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ABSTRACT 

We live in a time of threat from human induced climate change. The 
challenges we now face are greater than ever; global environmental 
degradation, economic turbulence, widespread social exclusion and 
inequalities have now elevated the problem from a national level to a global 
scale. 

This thesis discusses these challenges in terms of the performance of the 
construction industry. The research addresses four main pillars: the 
Construction Industry, Sustainable Development, Project Management and 
Systems Thinking. It examines the notions of each topic individually then 
exhibits the interconnections between the four subjects. The arguments of 
this research propose integrating Sustainable Development, Project 
Management and Construction through a Systems Thinking approach as a 
facilitating tool of incorporation. 

Sustainable Development is a dynamic process, which simultaneously 
protects and enhances the global ecosystem while working on three parallel 
levels; social, environmental and economic. It also systematically integrates 

vital environmental and social guidelines into economic development, 
financial planning and general management activities. 

The Construction Industry is a major economic activity within developed 

countries and an emerging key market for developing countries. Its size and 
pervasiveness are critical factors in a successful strategy for sustainable 
development. 

The construction industry in particular, recognises the importance of 'Project 
Management' to the successful completion of complex undertakings. As a 
growing profession, project management provides an opportunity to achieve 
project targets with higher quality standards of delivery within the foreseen 
time frame, budget and cost. 

On the basis of the previous definitions, the research examines the notions of 
sustainable construction as a process that promotes affordable solutions to 
the problems of the built environment and the significant impact it has 

environmentally, economically and socially. The proposition of a systematic 
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sustainable approach to project management processes assumes critical 
significance in the process of the integration in question. 

The main objective of this research is to demonstrate that the implementation 
of sustainable development guidelines into the project management 
processes for construction projects, will allow a better performance for 
sustainable construction practices. When approached in terms of 'systems 
thinking' theories, this allows the integration to occur with a holistic 
approach to the existing relationships but with more significant impacts on 
the processes and outcomes of the systems. 

Thinking and acting sustainably requires not only incremental change but a 
revolution in approach, a shift of perspective which will need to be reflected 
in future generations of management techniques. The research methodology 
relies on a synthesis of comprehensive and assessed literature reviews of the 
construction industry, sustainable development, project management and 
systems thinking and their interrelationships. The integration is then 
examined through suggested sets of arguments underpinned with analysis of 
the potential opportunities for rethinking the relationships through three 
proposed case studies. A further examining methodology relies on an online 
questionnaire which facilitated the consultation with academics, researchers, 
professionals and practitioners in the field of construction, project 
management and sustainability. 

The general outcomes of the research demonstrate that sustainable project 
management processes are possible to achieve and manifest their positive 
impact on changing the policies, strategies and standards that normally 
guide the performance of construction projects. 

Individuals have a right, a role and a responsibility to contribute to the 
promotion and application of sustainable development. This research is a 
step forward for the project management profession to contribute a high 
standard of sustainable strategies to construction projects while it also calls 
for further work to be done on the application of the proposed integration on 
real life projects to assess, quantify and measure the outcomes on 
construction processes. This does not limit the arguments to the construction 
industry but indeed calls for further testing on other industries which 
contribute to the built environment and ultimately to a better quality of life. 
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INTRODUCTION 

"Rethinking Relationships in the Construction Industry: 
Integrating Sustainable Development into Project Management Processes" 

During the time the author has spent both studying and gaining practical 

experience in the fields of architectural design and construction, it became 

clear that these extremely resource-intensive industries face serious 

challenges. What at first seemed like a problem specific to the author's native 

Egypt now emerges as a global challenge. 

The major issues facing the world are mostly from the effect of human 

development activities. Economic instability, widespread social exclusion 

and inequalities and global environmental degradation mean the world is 

fighting for a better quality of life for all present and future generations. 

In order to start facing up to these challenges, the global community has to 

realise that these problems are no longer specific to certain countries at a 

national level, but in fact, they have now risen to a global scale. 

When tackling such huge issues, everyone has a significant role to play. 

Enhancing our quality of life will not be achieved unless the world's 

communities rise to the challenge and contribute individually as well as 

collectively to a better quality of life, each within their field of expertise. 

Acknowledging that there are always better ways of practice, and that the 
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wheel of development never stops, this thesis embarks on researching and 

studying the construction industry's practices and indeed challenging the 

impacts of global development on our quality of life. 

The research tackles the need for changing the strategies, policies and 

standards which normally control the practices and guide the projects from 

inception to completion. 

Identifying the Central Problems 

Generally, the quality of life which individuals benefit from is demonstrated 

by the standards of the built environment that surrounds them. Many 

industries and sectors play a vital role in creating the elements which define 
the built environment. Architecture, urban planning, transport and 

construction are collectively responsible for the design, building, location 

and interconnections of these elements. The construction industry stands 

ahead of these industries in bearing the responsibility for the building 

processes of the built enviroriment. If the quality of life is not up to the 

required standards of a better living, construction practices are therefore 

identified as the central problem of under performance. 

On an international level, the construction industry is a major economic 

contributor within developed countries and is a rising market for developing 

nations. It does not only affect the economic side of people's lives, but has 

also a significant social and environmental impact that is now recognised by 

world communities. 

The need for change goes beyond merely functional considerations. The 
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culture within the construction industry itself has to change. In order to 

change the culture, it is necessary to start with the strategies and policies 

which guide the industry's practices. This research studies the fundamental 

relationships within the construction industry to bear a better understanding 

of the origins out of which the problems facing the industry arise. 

Within the culture of the construction industry, sustainable development is 

emerging as a new and important agenda for better practice. Sustainable 

development, is a dynamic process, which simultaneously protects and 

enhances the global ecosystem while working through three parallel strands; 

social, environmental and economic. Moreover, it has the virtue of 

expressing the new global comn-dtment to enhance people's quality of life, in 

the present, without compromising the opportunities for future generations 

to enhance their own. The relationship between 'Construction' and 

'Sustainable Development' has created new performance agendas driven by 

'Sustainable Construction' guidelines. 

