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[bookmark: _Toc518329657]ABSTRACT
PURPOSE: The purpose of the research is to study team collaboration during the concept and viability stage of the property development process. Most construction project teams comprise participants from different professions that come togethercombine to form temporary organisations aimed at achieving the common objective of delivering a project. There areAvailable tools available that can facilitate an environment, conducive to better collaboration and integration of people and processes, which ultimately contributes to better value for the producer. However, the implementation of these tools among the professional team in the Johannesburg context is not well understood. 	Comment by MC: Please note that I have made these words lowercase throughout for uniformity.
METHODS: A pragmatic approach was used in this exploratory study. Qualitative and quantitative data were collected through semi-structured interviews. The results were analysed using qualitative content analysis and descriptive statistics using the mean and median.
RESULTS: The qualitative data indicated, across teams, that there is a focus on design related roles and responsibilities and that legislative functions are least fulfilled. Quantitative analysis indicated that teams’ overall implementation of available tools and techniques are relatively low, and knowledge boundaries related to cost domain are most common. Reasons for not implementing proposed collaborative tools and techniques includes the lack of skills, not understanding the need for implementation, poor communication, perceived risk and preference. Means to improve the current level of collaboration and integration include; improving the process and implementation, better communication, teamwork and training.  
IMPLICATIONS: The lack of collaboration impacts the effectivity of the development process. 
CONCLUSIONS: The misalignment between the prescribed and practice suggest that there is a disconnect between the regulative authorities` theoretical understanding of the project design delivery processes and the actual processes. Contractual relations are based on this understanding, resulting in teams where members are driven to achieve their individual goals and are not necessarily focusing on creating value for the client. A conscious effort to understand and improve the context in which teams operate is conducive to better collaboration and is essential for an improvement in development design delivery process efficiency. Knowledge boundaries can be bridged through the use of collaborative tools. The study`s appraisal of the level of implementation of digital collaborative tools used by the various team members underlined areas in need of improvement within the Northern Johannesburg context. These Include include real time project communication, transparent project information, online management services and collaborative cost estimation.	Comment by MC: This phrase is a little confusing. Please ensure words aren't missing here, i.e. 'prescribed practice and actual practice...'
Key words: Concept concept and viability stage, Value value creation, Sociosocio-cognitive theory, Project project team collaboration, Knowledge knowledge boundaries.
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[bookmark: _Toc518329658]LIST OF ACRONYMS
BIM: 			Building Information Modelling.
CBE: 		The Council for the Built Environment.
CoP: 		Communities of practice.
ECSA: 		The Engineering Council of South Africa.
FTP: 		File transfer protocol.
GPPD: 		Gauteng’s Provincial Planning Division
JBCC: 		Joint Building Contract Committee
PRR: 		Prescribed Roles and Responsibilities.
PTT: 		Proposed Tools and Techniques.
SACAP: 		The South African Council for the Architectural Profession.
SACLAP: 		The South African Council for the Landscape Architectural 	Profession.
SACPCMP: 		The South African Council for Construction Project Management 	and Construction Management Professions.
SACPVP: 		The South African Council for the Property Valuers` Profession.
SAQSP: 		The South African Council for the Quantity Surveying Profession.
SD: 			Standard Deviation.
SCT: 		Socio-cognitive theory.
TOD: 		Transit-oriented development.
RIBA: 		Royal Institute of British Architects.
RFI: 		Request 	for information	Comment by MC: Please ensure this is correct.
URL: 		Universal resource locator
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[bookmark: _Toc518329661][bookmark: _Ref25654451][bookmark: _Toc141172730][bookmark: _Toc141172802][bookmark: _Toc141173470][bookmark: _Toc141173536]INTRODUCTION

[bookmark: _Toc518329662][bookmark: _Toc141172731][bookmark: _Toc141172803][bookmark: _Toc141173471][bookmark: _Toc141173537]Background
Real estate development constitutes one of the largest business enterprises and gross domestic product contributors in the world (Botha et al., 2014). The construction industry is also recognized recognised as a wasteful and high-cost sector, emphasized emphasised with by the rise of sustainability, the banking crisis and the subsequent recession (Salvatierra-Garrido & Pasquire, 2011). McKinsey Global Institute (2017) affirmed that the industry’s productivity has trailed behind that of other sectors for decades and estimated there is a $1.6 trillion gap. to beThis gap can be filled by increasing productivity if action is taken in the following areas: regulation, contractual relations, design process, supply chain integration, on-site execution, innovation and the implementation of technology and reskill the workforce. The real estate development processes, presently discernible in South Africa, is are also the result of socio-cultural and economic history and a reflection of particular, political thought patterns (Ramabodu et al., 2007). 
In a recently released draft proposal, titled “Gauteng Spatial Development Perspective 2030”, local planning authorities argued that gated estates and communities should be eliminated to improve social cohesion. This report, published by Gauteng’s Provincial Planning Division (GPPD), aims to create the basis for a new statutory framework to guide future land use, transport and infrastructure development in the region. The document states that gated estates and communities cause spatial fragmentation, congestion on major arterials, sterilised urban environment and reduced viability of a public transport system, preventing urban compaction. This draft proposal aims to promote high-density residential and mixed-use development around designated public transport nodes and major road corridors referred to as transit-oriented development (TOD).
Graaskamp (1992) states that real estate development processes involve three major groups – a consumer group, a production group and a public group. The producer production group should ensure the development product fits as closely as possible to the needs of the tenant or purchaser while considering the values of the politically active, collective consumers and the land use or the ethic of society (Graaskamp, 1992). This is difficult to achieve because each group`s has different value definitions of value is different and, subsequently, they have different priorities.  	Comment by MC: I have changed this to match the name from the previous sentence. Please check that this is correct.
The process of real estate development is, in itself, complex and involves multiple drivers, stakeholders and contributions from many disciplines (Fisher & Collins, 1998). The increasing complexity of construction projects and the fragmentation of the construction industry undertaking those projects have effectively resulted in [non]-linear, uncoordinated and highly variable development processes (Kagioglou et al., 2000). Most importantly, there is close interdependency among different design disciplines during the concept and viability stage. The development team, in the Johannesburg context, typically consists of the developer, quantity surveyor, architect, civil engineer, structural engineer, electrical engineer and landscape architect (Bowen et al., 2010). 
Appropriate design process planning and controlling is essential to support downstream processes, especially in the context ofregarding projects that are fast and complex (Wesz et al., 2013). This is because better integration and collaboration has been identified as key issues necessary to achieve construction performance and improvement (Jørgensen & Emmitt, 2009). On the other hand, collaboration requires an environment that is conducive to developing and nurturing communities of practice conducive to the transfer of knowledge (Ruikar et al., 2009).
[bookmark: _Ref25636347][bookmark: _Toc141172733][bookmark: _Toc141172805][bookmark: _Toc141173473][bookmark: _Toc141173539][bookmark: _Toc518329663]Problem statementStatement
[bookmark: _Hlk487049682]The problem this This study intends to address is the problem of a lack of tools of collaboration in the concept and viability stage of the development process that causing cause socio cognitive barriers and reducing reduce effectiveness of the development team (Al Sehaimi et al., 2014; Boon et al., 2016; Forgues et al., 2008; Pikas et al., 2016).  
[bookmark: _Toc518329664]Problem Ssubstantiation
The current level of integration and collaboration of the development team and organiszation of work on design practice and processes in the Johannesburg context during the concept and viability stage, are not well known. 
A better understanding of the team collaboration during the development process will assist in breaking down socio-cognitive barriers related to mental model fragmentation (Pikas et al., 2016). This may result in overcoming cognitive inertia, a major source of waste (Forgues et al., 2008). Increased efficiency during the concept and viability stage is important due to the relative impact on construction cost over time. 
[bookmark: _Toc518329665]Aim
The purpose of this study is to understand the academic landscape on collaboration in the Concept concept and Viability viability stage of the development process,. Additionally, it addresses it`s characteristics and related tools and concepts for promoting collaboration within the development team and compares it to practice in the Johannesburg context. Therefore, the prescribed roles and responsibilities are interrogated to illustrate an actual process in practice and provide insight towards team member`s’ perceptions, motivations and barriers. This not only helps to describe the team focus, environment and it`s conduciveness to collaboration but also high-lights the need of for various tools of collaboration. There areAvailable tools available that can facilitate an environment which is conducive to better collaboration and integration of people and processes, which ultimately contributes to better value for the producer. However, the implementation of these tools among the professional team in the Johannesburg context is not well understood. 
[bookmark: _Toc518329666]Research Question
Following from the preceding aim, the study aimed at answering the following research questions:
Q1: What is the level of implementation of various project team members’ prescribed roles and responsibilities at the concept and viability stage? 
Q2: What is the level of implementation of the available digital tools for integration and collaboration during the Concept concept and Viability viability stage?
[bookmark: _Toc518329667]Objectives
· [bookmark: _Hlk503986329]To determine the level of at which project team members’ implement their prescribed roles at the concept and viability stages.
· [bookmark: _Hlk506117216]To appraise digital tools of integration and collaboration used by the various team members.
[bookmark: _Toc518329668]Significance
[bookmark: _Hlk487052242]A survey of coalitions of design professionals, their organization organisation of work, processes and tools used will assist in the identification of the causes of socio-cognitive barriers (Forgues et al., 2008). This will enhance analysis, planning and management of the underlying generic processes towards facilitating better integration and collaboration (Forgues & Koskela, 2009). Lastly, better integration in the concept and viability stage will increase effectiveness, ultimately contributing to better value for money (Pikas et al., 2015).
[bookmark: _Toc518329669]Scope
· [bookmark: _Toc141172740][bookmark: _Toc141172812][bookmark: _Toc141173480][bookmark: _Toc141173546]The study focuses on the concept and viability stage by the development project team. This stage is considered to have a significant impact on the overall cost of the project;, however, it is often disregarded (Boon et al., 2016). Figure 1.1 illustrates the impact different work stages have on the project cost. 
[image: ]
[bookmark: _Toc506122608]Figure 1‑1: Level of Influence on Project Cost (Author, 2017)
· The focus was on project participants based in Northern Johannesburg. This is considered the centre of the economic centre heart-beat of South Africa (National Planning Commision, South African Government, 2011). The Figure 1.2 illustrates where recent economic activity is concentrated in relation to the area of focus.	Comment by MC: I have amended the wording here. Please reject the change if it is incorrect.
[image: ]
[bookmark: _Toc506122609][bookmark: _Hlk503377663]Figure 1‑2:Gauteng`s Economic Activity (Adapted from Afrigis 2017)

· [bookmark: _Hlk494651939]The research is confined to high-density private residential projects. High density residential development in this study is considered to be any dwelling typology with more than 50 units per hectare (Stats SA, 2011). Local planning authorities are promoting high-density residential development around designated public transport nodes and major road corridors in this area. The city region population density is presented in Figure 1.3 below.

[image: ]
[bookmark: _Toc506122610]Figure 1‑3: Gauteng City Region Population Density (Stats SA, 2011)
[bookmark: _Toc141172741][bookmark: _Toc141172813][bookmark: _Toc141173481][bookmark: _Toc141173547][bookmark: _Toc518329670]Assumptions
· It is assumed that one of the developer’s most important needs is to maximisze value for money (Jallow et al., 2014). The profitability factor is a key indicator towards of the perceived success of a project’s perceived success (Botha et al., 2014).
· The development project team`s role is to facilitate the developer’s value needs (Bowen et al., 2010). It can be argued that the objective of real estate development is value creation. (Roulac et al., 2006). The original brief, which holds the client’s requirements, is often not carried along throughout the project phases, and neithernot updated to reflect changing needs, and nor isnot it widely distributed and accessed by all team members and stakeholders (Jallow et al., 2014; Livesey, 2016).
· Poor communication among the project team also contributes to inefficiencies during the concept and viability stage. The lack of a common tool is a major problem that hinders the communication of requirements information between stakeholders (Jallow et al., 2014; Pikas et al., 2016). Rizal (2011) affirms that improved collaboration necessitates better communication in the project delivery processes. 
[bookmark: _Toc518329671]Ethical Considerations during the Study
Remaining ethical throughout the process of this research was a formative principle as supported by Alowitz & Toole (2010). Therefore, voluntary consent to participation was imperative to data collection and every effort was made to help protect the privacy of the research participants and ensure confidentiality (Fellows & Liu, 2009). Anonymity of participants was thus central and the supervisor reviewed the research to ensure the participants are were protected against any unethical conduct (Saunders et al., 2012).
[bookmark: _Toc518329672]Dissertation Structure
[bookmark: _Hlk494545908][bookmark: _Hlk494547774]Chapter one provides a background for the research. It also provides a brief description of the methods used in the research methods. The assumptions of the study and ethical principles on which research was based were also discussed. Chapter two presents the background of the development process, the role players involved and their relationship within the team. Literature regarding related concepts of collaboration was also reviewed. Chapter three explains the research process and design in depth, including the methods used in this study for data collection and analysis. Chapter four presents the results from the questionnaire survey. Conclusions related to the study are presented in this last chapter. Based on the conclusions drawn from this study’s conclusions, recommendations for future studies are underscored.	Comment by MC: Please ensure these changes are suitable.
[bookmark: _Toc518329673]Chapter Summary
This chapter introduced the complexity of the real estate development process with its multiple team members. The chapter stressed the importance of the impact of the Concept concept and Viability viability stage on value for money and how collaboration within the team increases effectivity in the production process under its scope. It delineates the research to selected coalitions of participants in high density residential projects within the Northern Johannesburg area. The study proposed a review of the prescribed roles and responsibilities to illustrate an actual process in practice, providing insight towards team member`s’ perceptions, motivations and barriers. These results described the team environment and it`s conduciveness to collaboration. Within this context the implementation of tools of integration and collaboration are established. By doing so, areas that lack implementation designates where social cognitive barriers exist and underlines recommended further research. Chapter two will firstly present the review of literature on project processes, participants, and their roles and responsibilities. Secondly, literature on tools and techniques are presented.

