). According to Kohler (1999), the aim 
for obtaining the state of building sustainability is to improve functional quality and durability 
by reducing material throughput. 

Literature findings show that the idea of "sustainability" can be found in many different fields. 
For instance, biological models always develop mechanisms and structures by using minimal 
resources to achieve maximum performance where the bad model disappears and the best model 
wins by its balanced relationship between mechanisms and structures with the surrounding 
environment (Beukers and Van Hinte, 1999, Vincent et al., 2006). 

Therefore, in order to identify combined aesthetic and functional aspects of design element, 
sustainability is important to set the boundaries for design qualities by improving the flexibility 
of material design specifications aesthetically and functionally. This claim can be achieved 
through a number of applications in the industry which are deeply rooted with biomimetics 
innovative technologies. 

 Biomimetics: Synonyms and Definitions  

This section discusses the application of biological mechanism in industry through the 
implementation of biomimetics innovative technologies in a way that enriches both aesthetic 
and functional aspects of design element to produce a material of similar qualities. 

There are various synonyms and definitions that support each aspect of biomimetics inspiration. 
According to Hollington (2007), the word biomimetics is similar to the meaning of bionics, 
biomimesis, biomimicry, and biognosis where all these words are synonyms used in different 
parts of the world relating to developments based on the inspiration of functional aspects of 
biological atructure. According to Benyus (2002), the idea of biomimcry is to learn from it 
instead of copying it; Ammitzbøll et al. (1991) noted that nature is the main provider of raw 
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material in a way that enhance the survival process of human during the extreme environmental 
conditions.  

There are rare applications for biological mechanism in the industry. For example, there is the 
Lotus Effect inspired textile which enjoys the quality of stain resistance properties that makes 
it more environmentally convenient than the use of conventional coatings and finishes (Slater, 
2003). However, (Kapsali and Dunamore, 2008) argued that although the biomimetic 
innovation has produced new functionalities in both functional and performance in the textile 
sector, this approach is still in its infancy or not developed enough to have a strong presence in 
the industry.  

 Biomimetic Development between Aesthetic and Functional Aspects 

Having looked at the definitions of biomimetics as a base for inspiration from nature, it is time 
to identify the aspects of such inspiration. Therefore, this section explores the aesthetic and 
functional influence of biological models on design aspects.  

Kapsali and Dunamore (2008) noted that the field of biology, on one hand, is always inspiring 
as a rich source for aesthetic aspects for every culture and era. The aesthetic influence can be 
seen in the design of textiles and structural patterning through the countless examples of 
elaborated design patterns like in flowers, insects and various animals. On the other hand, 
Ellison (2013) argued that the idea of biomimetic is to use the natural biological model as a 
guiding source of inspiration in the science and engineering development of new materials 
through a detailed observation to the natural systems. Notwithstanding, the main focus is to 
clarify the relationship between structure and function of the natural system in a way that makes 
it applicable to be used in engineering.  

In this sense, biomimetic developments are developments inspired by biological structures 
through the interpretation of information transfer which focuses on the functional aspects of 
biological mechanism into man-made design where there is no direct influence on the aesthetic 
aspects (Hollington, 2007), as shown in Figure 1. 

 

 

Figure 1 illustrates the idea of how biomimetic depict natural models as a rich source  
for sustainability and clever design (Kapsali and Dunamore, 2008). 

Literature shows the different views that cater for the inspiration of biological models. Hence, 
the main aim of this paper is to create an understanding of the conceptual framework that takes 
into consideration both aesthetic and functional aspects of design. Therefore, the second part of 
the literature review will focus on the various models which will lead to identifying the 
characteristics of material specifications that combines both aesthetic and functional aspects of 
design process as a whole. 
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 Differences between Biological Material and Man-made Material  

This section explains the difference between biological models and man-made products in a 
way that links between natural resources and energy in terms of material.  