As technology has blossomed, projects have increased in complexity and 

project management has proved to be an essential and vital tool for 

managing and delivering more successful projects on target, time and 
budget. Construction projects are typified by their complexity, diversity and 

the non-standardised nature of their production. They are complex 

undertakings where even an output of modest proportions involves many 

skills, materials, and literally hundreds of different operations and 

overlapping activities. The research examines the current status of the 

relationship between project management and construction projects which is 

perceived as crucial not only in the planning of the different stages of the 

3 



project but also from the earliest stages of initiation of any project. 

This research presents the case for rethinking the relationships between 

construction projects, sustainable development and project management. The 

interconnections are studies on the decision making level and more 

specifically, through the strategies, policies and standards which define the 

very nature of the interconnecting relationships. 

Research Context 

Currently, the state of research in the field of construction practices and 

regulations covers a wide selection of issues. From a local level to an 

international and global scale, construction has been described as a 

fundamental part of human development activities. Some researches focus 

on the impact it has on our environment, some discuss the social side of 

construction practices and others examine the economic justification of the 

emerging markets. This research probes the initiatives regulating the 

construction practices in terms of its contribution to our quality of life and 

the standards of its performance. 

For sustainable development, it is emerging as the new global commitment 

to improve the world's quality of living on the three parallel levels; socially, 

environmentally and economically. This thesis examines the notions of 

sustainable development guidelines and their possible contributions on the 

strategic level of construction practices. 

The major contribution of project management to our quality of life justifies 

its increasing recognition as a profession and practice. Indeed, all fields are 
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affected but specifically so in the case of the construction industry. 

Identifying the interconnections between project management's involvement 

in construction projects, whilst maintaining a sustainable construction 

agenda, is one of the key issues discussed in this research in an innovative 

way since the relationship between project management and sustainable 
development guidelines has, so far, not been seriously addressed. 

A systems thinking approach to these relationships is based on fundamental 

criteria that embrace the opportunities for introducing 'change' to an existing 

functioning system. This is implemented by identifying the places within this 

system where the earlier the change is introduced to its early fundamental 

stages, the better and more efficient is the impact expected to derive in terms 

of the overall performance of the system. 

The research examines the potential of a tri-dimensional integration to 

explore the way forward for construction, project management and 

sustainable development to contribute effectively to the consensus towards a 
better quality of life. This is investigated by the research to unveil whether or 

not it would have fundamental impact on the three professions in general 

and in turn, enhance their contributions to people's quality of life. 

This research is responding to the need for change by examining the 

relationships between these three professions within the guidelines of 
Systems Thinking theories to allow a detailed exploration of the outcomes of 

these interlinking relationships. These are the four main pillars of the 

research. 
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Research Methodology and Structure 

The methodology of the research is based on a synthesis of a literature 

review, an examination of three case studies and an online questionnaire all 

adopting a critical appraisal approach. The literature review consists of a 

broad data collection with an elaborative analysis of the examined 

arguments. The examination of the validity of the proposed approaches is 

demonstrated through the proposed case studies. While the online 

questionnaire complements the methodology to probe the success of the 

hypothesis criteria. The methodology's approaches are reviewed through a 

critical appraisal method which highlights the different sides of the proposed 

arguments. 

The main body of the thesis is structured around the notions of sustainable 

construction, as a process that promotes affordable solutions to the problems 

of the built environment and the significant impact it has environmentally, 

economically and socially. The research examines the possibility of 

expanding such notions so as to embrace the proposed 'change" approach 

from within the fundamental components of sustainable development and 

the construction industry. 

The main principle governing the research methodology is to follow a 

systems thinking approach to the arguments. By this method, the impact of 

the proposed hypothesis is examined on the level of the component elements 

as well as the research framework as a whole. 

As the main means to illustrate the concept of the methodology, the research 

uses a Venn diagram on three-sets to exhibit the existing and proposed 
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relationships between the three main elements of the research. Since the 

research is based on the interconnections between the four pillars, the Venn 

diagram demonstrates the integration between three dimensions (three out 

of four pillars), while the fourth pillar embraces the integration. It is a tri- 

dimensional integration between three of the four pillars as the three sets of 

the Venn diagram with the fourth pillar embracing the integration as shown 

in figure (1*). 

By adopting this approach, the research structure is formulated into three 

main parts: - 
Part 1: Establishing the Relationships; defining the four pillars of the 

research. 

" Chapter 1: The Construction Industry 

" Chapter 2: Sustainable Development 

" Chapter 3: Project Management 

" Chapter 4: Systems Thinking & Leverage Points 

Part II: Rethinking the Relationships; the Tri-Dimensional Integration. 

" Chapter 5: The Integration 

" Chapter 6: The Questionnaire 

Part III: The Way Forward. 

* Conclusion 

Part I of the research is dominated by the literature review and its analysis. It 

establishes the background of each of the four pillars on which the research's 

hypothesis is based. Each pillar defined in a separate chapter. The research 

analyses the past and current initiatives and studies the progress in theories 

related to these elements in practice. 
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Part II is an illustrative analysis of the hypothesis by bringing together the 

four pillars defined in Part I. The integration proposed in the research allows 

the creation of a homogenous framework between the main elements of the 

research for future practice and implementation. The interconnections 

between the three main elements are described as well as the impact of 

Systems Thinking, the fourth pillar, has on these relationships. 

Having established the existing relationships in part L the research examines 

the need for rethinking these relationships in order to enhance the overall 

performance with a closer look at the Venn diagram and the new areas of 

interconnections created by the new approach. This part of the research 
defines the proposed approach in terms of allowing a better understanding 

of the relationships between the elements and ways of enhancing their 

interconnections. This is followed by three case studies; demonstrations of 

practical implementations of the hypothesis on real life initiatives and project 

management standards. Finally, an online questionnaire was created to 

channel the views of professionals, practitioners and researchers interested in 

the approach. This questionnaire is analysed and the respondents' answers 

are examined against the original hypothesis. 

Part III summarises the findings of the research and displays the logic behind 

the proposed arguments with a list of recommendations and a vision which 

defines the scope for future research. The wheel of knowledge never stops 

and, therefore, the research proposes a way forward to proceed with future 

research and development. Similar to the research structure, each chapter (as 

a part within the whole) is also defined into three main parts; introduction, 

main arguments and the way forward as the conclusion. 