[bookmark: _Toc141172742][bookmark: _Toc141172814][bookmark: _Toc141173482][bookmark: _Toc141173548][bookmark: _Toc518329674]LITERATURE REVIEW
[bookmark: _Toc518329675][bookmark: _Toc437061078][bookmark: _Toc141172743][bookmark: _Toc141172815][bookmark: _Toc141173483][bookmark: _Toc141173549]Introduction
The basis of the following literature review to follow will be a critical analysis of the extant literature. This is achieved by reviewing literature focusing on the development process with the aim of identifying socio- cognitive barriers to improve project design delivery processes. The majority of the literature used is based on process improvement initiated by the Latham (1994) and Egan (1998) reports. 
This chapter commences with making the objective of the literature review explicit;, then, it continues to describes the development design delivery process, participants, their relationships and the management thereof.
[bookmark: _Toc518329676]Objective of lLiterature reviewReview
[bookmark: _Hlk496428097]The primary objectives of the literature review are to appraise the development design delivery process and understand the context in which collaborative tools and techniques are applied. The study explored various aspects of the development design delivery process in order to describe the context within which these tools and techniques are implemented. 
[bookmark: _Toc518329677]The concept Concept and viability Viability stageStage
A production system that minimiszes waste of materials, time, and effort in order to generate the maximum possible amount of value is only possible through the collaboration of all project participants at early stages of the project (Koskela et al., 2002). Different professional bodies have delineated the development process into different stages. The various stages of the development process are specified and the roles and responsibilities are prescribed for the various participants. For example, the Royal Institute of British Architects (RIBA) plan of work specifies the main stages of a project lifecycle as: 0-Strategic Definition, 01-Preparation and brief, 02-Concept design, 03-Developed design, 04-Technical design, 05-Construction, 06-Handover and close-out and 07-In use.
Locally, the South African Council for the Built Environment Act No. 43 of 2000 defines the phases of a development as follows:
Stage 1: Inception
Stage 2: Concept and viability
Stage 3: Design development
Stage 4: Documentation and procurement
Stage 5: Construction
Stage 6: Close 
This study is focused on stage 2 because of its considerable impact on value creation.
The construction industry forms a significant part of the economy and is one of the largest and most diverse industries that develops its projects and services through integrated project teams and professionals who may be dispersed over several geographical locations and organiszations (Jallow et al., 2014). The process of project development is complex and involves multiple drivers, stakeholders and contributions from many disciplines (Fisher & Collins, 1998). The increasing complexity of construction projects and the fragmentation of the construction industry undertaking those projects have effectively resulted in [non]-linear, uncoordinated and highly variable development processes (Kagioglou et al., 2000) 
The commencement of a project is crucial because the decisions made by the client at that point in time, and the resultant initial appointments that are made, have a fundamental impact on how the project team will subsequently be assembled (Al Sehaimi et al., 2014; Wesz et al., 2013). Various procurement strategies implement different forms of contracts and this further prescribes roles and responsibilities. (For example: in the Joint Building Contract Committee (JBCC); there are is a Principal Consultant, a Principal Agent and a Project Monitor). One should carefully be considering the required roles that are required atfor each project stage of a project and assess who are is best placed to undertake them. These are not necessary assigned to specific types of professionals but rather agreed on in the respective consultant`s agreement. For the purpose of this study, the specific form of contact is not taken into consideredation. 
2.4.1 [bookmark: _Toc518329678][bookmark: _Hlk486445002]RIBA: 
In the United Kingdom seminal work like the Latham Report in 1994, titled “Constructing the Team” and the Egan Report in 1998, titled “Rethinking Construction”, did much to highlight the need for efficiency improvements in construction industry practices. The lack of communication and collaboration has been considered as a major issue for the underperforming construction industry (Pikas et al., 2016). The Latham Report stimulated various initiatives and government action to get the industry to make the necessary changes. Egan was commissioned to look at the construction industry from the clients' perspective and to advise on opportunities to improve the efficiency and quality of the construction industry's service products as well as to make the industry more responsive to its customers’ the needs of its customers. These seminal studies have served as a justification for further academic investigations and provided a basis for reforms in professional bodies (such as RIBA, RICS, etc.).
The RIBA plan of work (2016) is a document that identifies the following key roles within the project development process: Client Adviser, Project Lead, Design Lead, Construction Lead, Architectural Design, Landscape Design, Structural Design, Building Services Design, Cost Consultancy, Contract Administrator, Information Manager and Health & Safety Consultant. Prescribed services and deliverables are allocated to these roles for each stage of the process.
2.4.2 [bookmark: _Toc518329679]South African CBE: 
Similarly, in South Africa, the different professional councils have prescribed standard services and deliverables of various professionals for each stage of the development process. The Council for the Built Environment (CBE) is a statutory body, established under the Council for the Built Environment Act (No. 43 of 2000). It is an overarching body that coordinates the following six Professional Councils of the built environment:
1. The South African Council for the Quantity Surveying Profession (SAQSP) in terms of the Quantity Surveying Profession Act (Act 49 of 2000);
2. The South African Council for the Architectural Profession (SACAP) in terms of the Architectural Profession Act No 44 of 2000;
3. The Engineering Council of South Africa (ECSA) in terms of the Engineering Profession Act (EPA), 46 of 2000;
4. The South African Council for the Landscape Architectural Profession (SACLAP) in terms of Section 2 of the South African Council for the Landscape Architectural Profession Act – Act 45 of 2000;
5. The South African Council for Construction Project Management and Construction Management Professions (SACPCMP) in terms of the Act 48 of 2000; and
6. The South African Council for the Property Valuers Profession (SACPVP) in terms of section 2 of The Property Valuers Profession Act, 2000.
These councils have identified work that may only be performed by persons registered in any categories category of registration recogniszed by that particular professional council, according to that pProfession’s aAct. The Plan of Work provides a model for the design team and a basis for managing the design and administration of the building project. The identified standard services during the Concept and Viability Stage for the various professionals is summarised in the following Table 2.1.





[bookmark: _Toc506122640]Table 2‑1: Summary of roles and deliverables prescribed by South African professional councils.	Comment by MC: Please assess whether some of the tables throughout the document should be split across two pages as some of their text may be difficult to read in this size.
[image: ]
2.4.3 [bookmark: _Toc518329680]Coalitions of participantsParticipants: 
In practice, project objectives are achieved by coalitions of participants. Socio-cognitive theory (SCT) states that portions of an individual`s knowledge acquisition can be directly related to observing others within the context of social interactions, experiences, and outside media influences (Bandura, 2002). New behaviours can be learnt by replicating the actions of others. It is the collective learning that takes place within the social systems, i.e. communities of practice (CoP) that are of particular significance to an organisation from a knowledge management perspective (Ruikar et al., 2009). A CoP`s ability to communicate effortlessly directly correlates with team integration (Papadonikolaki et al., 2015). Forgues and Koskela (2009) affirmed findings relating to team efficiency in the integration of design and construction processes with the following:	Comment by MC: Please see the comment regarding the red text below.
· Efficiency is related to context and not process and socio‐cognitive,  not technical;	Comment by MC: Please ensure a word isn't missing here, i.e. 'technical processes'.
· Fragmented transactional contracting increases socio‐cognitive barriers that hinder integrated team performance;
· New forms of relational contracting may help to mitigate socio‐cognitive barriers and improve integrated design team performance; and
· Changing the context through procurement does not address the problem of obsolete design practices.
New behaviours can be learnt by replicating the actions of others and being rewarded with positive reinforcement (Bandura, 2002). As such, various iIntegrational tools help to improve collaboration but needs to be implemented in an environment conducive to the transfer of knowledge. However, the key challenge, from an organisational perspective, is to provide an environment that is conducive to developing and nurturing CoP and is conducive to the transfer of knowledge as opposed to merely creating them it (Ruikar et al., 2009).	Comment by MC: This information is repeated in the page's first paragraph. Please assess whether it can be amended or should be removed.	Comment by MC: Please ensure changes here are suitable.

[bookmark: _Toc518329681]2.5	Collaboration and Integration
[bookmark: _Toc518329682]2.5.1	Collaboration within the Development Design Delivery Process
Learning new behaviours can be done, for example, through the use of integrational tools and it the conducive environments favours collaboration. The lack of collaboration has been considered as one major issue for the underperforming construction industry (Egan, 1998; Latham, 1994). According to Pikas et al. (2016), collaboration in design,: “…is the process through which actors from different disciplines share their knowledge about the design process and the design itself”.	Comment by MC: This sentence was confusing. Please ensure changes are suitable here.
[bookmark: _Hlk496445817]Pikas et al. (2015), sustains that collaboration is a complex phenomenon, which explains the diversity of views and the many complimentary concepts in organiszational and design literature. The boundaries between fields of knowledge (Knowledge boundaries) are, contradictorily, not only a critical challenge but also a perpetual necessity of a development team because much of what members produce and sell has roots in the specialisation of various kinds of knowledge (Forgues & Koskela, 2009). The team members are most often incentivised not to share their specialised information. Knowledge remains a critical but challenging source of competitive advantage for development teams. It is problematic in the sense that knowledge in the development process constitutes both a barrier to and a source of innovation (Carlile, 2004). Collaboration requires the management of material and knowledge boundaries, in order to develop common goals, processes and products (Pikas et al., 2016). 
2.5.2 [bookmark: _Toc518329683][bookmark: _Hlk496427497]Material and Knowledge Boundaries

Based on the work by Carlile (2004), boundaries can be divided into two ontological realms including material and knowledge boundaries. Material boundaries are caused by the arrangement of individuals into organizationsorganisations, disciplines, tasks and physical locations. Knowledge boundaries are caused by the paradigmatic differences in sociocultural worlds. These two types of boundaries do not exist separately but are intertwined into the relations of the development team (Pikas et al., 2016).
Carlile (2004) used the following three concepts of knowledge to propose categories of boundaries: 
· The difference in the amount and type of knowledge accumulated; 
· Dependence between two or more entities that need to take each other into account; and 
· The novelty of the circumstances. 
[bookmark: _Hlk495260261]Based on these, the following three categories of sharing and assessing knowledge across boundaries have been derived (Carlile, 2004): 
1. “Syntactic – Differences and dependencies between actors are known. A common vocabulary is developed that is sufficient to share and assess knowledge at a boundary”;
2. “Semantic – Novelty generates some differences and dependencies that are unclear - different interpretations exist. Common meanings are developed to create shared meanings and provide an adequate means of sharing and assessing knowledge at a boundary”; and
3. “Pragmatic – Novelty generates different interests between actors that impede their ability to share and assess knowledge. Common interests are developed to transform knowledge and provide an adequate means of sharing and assessing knowledge at a boundary.” 
2.5.3 [bookmark: _Toc518329684] Operationalizing the Boundaries
These characteristics of knowledge in practice help to explain how knowledge boundaries can be localised, embedded and invested. Localised knowledge refers to how problems are solved for a given practice.  Since different internal teams in a practice are not the same, it complicates communications and efficiency comes from developing knowledge bases that help address the common problems that teams face. This deals with the syntactic boundaries. Secondly, embedded knowledge relates to how it is difficult to express knowledge outside of practice or the implied knowledge area. Different development team members have difficulty communicating outside their disciplines. This is the semantic boundary.  Lastly, invested knowledge in practice relates to how people want to do things according to what they already know., but However, they are faced with a dependency on knowledge from another group and the novelty of the situation;, for success they must be willing to transform their existing knowledge; thus, the pragmatic boundary.
A boundary object is information used in different ways by different communities with enough unchallengeable content to maintain integrity (Bandura, 2002). Boundary objects are used to overcome knowledge boundaries. Carlile (2004) also categorised these boundary objects in the four following types:
1. Repositories are stores of information that have common meaning across functional teams;
2. Standardiszed forms and methods provide a shared approach for addressing problems across boundaries;
3. Objects or models are detailed representations that different groups can use during problem solving; and
4. Maps of boundaries express the dependencies across groups.
Pikas (2016) explained the characteristics and purpose of the different types further as discussed subsequently. Firstly, repositories comprise of information shared by different people to solve problems. It must be adequately representative among teams to overcome syntactic boundaries. Secondly, standardiszed forms and methods must express differences and dependencies in order to define a shared approach to a problem. To address communication issues, it represents information in a similar fashion to repositories;, however, by identifying the differences and dependencies it also facilitates learning between teams. Transformation of knowledge is, however, required to address these differences and dependencies and the consequences thereof, as typical of the pragmatic boundary. Thirdly and Lastlylastly, objects, models and maps are the only types of boundary object that achieve all three purposes. It is a representation supporting communication, the definition of differences and dependencies to facilitate learning, and it provides a process for the mutual transformation of knowledge (Pikas et al., 2016).
2.5.4 [bookmark: _Toc518329685]Collaboration technologiesTechnologies
Following from the preceding discussion on the material and knowledge boundaries, the development process could be at the brink of major industry-wide disruption. New applications and tools being introduced are changing how companies design, plan, and execute projects. By providing advanced software and analytics capabilities, these innovative tools are aiming to eliminate many of the problems that have troubled the process, including improved collaboration and the transfer of knowledge (Ruikar et al., 2009). Construction projects are becoming increasingly complex and expensive, putting the development team under greater pressure to improve costs, timelines, and efficiency (Livesey, 2016). In order to manage projects successfully, one should consider utilising the project management tool and technique that match the characteristics of phases and that are signiﬁcant contributors to success measures in each phase of the project life cycle (Patanakul et al., 2010). Representatives of the various enterprises transfer knowledge through shared mental constructs (Forgues et al., 2008). Rizal (2011) affirms that collaboration and communication are keys to better integration of project delivery processes. The lack of sharing of accurate, controll able and integral information among organisations is a major contributor to the industry’s fragmentation of the industry (Papadonikolaki et al., 2015). Currently, there are various innovations in collaboration technologies pointing towards creating new product delivery processes and value networks within the construction industry (Rizal, 2011).
Table 2.2 illustrates different tools developed for the various stages of the development process and Table 2.3 indicates in which type of tools the market is investing in and developing.