According to Beukers and Van Hinte (2005), the optimal use of minimal resources is a 
conceptual link to energy in both nature and engineering as well. Moreover, Benyus (1997) 
explained that the word energy equals money which, at the same time, embraces the relationship 
between environmental cost and the consumption of natural resources during the construction 
process of man-made products. 

In terms of material, there are differences between the production of biological material and the 
production of man-made material. The engineering system of biological materials does not 
require too much energy to deliver their functional properties while conventional engineering 
of man-made designs involve too much energy to deliver the needed functional properties like 
stiffness, strength or elasticity (Benyus, 2002, Vincent et al., 2006). For example, in nature 
there are only two polymers protein and polysaccharide which offer a wide range of properties 
depending on their structural variations. In contrast, the man- made material requires 300 
polymers to produce new properties (Vincent et al., 2006). For instance, insect cuticle is made 
from chitin and protein and can demonstrate a multi mechanical properties which can be stiff 
or flexible, opaque or translucent, depending on variations of polymer assemblage (Vincent, 
2012). In contrast, man-made materials obtain a multifunctional quality through the application 
of composite technology in which the property of one material is added to another to create a 
material of two or even more properties. For example, the breathable, water and wind resistance 
systems in textile technology for clothing sector that can be achieved through a composite 
pattern made of three individual layers laminated together to create multifunctional qualities 
useful to material design properties (Hollington, 2007). 

Therefore, although both man-made products and biological models can provide a 
multifunctional quality like stiffness, strength, elasticity, or flexibility whether it is opaque or 
translucent, Yet biological models spend less energy to produce their own material properties 
because of the clever relationship they maintain with the surrounding environment along with 
the fact that biological models use less components to achieve their functional needs. 
Furthermore, man-made materials need to the application of composite technology to provide 
the required multifunctional properties. 

 Modern Material and The Building Envelope  

This section provides an insight for the relationship between modern material and building 
envelope from a sustainable point of view that caters for material specifications depending on 
the role of technology and biomimetics inspiration. 

According to Canavale et al (2010), the need for a building with modern material have 
increased, particularly, after the industrial revolution that works in contrast to the traditional 
concept of the massive walls where the idea of external envelope has developed into the use of 
a light building envelope in terms of transparency, lightness, thinness, and re-cyclability such 
as steel and glass. For instance, according to Macleod (2008), one of these envelopes is the 
glass coating which has been used since the second half of XXth century. Equally as 
importantly, Martinu and Poitras (2000) stated that 70% of glass coating combines between 
functional in terms of antireflective, low-E, solar control as well as decorative coating.  

Canavale et al (2010) argued that this� claim calls for the need of a large scale sustainable 
solutions to protect against the surrounding environment, and to insure indoor visual comfort 
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at the same time. As a result, there is much discussion about a definition that takes into account 
all the aspects of sustainability, or sustainable development and other related concepts (Pezzey, 
1990, Costanza, 1992, Pearce and Atkinson, 1993). According to Segnestam (2003), the interest 
of sustainable developments has started since the early 90s by many countries and international 
organizations. In addition, Kohler (1999) argued that sustainable development is the same way 
as delivering a sustainable built environment which can be�divided into three dimensions: 1) 
Ecological sustainability, 2) Economical sustainability, 3) The social and cultural sustainability, 
as shown in Figure 2. Ecological sustainability is more familiar in terms of resource and 
ecosystem protection taking into account the energy and mass flows in time and space. In this 
sense, according to Cole (1999), economical sustainability concerns investments and use costs. 
The social and cultural aspects of sustainability combine comfort and health protection, and 
preservation of values, which is one of the main motivations behind any conservation projects. 

 

Figure 2. Illustration of the three dimensions of sustainable building (Kohler, 1999). 