8 



- 
0-), - 

t 

Li 

P11, 

Ile LO 

Figure 1*: The Research's Methodology and Structure 

9 



the Construction Ind 

Part I Part 11 

Chapter 5&6 
Chapter 1 Chapter 2 Chapter 3 Chapter 41 

Die 

P. r. \ COWWOM 

I 1 0 
Project de N dý 0 1>1 Management N, 1 1. eI N- 

16 

-1 
L I L 

`C4" 

Oe 

04 



Figure (1*) above, summarises the research, its structure, its framework and 

the interconnections between the chapters within the three main parts of the 

thesis. 

Chapter 1 examines the construction industry; the first pillar of the research 

and the first element in the proposed tri-dimensional integration. It takes a 

closer look at the industry's performance on the European scale as well as on 

the scale of the UK. Both levels share statistics which underpin the 

importance of the industry not only on the economic level but soc ial and 

environmental as well. The challenges analysed seem to be the same on both 

scales; clients' dissatisfaction of the overall performance, low investment in 

the labour force and, most significantly, high levels of environmental 

violations. 

For the EU, the European Commission published several official reports 

calling for improving the industry's performance with special emphasis on a 

new sustainable agenda which has been recently introduced to the industry. 

On the scale of the UK, the Egan report arises as a fundamental milestone in 

the road towards a sustainable industry. Despite the criticism which the 

Egan agenda received, a crucial initiative for 'Rethinking Construction' re- 

addresses the Egan's drivers in order to highlight the potential of a 

sustainable development approach to its framework. 

The research. explores the contribution of the construction sector to our 

quality of life and exhibits the need for a change within the culture as well as 

wiffiffi the fundamental aspects of the performance. 
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Chapter 2 explores Sustainable Development, the second pillar of the 

research and the second element in the proposed integration. The world 

communities have committed themselves to provide a better quality of life 

for their people on the triple bottom line theory of sustainability; social, 

environmental and economic. Sustainable development is examined in terms 

of its origins, evolution, agendas as well as the criticism it is encountering. 
For a sustainable construction industry, the problems facing this agenda are 

probed with special emphasis on the practical side of projects. For 

businesses, committing to such agenda requires further analysis of the 

business case for sustainable development. 

This chapter presents a detailed assessment of the business case for 

sustainability which triggers the hypothesis of this research. Environmentally 

friendly activities are no longer sufficient for improving the quality of life, 

such as Eco-efficiency, but a full commitment to the triple bottom line of 

sustainable development. 

Chapter 3 introduces Project Management; the third pillar of the research 

and the third element of the tri-dimensional integration proposed in this 

thesis. The chapter investigates the origins of project management standards, 

its definitions and fields of applications. A clear relationship exists between 

project management practice and the successful completion of construction 

projects. The construction industry has grown to produce complex and more 

demanding projects in an age of modem technology and fast development. 

Thus, the involvement of project management standards, within all projects, 

has proven fundamental criteria for success. The evolution of project 

management is examined in terms of the different international initiatives to 
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produce a body of knowledge for standardisation of its practices. As an 

international project management standards authority, the Project 

Management Institute (PMI) provided the Project Management Body of 

Knowledge (PMBOKO 2000 Edition) on which the approach of this thesis is 

based. The chapter discusses the standards of project management processes 

listed in the PMBOK in order to identify the opportunities within its 

standards to integrate sustainable development guidelines. The recently 

published 'Construction Extension to PMBOK' is also examined while 

arguing that even though it is more specific to the construction industry it 

still does not live up to any of the sustainable construction agendas. 

Chapter 4 defines the theory of Systems Thinking and Leverage Points; the 

fourth pillar of this research and the proposed facilitator to the tri- 

dimensional integration put forward in this thesis. The notions of the theory 

are defined and its origins from the work of Peter Senge and the 

interrelatedness of his proposed five disciplines. It discusses the impact of 

the implementation of the theory on learriting organisations and existing 

functioning systems. The chapter discusses the ways, underpinned by the 

theories, in which 'change' should be introduced to systems in order to 

ensure attaining the positive desired impact which was originally planned. 

The concept of leverage points is defined while the research highlights the 

list of places to intervene in a system based on their level of efficiency, as 
illustrated in the research work of Donella Meadows. The theories of systems 
thinking and leverage points are used to demonstrate that 'change" can be 

introduced even for complex systems such as project management and 

sustainable construction. Therefore, the chapter also discusses environmental 
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management systems and sustainable management systems and whether or 

not they level up to the current sustainability world approach. 

Chapter 5 marks the second phase of the research, in which the arguments 

propose to rethink existing relationships between sustainable development, 

construction practice and project management in an environment of systems 

thinking theories. The framework for the proposed tri-dimensional 

integration is explained and highlights the interconnections between the 

three elements in question. This is followed by a detailed justification for 

using systems thinking as a catalyst for this integration. The Venn diagram, 

as a representation of the integration in question, is then analysed in detail 

and broken down to its component areas representing the interconnections 

between the three elements of the integration. 

The sustainable construction agenda for rethinking construction is 

challenged from a systems thinking point of view to produce a new 

understanding of processes. The systems thinking approach influences 

fundamental changes to procurement processes which are a crucial part of 

project management processes and the Iffecycle of construction projects. A 

new approach is then proposed to a govenunental procurement model 

currently used by the UK government by identifying the leverage points 

within the system that would allow an efficient implementation of 

sustainable development guidelines. 

For project management, the emphasis is on changing the PMBOK's 

approach to project management processes and knowledge areas. The 

research identifies the significant potential which exists within these 
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processes to embrace a sustainability approach. It maps the opportunities for 

integrating sustainable development into all the project management 

processes and knowledge areas listed in the PMBOK through an innovative 

matrix of integration. 

Chapter 6 examines the created questionnaire as an invitation io PM 

practitioners, professionals, academics and researchers to contribute to the 

hypothesis of the research, with their expert views and analysis of the 

approach. The questionnaire was made available for all interested 

participants through the World Wide Web. This chapter explains the 

framework and approach of the questionnaire. By analysing the responses, 

the chapter concludes with a display of the statistical analysis of the 

responses. 