Table 2‑2: Construction-technology use cases (McKinsey Global Institute, 2017).
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Table 2‑3: Investment in construction-technology tools (McKinsey Global Institute, 2017).
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2.5.5 [bookmark: _Toc518329686]Digital collaborationCollaboration
The development project participants in construction projects are more diverse and widely dispersed than those in most other industries (Livesey, 2016). They need to communicate and align frequently, since minor changes could significantly increase the construction program or costs. This contributes to why many construction-technology companies have focused on tools that promote digital collaboration (Blanco et al., 2017). Some of the available tools for collaboration are now discussed subsequently.
[bookmark: _Hlk503900448]2.5.5.1 Online document editing systems: Online document editing systems allows you to create and share work online. You can create spreadsheets, documents, presentations, forms and drawings, save them online and invite others to edit and view them. The team can work on the files simultaneously, view all editing in real-time and use a comments feature for discussion. An example is the ‘“Google Docs’.”

2.5.5.2 Project file sharing platforms: File Transfer Protocol (FTP) sites facilitate the transfer of large files that can be made available online to all project participants by using a project file sharing platform. An example is the ‘“Dropbox’” or private FTP sites.
2.5.5.3 Online project meetings management services: Online project meeting management service platforms provide online space for meetings, webinars and workshop sessions. These services manage invites, scheduling, registering, screen sharing, file sharing, custom universal resource locators (URLs) and attendee feedback. An eExamples is theinclude ‘“GoToMeeting”’ or “‘Join. Me”’.
2.5.5.4 Web-based phone tools: The geographically distributed teams and the different heterogeneous systems used make the much-needed effective information communication difficult to achieve (Jallow et al., 2014). Web-based phone tools can be used for group video calling, call forwarding, voicemail, instant messaging or file sharing capabilities. Examples are include “Skype, Yahoo, Viber and Whatsapp.”
2.5.5.5 Project information distribution and communication: The construction process is known to be information intensive with large amounts of information, such as drawings, specifications and, bills of quantities, generated mostly in paper-based form, which are complex to manage (Jallow et al., 2014). Cloud based project information distribution and communication solutions can be organized organised by project participants and managed by an invitation communication process. An example is the Example: ‘“SmartBidNet”’.
2.5.5.6 Collaborative cost estimation: Web-based cost estimation solutions with real-time collaboration is a type of software that provides editing and sharing capabilities and allows multiple people to work on one file, see each other’s work, exchange instant messages, and produce one complete file. An example is the “‘Takeoff’.”
2.5.5.7 Quick, real-time project communication: Group messaging services allows one to send group text messages online or from a phone, manage and forward replies and organisze contacts into groups to quickly send project updates and broadcasts. These services sometimes connect to online databases of the construction industry which manages and organiszes profile data, requests information updates and syncs with other solutions to keep information current and available. Users can browse companies, projects and geographic regions and write and read peer reviews of company services.  An eExamples is theinclude ‘“GroupeMe” ’ and ‘“JobSite123’.”
2.5.5.8 RIBA`s “Assembling a Collaborative Project Team” Tool: “Assembling a Collaborative Project Team” has been developed in conjunction with the RIBA Plan of Work 2013. The plan of work (2013) provides more detailed guidance, specific activities and the focused tools that are essential for those responsible for and involved in assembling a project team.
2.6 [bookmark: _Toc518329687][bookmark: _Hlk494553414]Building Information Modelling (BIM):  
BIM is a process involving the generation and management of digital representations of physical and functional characteristics of places (Eastman et al., 2011). Traditional building design was largely reliant upon two-dimensional technical drawings. BIM extends this beyond three dimensions. It augments the three spatial dimensions of length, breadth and width with time and cost as the fourth and fifth dimension. BIM therefore covers more than just geometry. It also covers spatial relationships, light analysis, geographic information, quantities and properties of building components.
[bookmark: _Toc518329688]2.6.1	BIM as a collaboration Collaboration toolTool:  
BIM not only facilitates better communication and coordination but also calls for reconsidering the roles of procurement participants, re-organizing organising collaborative processes and new contractual relationships (Rizal, 2011). In construction projects, BIM influences the common way of collaboration, including the roles of different participants. Eight concepts influencing the development of BIM collaboration have been identified and classified as: (1) IT capacity; (2) technology management; (3) attitude and behaviour; (4) role-taking; (5) trust; (6) communication; (7) leadership; and (8) learning and experience (Boon, et al., 2016). New procurement modes can transform the dynamics of relationships between the client and the members of the supply chain, and have a positive impact on team performance (Forgues & Koskela, 2009). BIM can facilitate better incorporation of people, processes and technology and, therefore, lead to improvements in processes, technological infrastructure and up up-skilling of staff, attaining efficiency and competitive advantages (Arayici et al., 2011). 
[bookmark: _Toc518329689]2.6.1	Online BIM cCollaboration:  
The introduction of BIM has greatly improved integration of communities,; however, it is not yet implemented to its full potential (Rizal, 2011). Rizal (2011) identified the main factors for successful collaboration using BIM as: (1) Product information sharing; (2) Organisational roles synergy; (3) Work processes coordination; (4) Environment for teamwork; and (5) Reference data consolidation. BIM Collaboration was originally developed to allow information sharing within internationally dispersed teams and the dissemination of information by support groups (Eastman et al., 2011). It uses a centralized centralised information integration approach through a shared Web server or a database behind the Web server. BIM is currently the most advanced information system deployed on the Internet (Shen et al., 2008). Cloud-based BIM collaboration services has have been introduced to eliminate file exchange issues, send notices and request for information (RFI). It also manages clash detection and performs cost estimations and budgeting on all models, with everyone involved. As a result, project management and BIM systems can communicate directly and connect general contractors and subcontractors through an online platform where changes can be recorded and all files can be stored for central reference. An example of an online BIM collaboration tool is the “‘Horizontal Glue” ’ programme.
2.7 [bookmark: _Toc518329690]Management of the Development Process
With the available digital collaboration tools and an even a robust system like the BIM, managing the development process is still a challenge. Despite its failure to deliver customer value, a single-minded transformation view of operations has been the dominant approach taken in design management and processes, leading to inefficiencies in design practices (Pikas et al., 2015). Forgues and Koskela (2009) argues that construction project management is usually based on conventional project management theory that applies a sequential procedural approach. In such an approach, a project`s success is achieved by following a series of steps and processes for planning, executing and controlling activities and tasks (Kraemer et al., 2004). It is clear from the literature that there is a dispute on the theoretical foundation behind project management bodies of knowledge, their lack of relevance to practice and the poor performance in the context of complex projects or self-manages managing teams (Al Sehaimi et al., 2014; Forgues et al., 2008; Forgues & Koskela, 2009; Koskela et al., 2007; Pikas et al., 2015; Ruikar et al., 2009). Koskela, (2009) has headed the critique and identified some problems with this approach leading to inefficiencies, as including the following:	Comment by MC: Please ensure word change is suitable.
1. The lack of iterations in the design process;
2. The lack of consideration of constraints within subsequent phases or the unnecessary constraints set in design for these phases;
3. The lack of leadership and accountability; and
4. [bookmark: _Hlk481923554]The focus on efficiency and not effectiveness.
The industry’s fragmented nature of project development and lack of integration have also been reported to be the main cause of several problems and difficulties, especially with the project delivery systems (Jallow et al., 2014).
These problems lead to sub-optimal solutions, poor constructability and operability, rework in design and construction, and lack of innovation (Koskela et al., 2002). A core issue is that the project management process is deeply embedded in bodies of knowledge, contractual arrangements and legislation that favour a linear and fragmented approach to project delivery (Forgues & Koskela, 2009). 
2.7.1 [bookmark: _Toc518329691]Process Iimprovement
As a result, two alternative procedural approaches have been identified by Forgues and Koskela (2009), from best practice in manufacturing, as including:
1. To redefine the design process from sequential to iterative, while maintaining a traditional project lifecycle and procurement modes; and 
2. Changing the context in which the design is realizsed, and abandoning fragmented and transactional procurement routes in favour of an integrated and relational procurement approach.
2.7.2 [bookmark: _Toc518329692]System Iimprovement
Ruikar et al., (2009) identified a need for better models and theories of practice that take into account the complexity of projects, the recognition of projects as social processes involving CoPs having multiple purposes and a shifting of focus from the procedural approach for meeting objectives of cost, time and quality to one seeking value creation through better collaboration. Hence, many construction companies are seeking to improve their design process by using lean production principles. However, appropriate implementation requires that companies achieve basic process stability (Matsumoto, et al., 2005). Such basic stability reduces the variability of the processes, increasing their reliability and the availability of resources, producing systematic and coherent results through time (Salvatierra-Garrido & Pasquire, 2011).
 Jørgensen & Emmitt (2009) emphasise the importance of a number of factors for achieving more stability and better integration, as including: (1) value identification/specification; (2) an appropriate project delivery framework; (3) structuring and planning of delivery processes; (4) transparency; (5) management and leadership; (6) learning; and (7) the importance of local context.
2.5.1 [bookmark: _Toc494224596][bookmark: _Toc494395398][bookmark: _Toc494395487][bookmark: _Toc494395717][bookmark: _Toc494400805][bookmark: _Toc494552585][bookmark: _Toc494552682][bookmark: _Toc494607641][bookmark: _Toc494608168][bookmark: _Toc494609574][bookmark: _Toc494662448][bookmark: _Toc494662545][bookmark: _Toc494662642][bookmark: _Toc494662739][bookmark: _Toc495264802][bookmark: _Toc495954984][bookmark: _Toc495955092][bookmark: _Toc495955200][bookmark: _Toc496647533][bookmark: _Toc496647891][bookmark: _Toc505575379][bookmark: _Toc506122499][bookmark: _Toc506311486][bookmark: _Toc518329693]
2.7.3 [bookmark: _Toc518329694]Change managementManagement
Change brings uncertainty and variability that translates in to inefficiency in a production system. Boon (2016) established that design changes is are the most significant factor for time delays and cost overruns in construction projects and stresses the importance of communication and management decisions as control mechanisms. Dynamic project management, using simulation and predictive models, improves results by minimiszing risks and uncertainties. The development team could use these tools to view the impacts of design changes to project performance before actually implementing proposed design changes. Simulated data provide crucial information for facilitating effective decision making by managers as depicted in Figure 2.3.
[image: Screen Clipping]
[bookmark: _Toc506122611]Figure 2‑1: Generic cause-and-effect diagram of design changes (Boon, et al., 2016)
2.7.4 [bookmark: _Toc518329695]Process managementManagement
In addition to process improvement, the phase of the project process determines which project management tools and techniques are appropriate. The characteristics and required deliverables of each phase inﬂuence the activities necessary in the phase;, which in turn inﬂuence which project management tool and technique are required (Patanakul et al., 2010). 
It is postulated that the underlying fundamentals in all commercial development projects are the same and that one can deduce a universally applicable process framework models (Kagioglou et al., 2000). Different process models have been developed by academia and industry to enhance the effectiveness and efficiency of design and construction activities in response to the need for improving value generation (Tzortzopoulos et al., 2005). These models provide an overview and lead to a more holistic understanding of how production works (Matsumoto et al., 2005) and assist in the management thereof (Formoso et al., 2002). A Process Protocol is a conceptual, improved project process which considers the whole lifecycle of a construction project whilst integrating its participants under a common framework (Kagioglou et al., 2000). Examining implementation within company speciﬁc settings is a way method to better understand how process models can effectively improve process management. AlsoAdditionally, a process model could have different roles within a development team: for instance, it could be a learning instrument or the basis for planning process activities (Kagioglou et al., 2000).
Process framework models, like these, work in theory but, unfortunately, the majority fail to be implemented in practice successfully (Tzortzopoulos et al., 2005). Matsumoto et al., (2005) also acknowledges the potential change that process framework modelling can bring to an organisation but also emphasises the importance of successfully implementing these changes. Tzortzopoulos (2005) synthesiszed the body of knowledge on process framework model implementation around three main issues, including; process management, change management and technology transfer.
2.7.5 [bookmark: _Toc518329696]Value managementManagement
Despite the ongoing efforts by researchers, there is not yet a universal theory of value in construction (Salvatierra-Garrido & Pasquire, 2011). In “‘Lean Thinking’” and also for the purpose of this study, value generation is defined as meeting client requirements while minimizsing waste (Forgues et al., 2008). This study considers value from the production group`s perspective. It is assumed that one of the most important needs of the producer is to maximizse value for money. According to Pikas (2015), one of the key ideas of design science is that design inquiry begins with the needs of the client. Thus, the main function of design inquiry is value generation for the client/producer, and construction is the realization realisation of a proposed solution with the lowest possible loss in value. 
When the production philosophy of Lean Thinking was introduced to the construction sector from manufacturing, it necessitated a modification of Lean Thinking`s original value concept of value. According to Salvatierra-Garrido & Pasquire (2011); Lean construction originally considered value from a specific “objective “perspective” and, as a result of the earlier studies, focused on the improvement of the production process on site. tThey did not acknowledge the potential impact the concept and viability stage has on the generation/destruction of value. 	Comment by MC: Please ensure the quotation mark shift is correct.	Comment by MC: Please assess whether this sentence split is suitable here as it was a little confusing.
Great emphasis has also been given to the added value of real estate in general. However,  but most of the current studies on value miss the concept and viability stage when the actual value is created as discussed earlier (Jylhä & Junnila, 2014). Although it can be argued that the objective of real estate development is value creation, there is, paradoxically, little literature about creating value Roulac et al. (2006). The front end of the production phase, [the concept and viability stage], has been identified by Roulac et al., (2006) as the phase with the largest impact upon value for the producer.
Value management maximiszes the functional development from project inception to close-out, through the comparison and audit of all decisions against a value system determined by the client. Value management is an analytical process which seeks to achieve value for money by analysing the functions of a project, involving multiple disciplines and it is not merely a cost cutting exercise (Boon et al., 2016). Value engineering is seen as a sub-set of value management. According to Bowen (2010), value engineering is a “hard systems” approach to cost reduction, carried out during the design phase where there is hard information. On the other hand, value management is seen more as a “soft systems” approach to developing a common understanding of the project/design objectives and their solutions, normally carried out during the project inception or early conceptual design stage. Value engineering is relyingrelies on the synergetic advantage of probing stakeholder perceptions of these more ﬂuid issues, and is, as a result, applicable throughout almost the entire procurement process as presented in Figure 2.4.	Comment by MC: 	Comment by MC: Please assess whether this addition is suitable as the sentence seemed incomplete.
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[bookmark: _Toc506122612]Figure 2‑2: Application of Value Management and Value Engineering in the building procurement process (Bowen, et al., 2010)
[bookmark: _Toc518329697]2.8	Chapter Summary
This chapter reviewed literature on the development design delivery process and its relevant participants. Prescribed roles and responsibilities for each team member were identified during the concept and viability phase and the physiognomies of collaboration were further explored. A better understanding of the nature of boundaries in a team, material and knowledge based boundaries, assisted in explaining current lack of collaboration. Tools and techniques used to facilitate collaboration during the concept and viability phase were identified and explained. This appraisal of the context in which collaborative tools and techniques are applied, enables improved levels of collaboration by better managing material and knowledge boundaries better.
3 [bookmark: _Toc141172754][bookmark: _Toc141172826][bookmark: _Toc141173496][bookmark: _Toc141173562][bookmark: _Toc518329698]RESEARCH METHODS
3.1 [bookmark: _Toc518329699][bookmark: _Toc141172755][bookmark: _Toc141172827][bookmark: _Toc141173497][bookmark: _Toc141173563]Introduction
The research was conducted from a pragmatist`s perspective and concepts were considered relevant where they supported action (Creswell, 2009; Fellows R & Liu A, 2009: Saunders et al., 2012). The research question is viewed as the most important determinant of the researcher`s position. 
Research Question 01:  What is the level of implementation of various project team members’ prescribed roles and responsibilities at the concept and viability stage? 
Research Question 02:  What is the level of implementation of known digital tools of integration and collaboration in the Concept concept and Viability viability stage? 
The respective, prescribed roles and responsibilities were investigated in order to understand the process in practice.  Saunders` (2012) ‘“Onion” ’ model was used to illustrate the research decisions highlighted in red in Figure 3.1 and discussed in the sections that follow:
[image: ] 
[bookmark: _Toc506122613]Figure 3‑1: The research ‘Onion’ (Adapted from Saunders, et al., 2012)
3.2 [bookmark: _Toc518329700]Research Philosophy
This study makes use of social constructionism to contribute knowledge to the field (Fellows & Liu, 2009). Project teams are considered to be temporary col-laborative organisations in which knowledge are is commonly socially constructed. The study seeks to understand the subjective reality of team members and their relationships with one another through an interpretive philosophical lens (Kohlbacher, 2006). The complexity of various viewpoints assists in understanding these temporary organisations. A subjectivist mind-set of radical change could describe the way in whichhow the researcher intends to examine and gain a better understanding of the relationships between development team members and subsequent explanations (Saunders et al., 2012).  
3.3 [bookmark: _Toc141172756][bookmark: _Toc141172828][bookmark: _Toc141173498][bookmark: _Toc141173564][bookmark: _Toc518329701][bookmark: _Ref25574737]Research Approach
The main research approach utiliszed within this study is the collection of data by utiliszing predetermined, semi-structure questionnaires and interviews. Pikas et al., (2015) and Pikas et al., (2016) used a similar approach to investigate typical design management inefficiencies, possible remedies and collaboration in a small sample set. Kohlbacher (2006) reviews literature on a similar approach and verifies it in his study on the implementation of qualitative content analysis. In this study, inductive inferences are similarly made from a small sample set focussing on the context of the problem. 
3.4 [bookmark: _Toc518329702][bookmark: _Ref25556716]Research Method and Research Design
The research methodology was based on a mixed method as suggested by Alowitz & Toole (2010). Qualitative interpretation of case studies, surveys and interview methods are suggested by Fellows and Liu (2009) for similar studies. The attainment of context-dependent knowledge necessary for understanding these management approaches and processes is facilitated by a qualitative methodical design (Kohlbacher, 2006). Additionally, Tthis research is also exploratory and incorporates a qualitative design to study the context and relationship between team member`s using a combination of non-standardised and standardised data collection techniques. 
3.5 [bookmark: _Toc518329703]Research Strategy
A literature review was conducted and the research strategy in this study was as follows: 
Firstly, understanding was sought for discussions on the development process, collaboration in the team and related concepts by means of qualitative research and interpreting various bodies of existing knowledge. These bodies of knowledge included global academic peer reviewed journal articles and conference papers, which are seen as credible sources. Government reports, South African statistics, regulatory prescriptions of various professional councils and local studies on related subject matter also formed part of the limited South African body of knowledge. 	Comment by MC: Please ensure this addition is suitable.
Secondly, the study seeks to understand the subjective reality of team members and their relationships with one another through an interpretive philosophical lens. A subjectivist mind-set of radical change could describe the way in which the researcher intended to examine and gain a better understanding of the relationships between development team members and subsequent explanations.
Lastly, a sample of respondents who are were in-charge of the development phase of projects were was surveyed. A combination of interviews and questionnaires was used to collect the data. Within these questionnaires, Likert scales revealed the significance rating of the prescribed roles and responsibilities. The Likert scales was were also implemented to measure the level of implementation of integrational tools during the Concept concept and viability stage. An open-ended section supplied further insight into the topic from the various team members` perspectives. Qualitative content analysis was used to categorise and analyse nonstandard data (Elo et al., 2014). From these qualitative surveys, the level of implementation of integrational tools amongst leading firms in the northern Northern Johannesburg area was interpreted for where collaboration can be improved. Thus, it forming formed an important contribution to the South African body of knowledge. The research methodology, in essence, elaborates and expands on the initial research method, which then ultimately results in an IInterpretivist research solution (Creswell, 2009). 
3.6 [bookmark: _Toc518329704][bookmark: _Toc141172759][bookmark: _Toc141172831][bookmark: _Toc141173501][bookmark: _Toc141173567]The Research Instrument
The research was conducted using 25 questionnaires. The purpose of the research was to gain understanding of the relational context of the respondents. Their attitudes and opinions are important and a semi-structured interview process was suitable to allow respondents to build on and explain their answers. According to Teddie & Yu (2007), when using self-selecting sampling, individuals should be allowed to identify their desire to take part in the research. Therefore, the work needed to be publicised to respondents and data was only collected from those who responded positively to the request.
[bookmark: _Toc518329705]3.6.1 1	Background Information
The survey kicked off with an introduction and information in a letter (sample attached in annexure A) with regard to the research study. This was followed by the questionnaire (sample attached in annexure B). Section A of the questionnaire dealt withaddressed all the relevant back ground information. Emphasis was placed on background and professional context as this study focussed on qualitative information of the relationships between team members (Kohlbacher, 2006; Pikas et al., 2015). The questions revolved around the demographics of the respondents and included: the professional qualifications; professional registration; duration of experience; type of project experience; location of projects; forms of contract and its perceived effect on the Cconcept and Viability viability stage; type of seminars, lectures or conferences attended; and whether the respondents utilize utilise hardware needed for the list of identified tools. 
[bookmark: _Toc518329706]3.6.2	Prescribed Roles and Responsibilities
Section B of the questionnaire consisted of a list of roles and responsibilities prescribed by the relevant regulatory councils. This section aimed to achieve the studies study’s first objective and determine the level of at which project team members’ implement their prescribed roles at the concept and viability stage. The frequency of fulfilment is indicated by means of a Likert scale from 1(never) to 10(always). Each type of team member has their own specific prescribed list compiled out of all their council`s prescriptions for the South African Construction Built Environment. A list of roles and responsibilities was also inferred out of these prescriptions for the Client/Developer. 
[bookmark: _Toc518329707]3.6.3	Integrational tools Tools and Techniques
Section C appraised the digital tools of integration and collaboration used by the various team members. It implements a list of relatively new cloud-based software tools and the frequency of use indicated by means of a Likert scale. It aimed to appraise collaboration through the level of implementation of these tools by the various team members in high-density private residential developments.
[bookmark: _Toc518329708]3.6.4	Open-ended Questions
Section D consists of open ended questions and the respondents are to elaborate on the topic, providing further in-depth insight from various perspectives on this topic. The researcher gave provided the respondents the option to participate in an additional interview that provided the opportunity to elaborate and explain their individual perspectives of the topic and related concepts.