According to Du Plessis (2007), the essence of sustainable development is to avoid the 
environmental and/or social deterioration in a way that does not exceed the environmental limits 
but by managing complex relationships including the role of technology and balancing between 
the needs of humans and their environment in order to sustain the existence of both modern and 
future mankind at the best possible quality. Still though, according to Kua and Lee (2002), it is 
not a fact that applying the technology within the three dimensions would guarantee total 
sustainability. For instance, by applying the aspects of both ecological and economic 
sustainability, this may have an effect on the quality of social and cultural sustainability. 

This section demonstrates a system of complex, balanced, and integrated relationships between 
surrounding environment and building process through sustainable development and its 
integrated aspects in terms of ecology, technology, economy, social and cultural aspects. 
Therefore, it is necessary to to provide an understanding of sustainable solutions in terms of the 
characteristics of material specifications.  

 Applications of Bioinspired Material: Material Char acteristics ` Requirements 

Having looked at the literature findings in sections 2.4 and 2.5,, this section will identify the 
requirements for the characteristics of material design specifications. It will demonstrate 
examples of mimicking useful biomimetics strategies as part of the interpretation process of 
information transfer between natural models and man-made material.  

According to Bar-Cohen (2005), biomimetics is an approach based on the observation of design 
patterns in nature using the tools of abstraction to mimic the good strategies of natural models 
against the changes of the surrounding environment. For example, the moth eye has a distinctive 
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surface layer with a nanoscale pattern of conical protrusions that serves an effective 
antireflective quality where light reflection is reduced to zero which in return optimizes the 
small amount of light available at night, as shown in Figure 4. 

 

 

Figure 4 illustrates Progressive ESEM magnification of the moth-eye surface morphology (Focus on 
Materials, Max Planck Institute for Metals Research Stuttgart, p. 1) (Cannavale et al., 2010). 

Equally relevantly, Canavale et al (2010)�argue that mimicking biological strategies is one of 
the solutions in which a modern opaque facade is required to be a multilayered structure that 
adopts a multi-layer technologies, and modern transparent envelopes in order to meet specific 
requirements. For instance, the application of antireflective glass coating in building 
engineering and construction industry is suggested for shop�windows, control towers, museum 
glasses, advertisement panes. In addition, according to Duyar and Durusoy (2004), 
antireflective glass coating has multipurpose applications in all aspects such as architectural, 
optical and electro-optical systems in telecommunications, glass lenses, eyeglasses, medicine, 
military products, lasers, mirrors, and any kind of display. Pettit and Brinker (1986) argue that 
antireflective glass coating is also used in solar energy conversion systems like photovoltaic 
cells and solar thermal systems, and even the transparency of glass has an important role with 
the efficiency of cell itself. 

The quality of ARCs relies on two key elements: material refractive index and film thickness 
(Chartier, 2005). Moreover, ARCs uses transparent under layer material such as glass and 
plastic where polycarbonate and poly methyl methacrylate (PMMA) are important optical 
layers. This claim is because transparent substrates suffer less severe reflective loss than other 
materials like silicon or semiconductor materials. More important, there are two types of ARC. 
One is the single layered ARC which is widely used. However, there are problems that weakens 
the use of it due to the high tensile growth stress and the poor mechanical properties along with 
the fact that materials with low refracted index are rare (Kennemore and Gibson, 1984, Schulz, 
2006).� 

Therefore, this issue can be dealt with by having a multilayer coatings; nevertheless, multilayer 
ARCs also have problems related to high fabrication cost and limited material selection. 
Another issue is that the fixed thickness affects the coatings which are both narrowband and a 
narrow field of vision in a way the delivers a suppressed reflection (Chattopadhyay et al., 2010). 
Notwithstanding, there are examples of biological models in nature that can provide solutions 
to the coatings problems. Again, Nocturnal moths have eyes with a misconstructed cornea in a 
way that provide excellent broad band antireflection which are made of a hexagonal array of 
non-closed-packed sub wavelength pillars forming a grating that surpasses reflection of visible 
light, as shown in Figure 5. 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