In summary, sustainable development offers an effective route towards the 

achievement of a better quality of life and equal opportunities for world's 

communities, cultures and environments. The project management 

profession has a significant role to play in promoting such an approach 

whether it be ethically motivated or be based upon practical benefit. This 

research outlines the arguments that uphold and demonstrate the evidence 

which endorse such approach. 

Societies are composed of three fundamental components; civil, 

governmental and finally businesses. Project management's involvement in 

these three components is the major role which requires enhancement and 
further commitment from PM professionals. This research highlights the way 
forward for future project management standards and demonstrates that 
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committing to such imperatives and critical agendas, such as sustainable 

development, can only affect the profession positively and, indeed, enhance 

its chances to be more responsible towards providing a better quality of life 

for now and for future generations. 
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PART 1: Establishing the Relationships; 
Defining the Four Pillars of the Research 

Project 
Management 



CHAPTER1 

THE CONSTRUCTION INDUSTRY 

"Construction provides for many the most basic reilnirenwnts, for a civiliscil society 
such as shelter, communication networks (e. g. roads and railways), water supply and 
waste treatment. " 

Blockley and Godfrey "Doing It Differently"' 

The construction industry is of such vital importance that most other 

industrial areas of world society simply fade in comparison. Construction 

projects provide the platform for our daily activities with housing and the 

necessary infrastructure for transport, communication, water supply and 

sanitation, energy, commercial and industrial activities. The construction 

industry confronts its major challenge in providing the needs of the growing 

world population .2 

David Blockley and Patrick Godfrey, Doing It Differently; systeinsfir rethinking cimstruction, 
London: Thomas Telford Publishing, 2000, pp. 165. 
2 International Council for research and Innovation in Building and Construction, Agenda 21 

on sustainable construction, Rotterdam, CIB Report Publication 237, July 1999, pp. 25. 

www. c ihworld. 111 
CIB is the acronym of the abbreviated French (former) name: "Conseil International du 
BAtiment" (in English this is: International Council for Building). In the Course of 1998, the 

abbreviation has been kept but the full name changed into: International Council for 

research and Innovation in Building and Construction. CIB was established in 1953 with tile 

support of the United Nations, as an association whose objectives were to stimulate and 
facilitate international collaboration and information exchange between governmental 
research institutes in the building and construction sector. 
The Agenda 21 on sustainable construction is intended to be a global intermediary between 
those Agendas in existence, i. e. the Brundtland Report and tile Habitat Agenda, and the 
required national/regional Agendas for the built environment and the construction sector, 
current or in course of development. It brings attention to tile concepts of sustainable 
development and sustainable construction, the industry's concerns and its impact, against 
the background of international agreements such as the Kyoto and Rio Surninits. 
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The construction industry is the first element in the tri-dimensional 

integration proposed by the author in this research. 

Figure 1.0: The Construction Industrv; the first of four pillars, in the research's hypothesis 

Figure (1.0) illustrates the hypothesis of the research with special emphasis 

on the construction industry; the topic of this chapter. 

1.1 Introduction 

Planet earth and the built environment are suffering from human 

development which is depleting natural capital at a faster rate than it can be 

replenished and is producing waste products at rates greater than global 

ecosystems can absorb. 3 The built environment normally constitutes more 

than one half of the real capital and in conjunction with construction; they 

are the main consumers of resources in energy and materials. 4 

3 United Nations Environmental Programme, Global Environmental Outlook 2000, Nairobi: 
UNEP GEO. 
4 International Council for research and Innovation in Building and Construction, Agenda 21 
on sustainable construction, Rotterdam, CIB Report Publication 237. 
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The construction industry is the main executer for the elements of the built 

environment. When architects design spaces to be added to or even to create 

the built environment, construction then execute these designs. In general, 

the stage for our daily life activities relies mainly on the construction 

industry to produce the elements which define the built environment. 5 

Understandably, other industries (e. g. Arcl-iftecture, Transport, Project 

Management and Manufacturing) also play vital roles in defining the built 

environment, but this research concentrates on the construction industry, its 

practices, policies, strategies and initiatives. This does not undermine the 

importance of the other industries but it highlights the crucial role that 

construction is playing in determining people's quality of life and defining 

the building standards of the built environment. 

The construction industry plays a very similar role in all world communities 

as the generator of the surrounding built environment, ultimately this would 

lead the research to study and analyse the industry in all world communities. 

This would be impossible to achieve on the scale of the construction industry 

worldwide, therefore, this research limits the scope of the study to two 

interchangeable scales; one derived from the other. This chapter focuses the 

research on the European Union level of construction strategies as a 

demonstrative example of successful legislation of change and then develops 

the focus to the UK construction industry to display the British initiatives in 

maintaining an industry which thrives to maintain its leadership worldwide. 

On the scale of the European Union's construction industry, this chapter 
describes its current status in terms of performance indicators and statistics, 

5 www. cbe. org. uk the Centre for the Built Envirorunent 
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which highlights the contribution of the industry to the general economy, as 

well as demonstrates the deficiencies of the industry in contributing to a 

better quality of life. The EU perspective is good example of a large world 

community which seeks better performance and a more serious commitment 

to global issues. 

For the construction industry in the UK, a special focus is given to its 

performances, problems and challenges. The status quo of the UK industry 

has been challenged by several governmental reportS6 and initiatives to 

demonstrate the way forward for the industry's contribution to a better 

quality of life. This research Narrows down the study to the UK's experience 

because it represents a leading example of successful policy making as well 

as a positive demonstration on the interaction between government's 

legislations and stakeholders' needs to implement vital strategies. 

This chapter also aims to analyse the problems and milestones facing the 

industry and its culture, hence describing the need for change. The study 

analysis the need for a sustainable approach to the current practices as 

proposed in recent governmental initiatives. This is perceived as the way 
forward for the industry, showing the way for integrating sustainable 
development indicators into its own set of key performance indicators. The 

lessons which could be learned from the EU strategies as well as the UK 

initiatives are very significant and might well benefit struggling markets 

6 For the UK, the first of these initiatives challenging the industry's performance is the report 
of the Construction Task Force -under the chairmanship of Sir John Egan- to the Deputy 
Prime Minister, John Prescott, on the scope for improving the quality and efficiency of UK 
construction. The report is entitled Rethinking Construction. Published by the formally known 
as the DETR Department of the Environment, Transport and the Regions) now renamed to 
DTI (Department of Trade and Industry). 
The report can be accessed at httl2: //www. dti. gov. uk/construction/rethink/rei2ort/index. htm 
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such as the construction industry in developing countries or even 

communities in the developed world that seek a better quality of life. 