3.7 [bookmark: _Toc518329709]Population, Sample and sampling Sampling methodMethod
[bookmark: _Ref25485698][bookmark: _Toc141172760][bookmark: _Toc141172832][bookmark: _Toc141173502][bookmark: _Toc141173568]A list of respondents was identified by contacting various professional practices involved in high density residential projects in the study area. The research objectives were publicised to the possible respondents, through in an email and a follow up telephone call. Appointments were made to conduct face to face, semi-structured interviews with the respondents, who provided a positive responses to the request to participate, were made to conduct face to face, semi-structured interviews. Alternatively, the respondents returned their replies via e-mail according to their preference. Consent was affirmed on paper before any interview commenced. A list of conversational themes was compiled that introduced the open questions in the questionnaire. Interviews were transcribed and respondents’ organisations and projects will shall remain anonymous.
A small sample of team members were was used due to practical, budget and time constraints. Access was difficult to obtain but once achieved the cases were easily identified. A non-probable, self-selecting, volunteering technique was implemented amongst development team members of high-density private residential developments based in Northern Johannesburg (Creswell, 2009). Team members consisted of developers, quantity surveyors, architects, project managers, engineers and landscape architects.
3.8 [bookmark: _Ref25020491][bookmark: _Ref25646398][bookmark: _Toc141172761][bookmark: _Toc141172833][bookmark: _Toc141173503][bookmark: _Toc141173569][bookmark: _Toc518329710]Data analysis Analysis and interpretationInterpretation
The data received was well grouped with few outliers; hence the mean was used as a central tendency measure to condense data sets to single representative values, facilitating comparison between sets. 
Qualitative content analysis was also used to analyse and categorise results. The study is qualitative and exploratory and no statistical inferences were made from the data and the sample was not able to proportionally represent the population. Qualitative content analysis was used to analyse and categorise non- standardiszed responses. Qualitative data collection and analysis is interrelated and interactive in nature (Elo et al., 2014). The interpretation and analysis of data happened simultaneously to the collection and interview process. The data was based on meanings expressed in words and analysis conducted through conceptualisation. The collection of data resulted in non-standardised data classification categories. The data was verified by the researcher and qualitative content analysis was used to sort and analyse it by category (Kohlbacher, 2006). 
3.9 [bookmark: _Ref25473012][bookmark: _Toc141172762][bookmark: _Toc141172834][bookmark: _Toc141173504][bookmark: _Toc141173570][bookmark: _Toc518329711]Validity and reliabilityReliability
· Reliability: According to Nahid (2003) reliability of qualitative studies refers to (1) the degree to which a measurement, given repeatedly, remains the same; (2) the stability of a measurement over time; and (3) the similarity of measurements within a given time period. The interviews should be conducted in such a manner that alternative researchers would reveal similar information in similar time periods. Noble & Smith (2015) argues that qualitative research is frequently criticised for lacking scientific rigour with poor justification of the methods adopted, lack of transparency in the analytical procedures and the findings being merely a collection of personal opinions subject to researcher bias. Demonstrating scientific rigor is thus essential to achieve reliability. 
· Forms of bias: According to Saunders, Et et al., (2012) there are three types of potential bias that one should avoid. tThey include; (1) interviewer bias; (2) interviewee/response bias, and (3) participation bias. Firstly, Interviewer bias could be caused by enforcing your own beliefs and frame of reference by any means throughout the process of data collection. Secondly, interviewee bias can be as a result of perceptions formed around the interviewer. Structured interviews can be intrusive towards sensitive areas. As such, the interview should be structured in such a way that participants can choose not to respond to any of the questions if they feel uncomfortable about the nature of the question. Lastly, participation bias should be avoided by considering the nature of people and organisations willing to participate carefully. 
· GeneralisabilityGeneralizability: The extent to which findings are applicable to other settings should be considered. The theoretical propositions will be compared to the interviews and it is argued that it should contribute to a broader theoretical significance by investigating a new context (Saunders, eEt al., 2012). This relationship will allow the study to test the applicability of existing theory to the setting.
· Validity: Nahid (2003) states that, in qualitative research, validity determines whether the research truly measures that which it was intended to measure or how truthful the research results are. It is achieved when the research question is successfully answered by the research instrument and the extent to which the researcher has gained access to participant`s’ knowledge and experience. Researchers generally determine validity by asking a series of questions, and will often look for the answers in the research of others (Nahid, 2003). A high level of validity can be achieved through carefully structured questions where the scope is clear, ; meanings can be probed and responses can be explored through a variety of angles (Saunders, Et al., 2012).
3.10 [bookmark: _Toc518329712]Ethics
Objectivity, confidentiality and anonymity was were maintained to ensure that any possible harm to anyone was avoided. According to Creswell`s (2009) recommendations, the following steps were taken. Sufficient knowledge of the potential team member`s’ organisations and its their contexts were obtained prior to consideration. The researcher presented himself formally and interviews were conducted in either the researcher`s or respondent’s boardroom depending on the respondent`s preference. The respondents were provided with enough information about the study, in a formal letter requesting participation, before consenting to participate. The letter summarised the research problem, objectives and relevance briefly. Careful consideration was given to the nature of the opening comments, the approach to questions and the nature of questions in the survey. The researcher conducted himself in a professional manner and attends to displayinged attentive listening skills by summarising and testing respondents’ understanding of respondents. 
3.11 [bookmark: _Toc518329713]Chapter summarySummary
This chapter explained the methodological decisions made in conducting this study. A Pragmatic pragmatic philosophical lens was applied on an inductive approach. The use of a qualitative multi-method in a cross-sectional survey was implemented. Qualitative content analysis was chosen to categorisze and analyse the responses further. Descriptive statistics was were chosen to analyse the data obtained through the Likert scale questions.
4 [bookmark: _Toc518329714]DATA ANALYSIS AND RESULTS
4.1 [bookmark: _Toc518329715][bookmark: _Ref25718283][bookmark: _Toc141172767][bookmark: _Toc141172839][bookmark: _Toc141173509][bookmark: _Toc141173575]Introduction
In this chapter, results from the survey are presented. The results include central tendency scores on the prescribed roles and responsibilities as well as the implementation of digital tools and techniques. The last section categorises responses from the open-ended questions by means of qualitative content analysis. 
4.2 [bookmark: _Toc518329716]Response Rate of the Questionnaire
A questionnaire survey was launched in July 2017 after ethical clearance was obtained from the School of Construction Economics & Management at Wits. In total, 54 participants were sent invitations via e-mail with a target of at least a 50% valid response rate. 
A valid response is one that adheres to all of the following:
· The respondents must have given approved consent that their data may be utiliszed for the purpose of this study;
· The respondents must have answered all the critical questions to fulfil the objectives of the study;
· The respondents must have participated in the Concept concept and Vviability stage of a project, which also forms the sampling criteria; and
· The projects they were invested in should be high density residential projects in the Johannesburg context.
· 
After the first month of launching the questionnaire, only 9nine valid responses were received, which was lower than the required 50% response rate. A reminder was then sent out to all potential respondents in order toan attempt to increase the response rate and generalizability of this study. Two weeks after the first reminder e-mail was sent, an additional 12 valid responses were received which brought the total number of valid responses to 21. A second and final reminder was then sent out on the same day. On 31 August 2017, an additional 6 six valid responses were received which brought the total number of valid responses up to 27 and the survey was officially closed. There were thus 27 valid responses (out of the 54 target respondents) received in total which yields a 50.0 % response rate after eight8 weeks of survey as presented in Table 4.1.
[bookmark: _Toc506122641]Table4‑1: Survey time-line 
[image: ]
4.3 [bookmark: _Toc518329717]Profile of Respondents
Based on the data obtained from Section A in the questionnaire, the following results were observed:
4.3.1 [bookmark: _Toc518329718][bookmark: _Hlk518503023]Qualifications and Professional registration Registration 
All the consultant respondents had tertiary qualifications related to their specific disciplines and were all registered with their professional councils as presented in table 4.2. Some of the client/developer group had a financial and/or a construction background;. Wwhile, 75% of developers had obtained multiple tertiary qualifications.








Table 4 .2:  Qualifications and Professional professional registration.
[image: ]
4.3.2 [bookmark: _Toc518329719]Years of experienceExperience
The mean and median for the years of experience for the all the respondents is about 16 years and a median of 17 years respectively. The respective mean and median years of experience for the various groups are as presented in table 4.3:  


Table 4 .3: Years of experience.
[image: E:\Dewald\006 STUDIES\XXX_DISSERTATION\RESEARCH METHODOLGY\2017\2018-02-05 Years of Experience.jpg]
4.3.3 [bookmark: _Toc518329720]Type of projectsProjects, project Project location Location and roles Roles on the projectProject
72% of respondents have experience in more than one African country and all the respondents have worked on high-density residential projects in the Northern Johannesburg area as presented in Table 4.4. High-density residential development in this study is considered to be any dwelling typology with more than 50 units per hectare.














Table 4 .4: Location of experience.
[image: E:\Dewald\006 STUDIES\XXX_DISSERTATION\RESEARCH METHODOLGY\2017\2018-02-05 Location of Experience.jpg]
4.3.4 [bookmark: _Toc518329721]Forms of contracts Contracts and the perceived Perceived effect Effect on concept Concept and viability Viability stageStage
The type of contract is unanimously perceived to almost have no impact on the Concept concept and Viability viability stage as presented in Table 4.5. The main construction forms of contracts, used, predominantly, consist of the JBCC and FIDIC agreement. The PROCSA agreement was preferred for the professional service agreement.	Comment by MC: Please assess whether this should say 'to'. I.e. it is used instead of the professional service agreement.




Table 4 .5: Perceived Effect effect of contract type on Cconcept and Viabilityviability.

[image: E:\Dewald\006 STUDIES\XXX_DISSERTATION\RESEARCH METHODOLGY\2017\Perceived Effect on Concept and Viability.jpg]

4.3.5 [bookmark: _Toc518329722]Continual practice Practice development Development and use Use of hardwareHardware
The majority of respondents [96%] attend some form of continual practice development like professional seminars related to their specific expertise and all uses work based devices like cell phones and laptops daily.
4.4 [bookmark: _Toc518329723]Prescribed Roles and Responsibilities
[bookmark: _Hlk495144446]Based on Section B of the survey questionnaire, the study used the Prescribed Roles and Responsibilities (PRR) to define the actual Concept concept and Viability viability stage to determine the relevance and focus in practice within the northern Northern Johannesburg context. The study`s first objective is to determine the level of at which project team members’ implement their prescribed roles at the concept and viability stage. Following a study of Kohlbacher (2006), the process and context to be interrelated, were the simultaneously investigated. The central tendency measures were used to indicate the significance of the various roles and responsibilities. The roles and responsibilities were then ranked for each group according to the level and frequency of fulfilment and then compared across the team according to category.
The Likert scale rating has been visually represented by a coloured circle corresponding to its correlating numeric value as per Figure 4.1. The size and colour of the circle changes from a small red circle, representing ‘“never fulfilled’”, to a large, dark green circle representing ‘“always fulfilled’”. [image: ] 
[bookmark: _Toc506122614]Figure 4‑1: The Likert Scale Key.

The data is sorted by type of team-member (i.e., consultant/ respondent group member) and arranged in separate tables for each type group of participants as presented in Figure 4-2 to Figure 4-7. The individual respondents are arranged per group on the far right-handed side vertical axis and the group specific roles are arranged along the horizontal axis as per Figure 4.2. The grey column on the far right-hand side of the table provides the individual respondent`s mean rating and the grey row at the bottom of the table provides the mean rating of the individual roles and responsibilities. The roles and responsibilities and group members are ranked in the descending order of their mean rating. In the bottom right corner are tThe overall mean and median ratings for the group are in the bottom right corner. By presenting the data in this visual format one can easily compare different respondent’s ratings of the prescribed roles and responsibilities and also compare different types of groups and their perceived level of fulfilment of their prescribed duties. 
4.4.1 [bookmark: _Toc518329724]Client/ Developer Group
The Client/Developer group’s perceived focus is on their design related roles and responsibilities and they are perceived to be least focused on their legislative functions. This group seems confident that they are achieving high levels of fulfilment of their roles and responsibilities with an overall mean score of 7.54 and a group median score of 7.8 as presented in Figure 4.2. This perception could be related to their autonomy in the process, having the most financial interest in the project and the responsibility of remunerating the rest of the team.	Comment by MC: Please ensure this change is correct.
[image: ]
[bookmark: _Toc506122615] Figure 4‑2: Implementation of the prescribed roles and responsibilities: client/developer group. 
4.4.2 [bookmark: _Toc518329725]Architect Group
The Architect group Group’s perceived focus is on the design related tasks. The Architect group rates their legislative tasks as low but considers their responsibility to review the project programme as their least realised. Their overall rating of fulfilment of all their roles and responsibilities has a mean score of 5.79 and a group median score of 5.61 as presented in Figure 4.3. 
[image: ]
[bookmark: _Toc506122616]Figure 4‑3: Implementation of the prescribed roles and responsibilities: Architect group.
4.4.3 [bookmark: _Toc518329726]Quantity Surveyor Group
The Quantity Surveyor Group perception is that they always fulfil all their functions relating to cost and the administration as presented in Figure 4.4. Assisting the client in preparing a financial viability report is the only cost related function not achieving a maximum rating, having a score of 7.67. The design and legislative functions are considered to be their least attained functions. The group’s overall perception of their level of fulfilment is high, with a mean score of 8.03 and a group median score of 9.17 as depicted in Figure 4.4. 
[image: ]
[bookmark: _Toc506122617][bookmark: _Hlk506232595]Figure 4‑4: Implementation of the prescribed roles and responsibilities: Quantity surveyor group.

4.4.4 [bookmark: _Toc518329727]Engineer Group
The Engineer Group Group’s perceived focus is high on their design related functions but, in contradictiiong to this view, their responsibility to coordinate design interfaces with other consultants involved, is viewed as one of their least accomplished functions as presented in Figure 4.5. This raises the question as to whether this group views their design responsibilities as an isolated function divorced from the rest of the team. Establishing access, utilities, services and connections required for the design and a documentation programme are viewed as low levels of attainment but “documentation programme” is the least lowest with a value of 6.67. This group’s overall rating of fulfilment of their roles and responsibilities is the highest with a mean score of 8.74 and a group median score of 8.58.
[image: ]
[bookmark: _Toc506122618]Figure 4‑5: Implementation of the prescribed roles and responsibilities: Engineer group.
4.4.5 [bookmark: _Toc518329728]Project Manager Group
The Project Manager Group ranked their responsibility to prepare and co-ordinate indicative documentation and construction programmes as the most fulfilled of their functions and the co-ordination and integration of the client`s income stream requirements as their least fulfilled, as presented in Figure 4.6. This group has a low overall rating with a mean score of 5.97 and a group median score of 5.33.
[image: ]
[bookmark: _Toc506122619]Figure 4‑6: Implementation of the prescribed roles and responsibilities: Project manager group.
4.4.6 [bookmark: _Toc518329729]Landscape Architect
The Landscape Architect Group’s perceived focus is on presenting a design concept for approval and providing a cost estimate as presented in Figure 4.7. Their least realized realised function is selecting hard and soft landscape construction materials. Their overall mean and median scores is are 7.34 and median of 8.50 respectively.	Comment by MC: Please ensure changes here are suitable.