1.2 The Construction Industry in the EU 

In its broad sense, the construction industry includes housing, non- 

residential buildings, civil engineering and industrial construction. In 

addition, the whole supply chain needs to be taken into account; from 

primary raw materials to complex products and systems. Similarly, the 

construction process includes all phases; from initial conception, through 

feasibility studies, design, execution of the works, and maintenance, to 

demolition (including recovery and recycling of materials, and waste 

disposal and incineration). 

1.2.1 Background Statistics 

The construction industry is a major constituent of the European Union's 

econoMy. 7 The construction sector is an active and dynamic industry 

throughout Europe, but one that contains a large number of hazards and 

risks. It plays a very important role in the economic well-being of the 

European Union, representing approximately 11% of Community GDP 

(Gross Domestic Product) in 1996.1 In spite of a slow-down in the rate of 

7 Communication from the Commission of the European Parliament, The Council, The 
Economic and Social Committee and the Committee of the Regions on: "The Competitiveness 
of the Construction Industry". Version 3.3, The Documents can be viewed from The European 
Union Online: httl2: /Ieurol2a. eu. int/C--omm/e-ýnterl2rise/construction/Compcom/comi2com. htm 
last visited June 2002. 
8 The European Commission Website (The European Union Online, Europa), 
httl2: /Ieurol2a. eu. int/-comm/-enterl2rise/construction/it/cOnnet/`connet. htm accessed June 2002. 
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increase of productivity, the construction industry remains the largest 

industrial sector in the community, ahead of the foodstuffs and chemicals 

industries and it is crucial in producing investment goods. It accounted for 

10% of GDP and 48.5% of Gross Fixed Capital Formation' in 2000.10 It is also 

the largest sector in terms of employment, providing jobs for 8.8 million 

people (7% of the working population), and gives rise to 2.5 million 

construction related jobs, and 14.3 million other service jobs, acquiring 28.5% 

of industrial employment. In the EU, 26 million workers depend, directly or 

indirectly, on the construction sector making it the biggest industrial 

employer in Europe. " 

The construction industry is also perhaps the most geographically diverse 

industry, and one wl-dch involves a very large number of small to medium 

sized enterprises (SMEs) with professionals covering areas from architecture, 

engineering and construction through to facility management and 

demolition. 12 

8 CONNET: (CONstruction information service NETwork, http: //www. cgnn-d or&), A project 
funded by the European Community through the ETTN (European Technology Transfer 
Network) initiative. 
9 Gross Fixed Capital Formation (GFCF) consists of resident producers' acquisitions, less 
disposals, of fixed assets during a given period of time plus certain additions to the value of 
non produced assets realised by the productive activity of producer or institutional units. 
10 European Construction Industry Federation (FIEC); httl2-//www. fiec. org/main, html last 
accessed in June 2002. 
11 CONNET: (CONstruction information service NETwork, htt12: /1www. connet, or9), A 
project funded by the European Community through the ETTN (European Technology 
Transfer Network) initiative. 
12 The European Commission Website (The European Union Online, Europa), 
httl2: Heurol2a. eu. int/comm/enterl2rise/-construction/suscon/finrel2sus/sucopl. htm Last visited 
June 2002. 
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1.2.2 The Challenges for the Construction Industry in the EU 

It is a fact that the construction industry and the built environment are the 

main consumers of resources (i. e. energy and materials) within the European 

Union where buildings are estimated to consume approximately 40% of total 

energy. Buildings are also responsible for some 30%Of C02emissions - and 

generate approximately 40% of all man-made waste. 13The destruction of the 

resource base and the whole scale pollution of the life support systems upon 

which continued human development depends are among the consequences 

of operating economic limits beyond ecological linjitS. 14 

The Intergovernmental Panel on Climate Change (IPCC) is calling for urgent 

measures to prepare for sea level rises, serious drought, floods and storms 

which threaten disaster for large areas of the world. 1-9 

"'Construction stands identified as a major part of the problem, as a primary 
contributor to climate change, resource depletion and pollution. "" 

The construction industry has a major contribution to make to our quality of 
life as well as national economies. At a European level, and as a major 

constituent of the European Union's economy, the construction industry has 

13 International Council for research and Innovation in Building and Construction, Agenda 
21 on sustainable construction, Rotterdam, CIB Report Publication 237, July 1999, pp. 25. 
14 Royal Commission on Environmental Pollution: Energy - the Changing Climate, RCEP, 
London, 2000. 
15 Intergovernmental Panel on climate Change, Third Assessment Report, Climate Change 
Report 2001, Impacts, adaptation and Vulnerability, IPCQ, Geneva 2001. 
16 Department of the Environment, Transport and the Regions, Building a better quality of life - 
a strategyfor more sustainable construction, London, DETR (Now renamed to DTI; Department 
of Trade and Industry), 2000. 
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attained a level of competitiveness on a par with its main competitors . 17 In a 

world of accelerated change, the industry faces a wide range of challenges 

which must be addressed if it is to maintain, as well as improve, its input to 

our quality of life. Integrating sustainable development and improving the 

industry's competitiveness are the major challenges confronting the 

European Union, underpinned by the importance and significance of the 

construction industry's role to our quality of life. 

The challenge is to make construction environmentally and socially 

sustainable without compromising its economic viability. "' Under the generic 

title of sustainable development three key policy agendas; climate change, 

social inclusion and competitiveness, are currently converging to present a 

radical challenge to the construction industry. That challenge is for 

construction companies to work collectively to integrate vital environmental 

and social considerations into their financial planning and business 

management. 

Delivering social progress, protection of the enviromnent, better resource 

use, economic growth and employment require a stable and competitive 

economy. 