[image: ]
[bookmark: _Toc506122620][bookmark: _Hlk495142212]Figure 4‑7: Implementation of the prescribed roles and responsibilities: Landscape architect group.
4.4.7 [bookmark: _Toc518329730]Comparing Team Member’s Groups
Figure 4.8 indicates the measures of central tendency of the perceived level of fulfilment of various roles and responsibilities of the different groups below. The Engineer group Group has the highest rating and the Architect Group has the lowest.
[image: ]
[bookmark: _Toc506122642]Figure 4‑8: Average level of implementation per group 
Qualitative content analysis was then applied to categorise, rate and rank the various prescribed roles and responsibilities in Table 4.5
4.4.8 [bookmark: _Toc518329731]Findings on Prescribed Roles and Responsibilities
Through qualitative content analysis of the mean measure of central tendency, the study found that the type of functions with the highest level of fulfilment design related and the type of functions with the lowest level of fulfilment are contractual and regulation. This correlates with the theory stating that the biggest determinant of value generation is the development of the design concept and that the prescribed contractual relationship discernible during this stage is not conducive to team work opposing value creation (Egan, 1998; Latham, 1994; Jylhä & Junnila, 2014;Roulac et al., 2006). 	Comment by MC: Please ensure this wording is correct.


Table 4‑5: Categories, ratings and ranking of various prescribed roles and responsibilities.
[image: ]

4.5 [bookmark: _Toc518329732]Implementation of collaborative Collaborative tools Tools and techniquesTechniques
Based on Section C of the questionnaire, this study reviewed the level of implementation of collaborative tools and techniques during the Concept concept and Viability viability stage of the process in the northern Northern Johannesburg context. The study`s second objective is to appraise digital tools of integration and collaboration used by the various team members. This study implemented the Likert scale in a similar way to the previous section and the central tendency measures indicate the level of at which these tools are implemented per group. The same ten 10 collaborative tools and techniques were ranked for each group according to the level of implementation and then compared across the team members. These tools are colour coded according to the overall level of implementation at the end of this section. These colours assist one when comparing rankings across groups. The last table in this section compares the level of implementation of each collaborative tools and techniques across the various groups to construct overall scores for the team.
4.5.1 [bookmark: _Toc518329733]	Client/Developer Group
[bookmark: _Hlk495155853]Meeting management software, File transfer protocols and web based phone tools are the only functions implemented regularly by this group as presented in Figure 4.9. There is some degree of implementation of the rest of the functions available, nonetheless, Ccloud-based meeting management software is implemented the least. The group`s overall rating is low with a mean score of 4.05 and median score of 3.5.
	
[image: ]
Figure 4‑9: Implementation of tools and techniques: Client/developer group.
4.5.2 [bookmark: _Toc518329734]Architect Group
Meeting management software, File transfer protocols and web based phone tools are also the only functions implemented regularly by this group as presented in Figure 4-10. There is some degree of implementation of the rest of the functions available, with Web-based cost estimation being the least implemented. The group`s overall rating is low with a mean score of 4.04 and median score of 3.9.
[image: ]
[bookmark: _Hlk494401222]Figure 4‑10: Implementation of tools and techniques: Architect group.
4.5.3 [bookmark: _Toc518329735]Quantity Surveyor Group
Meeting management software, File transfer protocols and web based phone tools are the only functions implemented regularly by this group as presented in Figure 4.11. There is some degree of implementation of Specialist team collaboration and project management software but no implementation of the rest of the functions.  The group`s overall rating has a mean score of 3.73 and median score of 1.0. 
[image: ]
Figure 4‑11: Implementation of tools and techniques: Quantity surveyor group.
4.5.4 [bookmark: _Toc518329736]Engineer Group
Meeting management software, Web based phone tools and File transfer protocols are also the only functions implemented regularly by this group as presented in Figure 4.12. There is some degree of implementation of the rest of the functions available and Web-based cost estimation is the least implemented. The group`s overall rating has a mean score of 4.28 and a median score of 3.5. 
[image: ]
Figure 4‑12: Implementation of tools and techniques: Engineer group.
4.5.5 [bookmark: _Toc518329737]Project Manager Group
Meeting management software, File file transfer protocols, Web web based phone tools and Specialist specialist team collaboration and project management software are the only functions implemented regularly by this group, as presented in Figure 4.13. There is some degree of implementation of the rest of the functions available and Web-based cost estimation is used the least. The group`s overall rating has a mean score of 4.2 and a median score of 3.0.
[image: ]
Figure 4‑13: Implementation of tools and techniques: Project manager group.
4.5.6 [bookmark: _Toc518329738]Landscape Architect Group
Meeting management software, File transfer protocols and web based phone tools are the only functions implemented regularly by this group, as presented in Figure 4.14. There is some degree of implementation of Specialist team collaboration and project management software but no implementation of the rest of theremaining functions.  The group`s overall rating has a mean score of 3.6 and a median score of 1.0.
[image: ]
 Figure 4‑14: Implementation of tools and techniques: Landscape architect group. 
4.5.7 [bookmark: _Toc518329739]Comparing the groupsGroups
Meeting management software, File file transfer protocols and Web web based phone tools are, with the exception of Specialist specialist team collaboration and project management software in the Project Manager Group, the only functions implemented regularly as presented in Figure 4.15. Group messaging services, cCloud-based meeting management services and Webweb-based cost estimation are almost never implemented.  The team`s overall rating consists of a mean score of 4.06 and median score of 2.27.
[image: ] 
Figure 4‑15: Implementation of tools and techniques: Comparison between the groups.






4.5.8 [bookmark: _Toc518329740]Findings on implemented Implemented tools Tools and techniquesTechniques
The team`s overall rating for their level of implementing the proposed tools and techniques are relatively low. The prescribed tools and techniques for all the groups are ranked according to the level of implementation below in Table 4.6 below. The tools and techniques that are implemented throughout the group are common practice and part of one`s general office software package. The tools lacking implementation indicates which type of knowledge boundaries are most common.
Table 4‑6: A snapshot of the results.
[image: ]

4.6 [bookmark: _Toc518329741]Open ended Ended questionQuestion
The respondents were given the opportunity, in Section D of the questionnaire, to elaborate on their opinion of the current level of team integration, the reasons for not implementing certain tools and techniques and advise on away methods to improve on collaboration. This elaborated on the context in which tools and techniques are implemented in. Qualitative content analysis was used to sort all the responses of the open-ended section in three categories and various sub-themes as per Figure 4.16. 
[image: ] 
Figure 4‑16: Categorising the open-ended responses
4.6.1 [bookmark: _Toc518329742]Current level Level of Iintegration and collaborationCollaboration.
A) Inefficiencies in the process: Only a small percentage of projects progress to work stage 03 and consultants are mostly not paid for any work before then. This encourages an attitude of doing as little as possible to get to a point where one earns fees and then one can retrospectively make the project work. The process before Stage 03 is often very informal and consultants feel that the cost of their time is disregarded by the clients. They also stated that an unnecessarily large amount of rework is common during this stage and that the duration of this stage is normally between 3-12 months, depending on the size and complexity of the project. Team members often work in isolation during this stage. Architects are accused of disregarding cost and functionality in their design proposals. The Quantity Surveyor group alleged that the rest of the team seldom understands the financial viability of a project. Engineers are accused of being reactive only and do the absolute minimum effort during this stage. The use of email is considered to be an inefficient way of managing information.
B) [bookmark: _Hlk495244791]Level of collaboration: All respondents acknowledged the need to come together and, share knowledge and ideas in order to develop a successful and feasible product. The Developer/Client respondents stated that the level of collaboration between team members are is one of their largest obstacles to overcome. The complete team is seldom formally appointed during this stage and many of them often get involved only after the concept and viability stage. 
C) Skill level required: The current level of collaboration is said to be dependent on the skill level and experience of the team leader. Some feel Stage 2 (Concept and viability) is dominated by the Architect and the Quantity Surveyor and the level of collaboration is purely dependant on their individual capabilities. 
D) Project idiosyncrasies: The respondents expressed that every project is seen as a unique process that varies widely. A noticeable improvement in efficiency happens when the same team work together on more than one project and when the complete team is involved from the start of the project.

Similar findings have been made by Livesey (2016) and summarised below in Table 4-7.
[bookmark: _Hlk506114751]Table 4‑7: Characteristics of temporary organisations, Livesey (2016).
	Characteristic
	Potential consequences/ challenges

	Temporariness
	Hampers development of positive relations (i.e. trust) and shared value/norms. 
Little or no experience of working with team members

	Missing/ambiguous hierarchies
	Team members also report to line function manager, potential "authority gap" of the project leader.
Inter-divisional and hierarchical collaboration hamper the team building processes.
Team has to develop its own culture.

	Changing work teams
	Frequent changes allow for less time for beneficial group processes.
Difficulties in developing group cohesiveness and commitment.
Loss of trust previously developed between team members.

	Heterogeneity of members
	Coordination and communication across disciplinary boundaries may be difficult.
Individual knowledge is not sufficient.
Limited recourse on experiences and routines.
Different professional backgrounds and cultures.
Competition for team members` time from other projects.

	Unique project outcome
	Higher uncertainty and risk involved, creativity and autonomous decision making required.
Unable to fall back on past experience, novel approaches often required.
Coordination of professionals with different backgrounds.











4.6.2 [bookmark: _Toc518329743]Reasons for not implementing Implementing proposed Proposed Ttools and Ttechniques.
A) Do not have theLacking necessary skills: Respondents generally recognisze the potential benefit of the tools and techniques presented but lack the knowledge, resources and training to successfully implement new tools and techniques in practice. The latest technologies are distributed slowly in the industry and perceived to be difficult to implement in multidisciplinary team environments. Teams are also made up of different companies and training can take a long time.
B) Do not see the nNeed for implementation unseen: Some of the prescribed roles and responsibilities prescribed are often only attended to at Stage 3 (design development) of the development process and thus do not justify a need for implementation. There is also perceived to be less need for implementation when the team is in close geographical proximity to each other or involved in simple projects. Many respondents do not want to interact outside of their field of knowledge and are under the impression that the rest of the process does not concern them.
C) Poor communication:
When consultants know the client/developer well, much of their values and needs become assumed and implicit. This is not conducive to changes in processes and implementation but rather refinement of the existing. Also Additionally, by not defining a brief, one creates ambiguity, resulting in abortive work. The financial information of a project is almost never transparent and only revealed to various degrees for each of the consultants as the project proceeds. This also makes any improvement in the process difficult to appraise and measure.	Comment by MC: Please assess whether a word is missing here, i.e. 'existing framework'.
D) Perceived Risk: The consultants want to minimise time spent during this stage and implementing new tools are is seen as an unacceptable risk. Not fully understanding the potential advantages to everyone contributes to reluctance of implementation.
E) Preference: There are some older respondents in the senior positions who prefer familiar collaborative tools and techniques, face to face interaction and “old fashioned, tried and tested ways”.   

Livesey (2016) summarised similar problems resulting from the nature of projects as per table 4.8 below.
Table 4‑8: Summary of the problems resulting from the nature of projects, Livesey (2016).
	Summary of the problems resulting from the nature of projects	Comment by MC: Please ensure table formatting is suitable.

	1
	Limited time duration for building a team, developing rapport with stakeholders, obtaining organisational support and building a working control system.

	
	

	2
	The temporary nature of the project teams formed within time constraints results in the need to blend team members from different professional and social backgrounds, and understand and develop relationships with stakeholders who are also from different backgrounds. All of whom may be in different geographic locations.

	
	

	3
	The unique nature of the project requiring a solution in a condensed time -frame puts pressure on the team to understand a particular project`s requirements.

	4
	The frequent lack of definition, often due to time constraints, results in considerable ambiguity and changes to scope, coupled with changes to team membership. This problem can be exacerbated by changes in the external environment.

	5
	Team structure and stakeholder organisation may change as the project progresses due to a variety of forces, including: pressure from competing projects, identification of additional or redundant skill sets and natural attrition. All resulting issues must be solved within the given timeframe for the particular project.

	6
	Conflict results from communication problems, scope and personal changes.



4.6.3 [bookmark: _Toc518329744]Advice on Iimproving collaboration Collaboration and integrationIntegration.
A) Improved processes and implementation: Revising the way in which teams are remunerated can incentivise the individual members to focus on value creation and not just on asserting the next invoice. Multi-disciplinary practices could potentially facilitate better integration. Better collaboration tools, of collaboration for instance a single mobile application that integrates all aspects of the process in a user-friendly way, can be developed to contribute to improved integration and collaboration.
B) Better communication: The definition of a proper brief at the start of the process and revising it at various milestones will aid better communication. Facilitating a clear decision-making process could reduce ambiguity. Transparent project information will enable team members to understand the cause and effect of their actions in relation to the project’s aims. Regular recorded meetings are considered essential and face to face meetings, even if it is pervia video conference calls, are considered to aid communicate communicationbetter. 
C) Teamwork: Get the whole team involved as early as possible, including the contractor. Team members that have previously worked successfully together before are perceived to beas more productive than those who have not. 
D) Training: A platform to provide support and training for clients could be investigated. The client is a key determinant in the process and is seldom properly informed or trained in the industry. The whole team, including the client, also need to be regularly informed on what tools and techniques are available and what their advantages are. 
4.6.4 [bookmark: _Toc518329745]Synthesis of the Ffindings on open Open ended Ended Qquestions
All respondents acknowledged the need to come together and to, share knowledge and ideas during the Concept concept and Viability viability stage in order to develop successful and feasible products within the given timeframe. Low levels of collaboration amongst team members, inefficiencies in the process, the lack of skills and idiosyncratic projects were used to describe the current level of collaboration. Suggested reasons for not implementing proposed collaborative tools and techniques includes the lack of skills, not understanding the need for implementation, poor communication, perceived risk and preference. Improving the process and implementation, better communication, and teamwork and training are suggested as means to improve the current level of collaboration and integration.  



5 [bookmark: _Toc518329746]CONCLUSION
5.1 [bookmark: _Toc518329747]Introduction
In this chapter, the study objectives were achieved as discussed and compared to the findings found in previous research. Based on the this study’s findings of this study, conclusions were drawn. In addition, strategies needed to address the problems were recommended. Areas for further studyies are high-lighted throughout the study, summarizing summarising the studies study’s limitations.
5.2 [bookmark: _Toc518329748]Achievement of Study Objectives
The first objective was to determine the level of at which project team members’ implement their prescribed roles and responsibilities at the concept and viability stage;, this was achieved by comparing what the respective councils prescribe with practice. The study found that the this level of which project team members’ implement their prescribed roles and responsibilities during the concept and viability stage are is relatively low. Through qualitative content analysis it was found that the type of functions with the highest level of fulfilment are design related and the types of functions with the lowest level of fulfilment are contractual and regulation. These results reinforce the need to overcome existing organisational and behavioural barriers if further improvements in project performance are to be fully realised. (Egan, 1998; Latham, 1994; Jylhä & Junnila, 2014;Roulac et al., 2006).	Comment by MC: Please assess whether changes here are suitable.
The second objective was to appraise known digital tools of integration and collaboration used by the various team members,. tThis was achieved by rating the level of implementation per group. The team`s overall rating for their level of implementing the proposed tools and techniques are is relatively low. The tools and techniques that are implemented throughout the group are common practice and part of one`s general office software package. The tools lacking implementation indicates which socio-cognitive factors might undermine team collaboration in project coalitions.  Forgues, et al. (2008) suggest that these factors are; firstly, the lack of self-regulation, where team members duplicate each other`s work, and fail to resolve many problems quickly or to anyone’s satisfaction, ; secondly, not sharing information held by individuals;, thirdly, knowledge boundaries that specialised knowledge creates; and lastly, cognitive inertia, paradoxically caused by both compartmentalization and groupthink modes of thinking by for experts within the team context.
5.3 [bookmark: _Toc518329749]Conclusion ofn the Ooverall Research 
The misalignment between the what is prescribed and actual practice suggests that there is a disconnect between the regulative authorities` theoretical understanding of the project design delivery processes and the actual processes. Contractual relations are based on this understanding, resulting in teams where members are driven to achieve their individual goals and instead not of focusing on creating value for the client (Forgues et al., 2008; Pikas et al., 2015). A conscious effort to understand and improve the context in which teams operate is conducive to better collaboration and essential for an improvement in development design delivery process efficiency (Pikas et al., 2016). Knowledge boundaries can be bridged through the use of collaborative tools (Shen et al., 2008). The study`s appraisal of the level of implementation of digital collaborative tools used by the various team members underlined areas in need of improvement within the Northern Johannesburg context. These areas iInclude real time project communication, transparent project information, online management services and collaborative cost estimation.	Comment by MC: Please ensure added wording here is suitable.
5.4 [bookmark: _Toc518329750]Implications
5.4.1 [bookmark: _Toc518329751]Theoretical implications
Sharing of domain-specific knowledge is crucial in team collaboration. The need for improved knowledge management within the concept and viability stage exists. There is conceptual and prescriptive value in developing a framework describing the three progressively complex types of knowledge boundaries within the concept and viability stage – syntactic, semantic and pragmatic. These types of boundaries necessitate three progressively complex processes – transfer, translation and transformation of knowledge. Additionally, Tthere is also a need to facilitate these processes around the cost specific knowledge domain to overcome the most significant boundaries during the concept and viability stage of the development project. Overcoming these boundaries ought toshould improve collaboration.
5.4.2 [bookmark: _Toc518329752]Practical/ Managerial implications Implications 
There is a need to prescribe and regulate the concept and viability stage better. Further studies would establish if this is also the case for the other stages of the development process in the South African context. These studies would enable the aligning of all the team members` roles, responsibilities, motivation and risk with those of the developer/client`s throughout the development process. Further, the construct of a specific development design delivery process, requirements management system that focuses on creating value for the client could be developed. 
5.5 [bookmark: _Toc518329753]Study limitations Limitations and areas Areas for further Further researchResearch
This study only focused on the development project team’s concept and viability stage. by the development project team. Further studies are required to see determine whether findings are applicable to the other project stages. An industry wide survey would support findings on a limited portion of the market. The focus were was on teams based in Northern Johannesburg, excluding the rest of the country and confined to high-density, private residential sectors. 
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[bookmark: _Ref35965785][bookmark: _Toc141172770][bookmark: _Toc141172842][bookmark: _Toc141173512][bookmark: _Toc141173578][bookmark: _Toc518329755]APPENDIX A: Request for participation in a research project

 “Collaboration and integrational tools in the concept and viability stage of the development process.”	Comment by MC: Please ensure this word is correct.
Background and purpose:
This is a request for you to participate in a research study that intends to study the relationships between participants in the project team during the concept and viability stage of the property development process. There are tools available that can facilitate an environment conducive to better collaboration and integration of people and processes, ultimately contributing to better value for the producer. However, the implementation of these tools throughout the professional team is not well understood.

What does the study entail?
The problem this study intends to address is a lack of integration in the concept and viability stage of the development process (Boon, et al., 2016) (Pikas, et al., 2016). A better understanding of tools used to facilitate integration and collaboration in the concept and viability stage can reduce socio cognitive barriers and increase effectiveness during the development process (Al Sehaimi, et al., 2014) (Forgues, et al., 2008).
Potential advantages:.
A survey of coalitions of design professionals, their organization organisation of work, processes and tools used will assist in the identification of socio-cognitive barriers. This will enhance analysis, planning and management of underlying generic processes, facilitating better integration. Lastly, better integration in the concept and viability stage will increase effectiveness contributing to better value for money.

What will happen to the information about you? 
The data that are registered about you will only be used in accordance with the purpose of the study as described above. All the data will be processed without name, ID number or other directly recognisable type of information. Only authorised project personnel will have access to the list of names and be able to identify you. It will not be possible to identify you in the results of the study upon completion and if these are published. 

Voluntary participation:

Participation in the study is voluntary. You can withdraw your consent to participate in the study at any time and without stating any particular reason. This will not have any consequences for you. If, you later on, you wish to withdraw your consent or have questions concerning the study, you may contact Dewald Veldsman: 076 269 5685

[bookmark: _Toc518329756]APPENDIX B: Questionnaire
[bookmark: _Toc496647953][bookmark: _Toc518329757]Section A: Background

1.1. What are your professional qualifications?
______________________________________________________________________________________________________________________________________________________
		
1.2. Are you professionally registered and which association(s) do you belong to?
___________________________________________________________________________
___________________________________________________________________________

1.3. How many years of experience do you have in your profession and related professions?
___________________________________________________________________________
___________________________________________________________________________

1.4. What type of projects have you worked on?
______________________________________________________________________________________________________________________________________________________

1.5. Where were the projects located?
______________________________________________________________________________________________________________________________________________________  

1.6. What was were your roles in the projects? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1.7. What form of contracts do you use? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1.8. How did the type of contract used affect the concept and viability stage? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1.9. Are you using a smartphone, tablet or laptop extensively during your day at the office? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1.10. What type of professional seminars, lectures or conferences do you attend? ______________________________________________________________________________________________________________________________________________________
[bookmark: _Toc496647954][bookmark: _Toc518329758]Section B: Roles & Responsibility

[bookmark: _Hlk485064775][bookmark: _Hlk485064733]Client / Developer
Please indicate the frequency of fulfilment for each of the following statements during the Concept concept and Viability viability stage (Stage 02):
	
	Never
	
	
	
	
	
	
	
	
	Always

	2.1.  Procurement of all necessary and appropriate professional consultants including the clear definition of their roles and responsibilities.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.2.  Define a clear project brief.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.3. Communicate the project brief to all the professional consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.4.  Monitor the development of the concept and viability.	Comment by MC: Please assess whether the word 'stages' should be added here and in other instances throughout the table.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.5. Agreeing on format and procedures for cost control and reporting by the professional consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.6.  Understand the different procurement options and agree on a form of contract.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.7.  Understand the requirement to appoint a health and safety consultant and the appointment of one.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.8.  Approve a documentation programme and indicative construction programme.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.9.  Approve the concept and viability.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.10.  Approve the concept and viability submission to statutory authorities.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.11.  Signed client/consultant professional services agreements.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.12.  Keep a record of all meetings.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.13. Approval to proceed to Stage 3
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10




Architect
Please indicate the frequency of fulfilment for each of the following statements during the Concept concept and Viability viability stage (Stage 02):
	
	Never
	
	
	
	
	
	
	
	
	Always 

	2.1.  Ensure that there is a clearly defined brief before commencement. 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.2.  Agreeing on the documentation programme with the principal consultant/client and other professional consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.3. Agreeing on a procurement route and form of contract.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.4.  Clearly communicate all relevant project information to the rest of the architectural team within the Architectural architectural practice.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.5. Prepare an initial design.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.6.  Advise on the intended space provision and planning relationships.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.7.  Advise on the proposed materials and intended building services.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.8.  Advise on the technical and functional characteristics of the design.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.9.  Check conformity of the concept with the rights to use of the land.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.10.  Review the anticipated project cost of the project.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	[bookmark: _Hlk486075875]2.11.  Review the project programme.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.12.  Review the project team.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.13.  Signed client/consultant professional services agreements.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.14.  Approval by the client to proceed to Stage 3.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10





Quantity Surveyor
Please indicate the frequency of fulfilment for each of the following statements during the Concept concept and Vviability stage (Stage 02):
	
	Never 
	
	
	
	
	
	
	
	
	Always

	2.1. Agreeing on the documentation programme with the principal consultant and other professional consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.2. Attending design and consultants’ meetings.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.3. Receiving relevant data and cost estimates from the other professional consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.4.  Receiving relevant data and cost estimates from the other professional consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.5. Preparing preliminary and elemental or equivalent estimates of construction cost.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.6.  Assisting the client in preparing a financial viability report.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.7.  Auditing space allocation against the initial brief.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.8.  Liaising, co-operating and providing necessary information to the client, principal consultant and other professional consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.9.  Prepare preliminary estimate(s) of construction cost.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.10.  Prepare elemental or equivalent estimate(s) of construction cost.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.11.  Complete a space allocation audit for the project.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.12.  Approval by the client to proceed to Stage 3.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10




Engineer
Please indicate the frequency of fulfilment for each of the following statements during the Concept concept and Viability viability stage (Stage 02):
	
	Never 
	
	
	
	
	
	
	
	
	Always 

	2.1.  Prepare and finalise the project concept in accordance with the brief, including project scope, scale, character, form and function, plus preliminary programme and viability of the project.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.2.  Agree on documentation programme with principal consultant and other consultants involved.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.3. Attend design and consultants' meetings.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.4.  Establish the concept design criteria.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.5. Prepare initial concept design and related documentation.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.6.  Advise the client regarding further surveys, analyses, tests and investigations which may be required.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.7.  Establish regulatory authorities' requirements and incorporate into the design.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.8.  Refine and assess the concept design to ensure conformance with all regulatory requirements and consents.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.9.  Establish access, utilities, services and connections required for the design.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.10.  Coordinate design interfaces with other consultants involved.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	[bookmark: _Hlk485067046]2.11.  Prepare preliminary process designs; preliminary designs, and related documentation for approval by authorities and client and suitable for costing.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	[bookmark: _Hlk485066730]2.12.  Provide cost estimates and comment on life cycle costs as required.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.13. Liaise, co-operate and provide necessary information to the client, principal consultant and other consultants involved.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.14.  Provide a Schedule schedule of required surveys, tests and other investigations and related reports.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10




Landscape Architect
Please indicate the frequency of fulfilment of each for the following statements during the Concept concept and Viability viability stage (Stage 02):
	
	Never 
	
	
	
	
	
	
	
	
	Always 

	2.1.  Prepare and finalise the project concept in accordance with the brief including the scope, scale, character, form, function and viability of the project.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.2.  Agree on the documentation programme with the principal consultant and the other consultants.  
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.3. Attend design and consultants’ meetings.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.4.  Prepare concept design based on the client’s brief.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.5. Consult with the other consultants and incorporate their input.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.6.  Discuss design concept with local and other authorities as required.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.7.  Advise the client regarding further surveys, analysis, tests and investigations which may be required.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.8.  Refine and assess concept design to ensure conformity with statutory requirements and consents.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.9.  Co-ordinate design interfaces with the other consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.10.  Select hard and soft landscape construction materials.  
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.11.  Prepare cost estimates as required.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	[bookmark: _Hlk485067725]2.12.  Submit presentation of the design concept to the client for approval.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.13. Prepare and submit the landscape development plan to the local authority for approval where applicable.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.14.  Liaise, co-operate and provide necessary information to the client, principal consultant and other consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10




Project Manager
Please indicate the frequency of fulfilment for each of the following statements during the Concept concept and Viability viability stage (Stage 02):
	
	Never 
	
	
	
	
	
	
	
	
	Always 

	2.1.  Assist the client in the procurement of the necessary and appropriate consultants including the clear definition of their roles, responsibilities and liabilities.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.2.  Advise the client on the requirement to appoint a Health and Safety Consultant.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.3. Communicate the project brief to the consultants and monitor the development of the concept design and feasibility.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.4. Co-ordinate and integrate the income stream requirements of the client into the concept design and feasibility.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.5. Agree on the format and the procedures for cost control and reporting by cost consultants on the project.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.6.  Manage and monitor the preparation of the project costing by other consultants.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.7.  Prepare and co-ordinate an Indicative Project Documentation and Construction Programme.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.8. Manage and integrate the concept and feasibility documentation for presentation to the client for approval.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.9.  Facilitate client approval of all Stage 2 documentation.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.10.  Signed Consultant/Client Agreements.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.11.  Indicative Project Documentation and Construction Programme.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2.12.  Approval by Client to proceed to Stage 3.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	
	
	
	
	
	
	
	


[bookmark: _Toc496647955][bookmark: _Toc518329759]

Section C: Tools & Techniques
Please indicate the frequency of use for each of the following during the cConcept and Viability viability stage. 
	