Seeking to fulfil that requirement, the European Commission identified key 

17 Communication from the Commission of the European Parliament, The Council, The 
Economic and Social Committee and the Committee of the Regions on: "77te Competitiveness 
of the Constmction Industry". Version 3.3, The Documents can be viewed from The European 
Union Online: httl2: //eurol2a. eu. int/comm/-enteri2rise/construction/comi2com/coml2com. htm 
last visited June 2002. 
"I Project Management Institute (PMI) Conference, contributing paper Rethinking Project 
Management; The Business Casefor Sustainable Construction, Conference Proceedings, London, 
June 2001. 
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elements to improve the industry's competitiveness to achieve four major 

objectives, including the development of a coherent quality policy for the 

sector, the improvement of the regulatory environment and the overall 

market framework, fostering a substantial and sustained growth in both the 

level and quality of education and training provision right across the sector 

and finally, the reorientation and reinforcement of research and development 

in the face of changing rleeds. 11 

The culture, in which the construction industry exists, revolves around a 

very competitive market with high emphasis on the risks involved within the 

industry's practices. It is crucial at this point of the research to analyse the 

reasons why 'Risk Management' represents such a vital element of the 

industry's culture internationally and therefore was the emphasis of several 

researches. Appendix 1 represents a thorough study of risk management, its 

definitions, applications and component processes. The appendix 

demonstrates that despite of the industry's spotlight on risk management, it 

can not be responsible for the under performance of the industry. In 

construction practices, risk management's involvement in projects has been 

perceived as a vital milestone for successfully completed projects and also 

the main responsible process for failure in projects. Appendix 1 demonstrates 

that risk management can not be solely responsible for either case because it 

does not stand on its own in achieving projects but it functions within a 

bigger perspective of processes that define the overall Project management 

processes. 

19 The European Commission, 7he Competitiveness of the Construction Indust? y, 
httl2: //eurol2a. eu. int/comm/enterl2rise/construction/C-om12com/objectiv. htm last accessed in 
June 2002. 
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Therefore, the culture of the construction industry has to change its attitude 

towards risk management responsibility; tl-ds change translates into a wide 

range of serious initiatives that lead the industry towards better 

performance. These initiatives can no longer be based on the development of 

a better risk management strategy alone, but a wider perspective of the 

status quo which relies on embracing the bigger influence of general 

management processes. 

1.3 The Construction Industry in the United Kingdom 

For the European Union economy, the construction industry contributes vital 

input into how good or bad the economy performs and for the UK the 

situation is no different. According to the latest statistics of the Department 

of Trade and Industry (DTI)20, the main government partner with the 

construction industry, the construction industry represents a very powerful 

tool controlling the UK's economic performance, because of its economic 

influence, employment ratios and its association with several interlinking 

activities affecting daily lives as well as the quality of life. 

"The construction industry has a huge contribution to make to our quality of life. 
Construction, building materials and associated professional services together 
account for some 10% of Gross Domestic Product and provide employment for 

around 1.5 million people. "" 

20 The department of Trade and Industry (DTI) is now the official government partner for the 
construction industry, it was formally known as DETR (Department of the Environment, 
Transport and the Regions. The Website address has also changed and can currently be 
found at www. dti. gov. uk , the website acts as a complete platform for the industry's latest 
information, reports, governmental regulations and statistics. All the documents and reports 
previously published by DETR can still be found on the DTI platform with publishing 
reference to their original source of publication (DETR). 
21 Department of the Environment, Transport and the Regions (DETR), Building a Better 
Quality of Life (A Strategyfor more Sustainable Construction), DETR, London, April 2000, pp. 7 
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1.3.1 Background Statistics 

The construction industry has, over the years, remained a vital contributor to 

the quality of life for the public where buildings and structures change the 

nature, function and appearance of towns, cities and countryside. 

Construction provides the modernisation of the nation's built environment 

whether in transport, housing, schools, hospitals or other amenities. 

According to the National Audit Office report 'Modernising Construction ' 22 

published in January 2001, the construction industry represents a sector of 

economic importance which is worth; C65 billion per annum and employs in 

excess of 1.4 million people. The DTI's Construction Statistics Annual reportI3 

published in 2002 confirms the importance of the industry in the overall 

performance of the UK's economy. The industry's performance might not be 

the best in Europe, compared to its peers in Germany, France or Austria but 

it still remains one of the strongest in the world, with output ranked in the 

global top ten. Un's mission is to monitor and improve the productivity and 

competitiveness of the UK construction industry. 

Similar to the challenges facing the industry on the European level, the UK 

industry is also affected by global trends and the troubled performance of 
local and world economies. It is also influenced by the manner in which the 

construction activities are taking place and their impact on the surrounding 

environment and people. The potential for this sector to perform better exists 

22 The National Audit Office www. nao. gov. uk, totally independent of Government, it audits 
the accounts of all government departments and agencies and reports to Parliament on the 
economy, efficiency and effectiveness with which government bodies have used public 
money, report "Modernising Construction", published January 2001, can be found at 
httl2: //www. nao. gov. ukZpublications/nao rel2orts/00-01/000187,12d 
23 DTI, Construction Statistics Annual 2002 Edition, can be accessed at 
http: //www. dti. gov. uk/Construction/stats/ýsa. htm 
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within the risks surrounding it. This great potential is often described in 

government reports and research analysis with a list of challenges which the 

industry is asked to face up to; in this time of rapid world changes, growing 

and deflating economies, limited resources, higher standards of 

customers'/stakeholders' demands, modem technologies, mounting 

management skills and global commitment to a more sustainable future for 

social inclusion, competitive economies and greener environment. 