	Never 
	
	
	
	
	
	
	
	
	Always 

	[bookmark: _Hlk485153476]3.1.     Meetings Management Software. 
How often do you use meeting management software?
Example: ‘“Microsoft office, Outlook calendar’” or ‘“Google Calendar’”
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3.2.      Online Project Meetings Management Services.
How often do you use cloud based meeting management services?
Example: ‘“GoToMeeting”’ or ‘“Join. Me’”
	 1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3.3.     Online Document Editing Systems.
How often do you use cloud based document editing systems? 
Example: ‘“Google Docs’” or ‘“Microsoft office Live’”
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	[bookmark: _Hlk485153633]3.4.  Project File Sharing Platforms.
How often do you use File Transfer Protocol sites (FTP)? Example: “Dropbox” or private FTP sites
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3.5 [bookmark: _Hlk485153684]Web-based Phone Tools. 
How often do you make use of web-based phone tools for group video calling, call forwarding, voicemail, instant messaging or file sharing capabilities?
Example: “Skype” or “WhatsApp”
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3.6 Team Collaboration & Project Management Software.
Do you make use of specialist team collaboration and project management software?
Example: “Evernote Business” and “Microsoft Project”
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3.7 [bookmark: _Hlk485153992]Project Information Distribution and Communication.
Do you use cloud based project information distribution and communication solutions?  Example: ‘“SmartBidNet & Aconex”.’
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3.8 Collaborative Cost Estimation.
Do you use Web-based cost estimation solutions with real-time collaboration? 
Example: ‘“Takeoff’”
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10



	3.9 [bookmark: _Hlk485154080]Quick, Real-Time Project Communication.
Do you use group messaging services allowing you to send group text messages online or from your phone, manage and forward replies and organisze contacts into groups to send project updates and broadcasts? 
Example: ‘“Groupme’”, ‘ “WeTxt’”, ‘“TxtSignal’” and ‘“JobSite123’”
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	3.10 [bookmark: _Hlk485154259]Building Information Modelling (BIM) Collaboration.
Do you use cloud-based Building Information Modelling (BIM) collaboration services? 
Example: ‘“Horizontal Glue”’
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10


[bookmark: _Toc496647956][bookmark: _Toc518329760]

Section D: Open ended Questions

4.1 Please elaborate on any of the previous answers with a low score.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4.2 What is your opinion of the level of integration and collaboration amongst the project team during the cConcept and Viability viability stage of a project?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4.3 What would you recommend towards improving integration?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Stage 02: Concept and Viability

Standard service of the Architect for work stage 2 Deliverables

Prepare an initial design
Advise on the intended space provisions and planning relationships

S Advise on proposed materials and intended building services
S Advise on the technical and functional characteristics of the design
& Check for conformity of the concept with the rights to the use of the land
Review the anticipated costs of the project
Review the project programme
Standard building and engineering services of the Quantity Surveyor for work stage 2 Deliverables

Agreeing the documentation programme with the principal consultant and other Preliminary estimate(s) of construction cost
professional consultants
Attending design and consultants’ meetings Elemental or equivalent estimate(s) of construction cost

Reviewing and evaluating design concepts and advising on viability in conjunction with the Space allocation audit for the project
other professional consultants
B Receiving relevant data and cost estimates from the other professional consultants

& Preparing preliminary and elemental or equivalent estimates of construction cost

Assisting the client in preparing a financial viability report
Auditing space allocation against the initial brief

Liaising, co-operating and providing necessary information to the client, principal
consultant and other professional consultants

Standard service for the Engineer for work stage 2 Deliverables

‘Agree documentation programme with principal consultant and other consultants Concept design.

involved.

Attend design and consultants’ meetings. Schedule of required surveys, tests and other investigations and related
reports.

Establish the concept design criteria. Process design.

Prepare initial concept design and related documentation Preliminary design.

Advise the client regarding further surveys, analyses, tests and investigations which may be Cost estimates as required

required.

Establish regulatory authorities' requirements and incorporate into the design.
Refine and assess the concept design to ensure conformance with all regulatory
requirements and consents.

Establish access, utilities, services and connections required for the design.
Coordinate design interfaces with other consultants involved.

Prepare preliminary process designs; preliminary designs, and related documentation for
approval by authorities and client and suitable for costing.

Provide cost estimates and comment on life cycle costs as required.

Liaise, co-operate and provide necessary information to the client, principal consultant and
other consultants involved.

Standard service of the Landscape Architect for work stage 2 Deliverables

‘Agree the documentation programme with the principal consultant and the other
consultants.

Attend design and consultants’ meetings.
Prepare concept design based on the client’s brief.

Consult with the other consultants and incorporate their input.

Discuss design concept with local and other authorities as required.

Advise the client regarding further surveys, analysis, tests and investigations which may be
required.

Refine and assess concept design to ensure conformity with statutory requirements and
consents.

Co-ordinate design interfaces with the other consultants.

Select hard and soft landscape construction materials.

Prepare cost estimates as required.

Submit presentation of the design concept to the client for approval.

Prepare and submit the landscape development plan to the local authority for approval
where applicable.

Lialse, co-operate and provide necessary information to the client, principal consultant and
other consultants

Standard service of the Project Manager for work stage 2 Deliverables

Assist the client in the procurement of the necessary and appropriate consultants including Signed Consultant/Client Agreements
the clear definition of their roles, responsibilities and liabilities.

Advise the client on the requirement to appoint a Health and Safety Consultant Indicative Project Documentation and Construction Programme.
Communicate the project brief to the consultants and monitor the development of the Approval by Client to proceed to Stage 3
concept design and feasibility

Co-ordinate and integrate the income stream requirements of the client into the concept

design and feasibility.

Agree the format and the procedures for cost control and reporting by cost consultants on

the project.

Manage and monitor the preparation of the project costing by other consultants

Prepare and co-ordinate an Indicative Project Documentation and Construction

Programme.

Manage and integrate the concept and feasibility documentation for presentation to the

client for approval

Facilitate client approval of all Stage 2 documentation.

SACPCMP
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TEAM 

MEMBER

PROFFESIONAL 

QUALIFICATIONS

PROFFESIONAL 

REGISTRATION

YEARS OF 

EXPERIENCE

CLIENT/DEVELOPER

D01 PrEng. BSc, MSc M.I.C.E, M.S.A.I.C.E C.Eng PRCPM South African Institute of Civil Engineers,

The South African Council for Project and Construction 

Management Professions 

47

D02 B.Arch, MBA South African Property Owners Association

Council for the Built Environment

10

D03 M.Arch , MMFI - Master of Management (Finance 

and Investment)

South African Council for the Architectural Proffession 

South African Property Owners Association

4

D04 BSc(QS) South African Property Owners Association

South African Council for the Quantity Surveying Proffession

20

D05 B.Com

PGdip PDM

South African Property Owners Association

Green Building Council of South Africa

Swaziland Council for Construction Industry

29

ARCHITECT

A01 M.Arch  South African Council for the Architectural Proffession  12

A02 B.Arch  South African Council for the Architectural Proffession  14

A03 M.Arch  South African Council for the Architectural Proffession  14

A04 M.Arch  South African Council for the Architectural Proffession  10

A05 B.Arch, MBA South African Council for the Architectural Proffession 

Pretoria Institute of Architects

Gauteng Institute of Architects

20

A06 Ndip Architectural Technology, BTech Architectural 

Technology

South African Council for the Architectural Proffession 

8

A07 B.Arch  South African Council for the Architectural Proffession  3

A08 B.Arch (Cumlaude) South African Council for the Architectural Proffession 

Pretoria Institute of Architects

Green Building Council of South Africa

Kenya Property Developers Association

International Council of Shopping Centers

23

A09 Ndip Architectural Technology

B-Tech Architectural Technology

PG Dip Property development and management

South African Council for the Architectural Proffession 

9

QUANTITY SURVEYOR

Q01 BSc(QS) South African Council for the Quantity Surveying Proffession

The Association of South African Quantity Surveyors

The Royal Institution of Chartered Surveyors

30

Q02 BSc(QS) South African Council for the Quantity Surveying Proffession

The Association of South African Quantity Surveyors

25

Q03 BSc(QS) South African Council for the Quantity Surveying Proffession

The Association of South African Quantity Surveyors

16

ENGINEER

E01 BSc (Eng) in Mechatronics Engineering Council of South Africa 17

E02 Ndip. Eng Engineering Council of South Africa

Green Building Council of South Africa

17

E03 BSc (Architecture), B. Engineering (Hons, Structural)Engineering Council of South Africa 3.5

E04 Ndip Civil Eng, B.Tech Structural Eng Engineering Council of South Africa 8

E05 BSc (Eng) in Structural Engineering Engineering Council of South Africa 12

E06 Ndip in Civil Engineering & BSc (Eng) in Structural 

Engineering

Engineering Council of South Africa

29

PROJECT MANAGER

P01 BSc Construction Studies Hons, BSc(QS) The South African Council for Project and Construction 

Management Professions 

10

P02 BSc Building Science  The South African Council for Project and Construction 

Management Professions 

30

P03 MSc Project Management The South African Council for Project and Construction 

Management Professions 

21

P04 MSc Project Management The South African Council for Project and Construction 

Management Professions 

21

P05 MSc Project Management The South African Council for Project and Construction 

Management Professions 

18

LANDSCAPE ARCHITECT

L01 BAS Bachelor of Architectural Studies

Honours in Landscape Architecture

South African Council for the Landscape Arch Profession

Institute for Landscape Architecture South Africa

11.5

Qualifications and Professional registration 
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Years of experience

Participent group Mean Median

Client/Developer 22 20
Architect 13 12
Quantity Surveyor 24 25
Engineer 14 14.5
Project Manager 20 21
Landscape Architect 11.5 11.5
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Percieved Effect on Concept and Viability Stage

Forms of Contract Perceived effected frequency Comments
8l ¢
HEE® Al E o
MHEEHEHEBEHHEEHEE
Respondent group HEHHEHEEIF R
Client/Developer
D01 X [x [x [x[x X Most contracts have to be amended to suit specific project requirements
D02 X X X
X X 1BCC - Limited Impact
D03 Leasing - Large, as a signed lease can provide enough security to initiate a development
D04 X X X
D05 X X
Architect
AO1 X X X
A02 X |x X
A03 X X X X
IT DID NOT AFFECT THE CONCEPT AND VIABILITY AS MOST OF THE TIMES THE CONTRACT IS
X X X X SIGNED AFTER THESE STAGES HAVE BEEN COMPLETED, WE NEED TO FIND A WAY OF HAVING A
A04 'CONTRACT THAT BRIDGES THE TWO STAGES.
A05 X X X
It assisted and helped both the Architect and the Client to ensure that each party benefited from
X X X the initial concept stages at development. Client received a good concept while the Architect also
A6 benefited.
A07 X X
A08 X XXX o[Xo[x X There is almost never a contract in place at that stage. PROCSA is very efficient
A09 X X
Quantity Surveyor
I Ix Ik T Tx N Type of contract (eg. cost-plus, owner-builder, turnkey, etc.) has big effect on costs, & so big effect
Qso1 on the concept & viability stage.
Qso2 X X X
Qs03 X X
Engineer
E01 X [x X X
E02 X X X X
€03 X X X
E04 X[ o[xo[xoxo[x X No Big impact, FIDIC + JBCC Require similar input but clients request early input at risk
£05 X X X
€06 X X X
Project Manager
PMO1 X X X
PMO02 X X X
PMO3 X |x X X
PM04 X X X [X (X X
PMO5 X X _[X X X
Landscape Architect
LAOL
It depends on the type of development / project.
For corporate projects much of the concept and viability is done on risk. It is only at Stage 3 —
Design Development - that | usually receive full appointment. During the viability stage, | will
always note my professional fees as part of the budget estimate and won't set a foot into design
development stage without affirmation of appointment. Although | would always push for design
integration between architecture and landscape, landscape is rarely given priority in a viability
stage of a corporate/commercial development.
On a more landscape orientated project, say a public park or a golf course, fees for concept and
viability are fixed beforehand as the amount of work cannot be run on risk.
On a residential project, | will not start any work until a deposit s set. | have found it to be far too
risky for the time spent on designing personal spaces. Client commitment and funding can be
unreliable.
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