1.3.2 The Challenges for the Construction Industry in the UK 

People spend 90% of their lives in buildings; the built environment 
dominates the surrounding of the population's daily lives. Construction is 

one of the major, if not the biggest, wide spread example of human 

development activities. In the UK, half of theC02 emissions result from 

construction and energy use in buildings. Every year, UK construction 

generates over a tonne of waste per citizen and it is also responsible for 20% 

of all commercial and industrial noise complaints. 24 

In general, buildings consume energy in their operation and in the extraction 

and preparation of materials and generate waste and pollution. They have a 

significant impact on the way society manages its use of non-renewable 

material resources, such as aggregates, and renewable resources such as 

timber and water. 25 

24 BRE MaSC, Managing Sustainable Construction - Profiting ftom Sustainability, Report 
produced by MaSC Team, first published in 2002 by CRC Ltd, BRE 2002. Report can be 
accesses on line at httl2: Hl2rojects. bre. co. uk/masc/index. html 
25 DETR, Construction Research and Innovation Business Plan, Promoting innovation in the 
construction industry, London, 1999 
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The Department of Trade and Industry (DTI), in its latest report 'Building a 

better quality of Iffe; A strategy for more sustainable construction', describes 

the construction industry in terms of environmental impact, use of materials 

and resources and waste production, as a major contributor to climate 

change, resource depletion, environmental degradation and inefficient use of 

resources . 26 

In terms of use of materials and resources, the construction industry uses 

about 6 tonnes of material per person per year in the UK, where 20% of this 

is for infrastructure and over 50% for repair and maintenance of the existing 

stock and buildings (i. e. DIY). 27 The extraction of materials involves 

balancing need against impact which mostly imposes significant 

environmental costs. Each stage of material extraction and manufacturing 

involves pollution and transport, which justifies the 10% of national energy 

consumption used in the production and transport of the construction 

products and materials (i. e. embodied energy) . 28 

In terms of construction waste, 90% of non-energy minerals extracted in the 

UK are used to supply the construction industry with materials, yet every 

year some 70 million tonnes; of construction and demolition materials and 

soil end up as waste. Some 13 million tonnes of that comprise material 

delivered to sites and thrown away unused-19 

26 DETR, Building a better quality of life, A strategy for more sustainable construction, 
DETIR, London, April 2000 
27 DETR, Sustainable Development: Opportunities for Change. Sustainable Construction, DETR, 
London, February 1998 
28 ibid. 
29 DETR, Building a better quality of life, A strategy for more sustainable construction, 
DETR, London, April 2000 
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The United Nations' Environmental Program (UNEP) has described human 

development activities as overwhelming evidence for depleting natural 

capital at a faster rate than it can be replenished and producing waste 

products at rates greater than global eco-systems can absorb. 30 Construction 

activities in the UK, as well as all over the world, push human development 

activities to the extreme of use of natural resources, environmental damage 

and waste production. Furthermore, the consequences of operating economic 

systems beyond ecological limits are the destruction of the resource base and 

the whole-scale pollution of the life supporting systems upon which 

continued human development depends. " 

It is therefore, evident that construction stands identified as a major part of 

the problem, as a primary contributor to climate change, resource depletion 

and pollution. 32 

"Construction clearly identified as part of the problem, now needs to be made part of 
the solution"'33 

A pioneering report by the Construction Task Force under the chairmanship 

of Sir John Egan published in 1998; "Rethinking Construction"m (commonly 

referred to as the "'Egan Report") addressed the problem and described the 

10 United Nations Environmental Programme (UNEP), Global Environmental Outlook 2000, 
UNEP GEO, Nairobi, 2000 
31 Royal Commission on Environmental Pollution (RCEP), Energy - the Changing Climate, 
RCEP, London, 2000 
12 DETR, Building a better quality of life; A strategy for more sustainable construction, 
DETR, London, April 2000 
33 Mohamed Eid, Sustainable Management Systems; Embedding Sustainable Development into 
Project Management Processes, Conference Paper for Sustainable Development Forum, Forum 
Proceedings, Alexandria, Egypt, January 2003 
34 The Construction Task Force, Rethinking Construction, DETIZ, London, 1998, The Report 
commonly referred to as the "Egan Report" can be accessed at 
httl2: //w-ww. dti. gov. uk/construction/rethink/rel2ort/index. htm 
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construction process as presently managed in the UK as highly inefficient 

and emphasised on the need for a radical change of culture within the 

industry. 

With all its great potential, the construction industry has been performing 

well enough to maintain its vital role in the national economy, but the 

potential is much bigger than the industry has currently achieved. The 

present limited success has been reached at the expense of creating key 

environmental and social problems and in many cases major economic 

failures. 

"The Challenge is to make construction environmentally and socially sustainable 
without compromising its economic viability. "15 

The Problem 

Environmental degradatiom lesser quality of life 

ne Solution 

Sustainable Development 

The Result 

Better environment, higher quality of life 

The Outcome 

Sustainable Cities and Buildings 

ne Indusby Response 

Sustainable Construction 

The Process 

Sustainable Building Process 

Figure 1.2: -A Conceivable Sustainable Construction Road Map 36 

The answer to the challenges facing the construction industry' Iies in 

implementing sustainable development guidelines into construction 

processes. Several governmental as well as private reports have been 

35 Mohamed Eid, A Sustainable Approach to the Project Manage? nent Odyssey, PMI Research 
Conference, Seattle, Washington USA, Contributing paper part of conference proceedings, 
July 2002 
36 International Council for Research and Innovation in Building and Construction (CIB), 
Sustainable Development and the Future of Construction, Report Working Group 82, CIB 
Publication 225, Netherlands, May 1998 
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discussing the means of implementation to benefit the industry and guide 

performance towards a sustainable future and therefore leading the public to 

a better quality of life. Sustainable development might not be the answer to 

all the problems facing the industry but it definitely answers the challenges 

on three parallel levels; social inclusion, better and higher environmental 

standards and viable as well as a competitive economy. (Figure 1.2) 

In general, sustainable development means achieving social, economic and 

environmental objectives at the same time, allowing a more inclusive society 
in which the benefits of increased economic prosperity are widely shared, 

with less pollution and more efficient use of natural resources. 37 

"The economic, social and environmental benefits which can flow from a more 
efficient and sustainable construction industry are potentially immense. "-31 

This approach justifies the need for 'Rethinking Construction", a challenge 

for construction companies and authorities to work collectively to integrate 

vital environmental and social considerations into their financial planning 

and business management, where delivering social progress, protecting the 

environment, better resource use, economic growth and employment require 

a stable and competitive econoMy. 39 

Based on the belief that construction can do better, several initiatives have 

been introduced including Quality Assurance, Quality Management, Total 

37 DETR, Building a better quality of life; A strategy for more sustainable construction, 
DETF, London, April 2000 
38 ibid. pp. 7 
39 International Council for Research and Innovation in Building and Construction (CIB), 
Sustainable Development and the Future of Construction, Report Working Group 82, CIB 
Publication 225, Netherlands, May 1998 
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Quality Management, CDM, Lean and Agile Construction, Partnering, 

Supply Chain Management, Value Management, and Benchmarking. These 

are only some the recent initiatives, they mostly address specific issues in the 

industry or the construction process, but construction people involved both 

inside and outside the industry believed that we needed an initiative that 

would address the industry as well as the process of construction as a whole. 
This initiative originally emerged from clients" concern and dissatisfaction 

with construction performance, recognising that they are part of the 

construction process, there was a need to rethink construction as a whole 

with all stakeholders involved in the rethinking process. 

In an effort to improve the construction performance, the Department of the 

Environment, Transport and the Regions (DETR) - currently called 
Department of Trade and Industry (DTI) - created a Construction Task Force 

under the chairmanship of Sir John Egan. On the scope for improving the 

quality and efficiency of UK construction, the Task Force developed a report 

called 'Rethinking Construction' commonly known as 'the Egan Report' 

published in July 1998.40 

The following section focuses on the Egan Report because it is the first 

governmental report which has identified critical internal problems within 

the industry, categorising the sector as a whole as seriously under-achieving, 
delivering a low and unreliable rate of profitability and a lack of investment 

40 DETR, Rethinking Construction, The Construction Task Force, DETR, London, 1998. The 
report commonly referred to as the "Egan Report" can 'be accessed at 
httl2: tlwww. dti. gov. uk/Construction/rethink/r-el2ortlindex. htm 
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in capital, research and development and trairiffig. 41 

1.4 "Rethinking Construction" - The Egan Report 

"The construction industry has low profitability and invests too little in capital, 
research and development, and training .... Too many clients are dissatisfied with its 
overall performance"42 

This special focus on the Egan Report originates from its importance and 

significance to the practitioners and researchers of the construction industry. 

Not only it is considered as a significant milestone in identifying the 

problems behind the under performance of the industry4l, but it has also 
been the subject of a lot of criticism, analysis, modifications and development 

in subsequent reports which in some cases were solely based on Egan's 

agenda and drivers. 

These reports include initiatives which reinforce and complement the 

essential message of the Egan Report such as 'Building a Better Quality of 

Life; a Strategy for Sustainable Construction'". They also include reports that 

build on the Egan Agenda to commit to sustainability such as the 

Construction Research and Innovation Strategy Panel (CRISP)'s report 

entitled 'Integrating Sustainability and "Rethinking Construction"'45and the 

41 Bill Addis & Roger Talbot, A Guide to Delivering Environmentally-Responsible Projects, CIRIA 
Publications, CIRIA Research project 617, London, 2001 
42 DETR, Rethinking Construction, The Construction Task Force, DETR, London, 1998 
43 David Blockley and Patrick Godfrey, Doing It Differently; systemsfor rethinking construction, 
London: Thomas Telford Publishing, 2000 
44 DETR, Building a better quality of life; A strategy for more sustainable construction, 
DETR, London, April 2000 
45 CRISP, Integrating Sustainability and "Rethinking Construction"I Environmental Resources 
Management (ERM), CRISP, London, 1999 
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AW 

recent publication by the Strategic Forum for Construction 46 chaired by Sir 

John Egan himself, entitled 'Accelerating Change' which build on the 

principles of the Egan Report 'Rethinking Construction' but tackles barriers 

to progress and identifies ways to accelerate the rate of change which is 

already underway. 47 

With a firm belief that change in the construction industry would lead to 

radical improvement in the construction process, the Task Force describes 

the deficiencies of the industry's performance as the reasons behind the need 

to improve low and unreliable rate of profitability, weak investment in 

research and development (R&D) and a crisis in training where number of 

trainees decreased by half therefore introduced skill shortages with lack of 

proper career structure for developing supervisory and management grades. 

It also emphasises on clients' dissatisfaction with projects which are seen as 

unpredictable in terms of delivery on time, within budget and to the 

standards of quality expected but the report also highlights that clients are 

undiscriminating and equate price with cost, selecting designers and 

constructors almost exclusively on the basis of tendered price alone. 

The Task Force had a set of goals for 'Rethinking Construction'. The work 

plan of the Task Force is defined by four goals: first, quantify the scope for 

improving construction efficiency and derive relevant quality and efficiency 

targets and performance measures that might be adopted by UK construction 

industry. Second goal is to examine current practice and the scope for 

improving it by innovation in products and processes. The third is to identify 

46 The Strategic Forum for Construction Official website httl2: Hwww. strategicforum. org. uk 
47 The Strategic Forum for Construction, Accelerating Change, Construction Industry Council, 
Published by Rethinking Construction, London, 2002 
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specific actions and good practice which would help achieve more efficient 

construction in terms of quality, customer satisfaction, timeliness in delivery 

and value for money to achieve annual reductions of 10% in construction 

cost and time. Finally, the fourth goal is to identify projects to help 

demonstrate the improvements which can be achieved through the 

application of best practice with defects in projects reduced by 20% per year. 

The report identifies five key drivers of change, which are necessary to set 

the agenda for ffie construction industry at large 48: - 

11- Commifted leadership 

Believing in management and being totally committed to driving forward an 

agenda for improvement and communicating the required cultural and 

operational changes throughout the whole organisation. 

2- Focus on the customer 

The customer drives everything where he/she defines the exact objective or 

project's target, the way to finance it and time expectations. Meeting or 

exceeding customer's expectations and objectives is high on the agenda. 

3- Integrated process and teams 

The construction industry is not a series of sequential and largely separate 

operations. There should not be fragmentation of the process. It needs to 

deliver value to the customer efficiently while eliminating waste. 

48 ibid. 
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4- Quality driven agenda 

Quality does not only mean zero defects but it also means getting it right the 

first time, delivery on time according to budget, innovating for the benefit of 

the client and scraping out waste, whether it is in design, materials or 

construction on site. 

5- Commitment to the people 

This means decent site conditions, fair wages, and care for the health and 

safety of the work force with a commitment to the training and development 

of committed and highly capable managers and supervisors. 

The report never mentions a 'sustainable development' approach to the 

current construction practices although the ways suggested by the report in 

achieving those targets and key drivers revolve around the three parallel 
levels of sustainability, socially, environmentally and economically. 

With the focus on the five key drivers described above, the suggested ways 

of achieving the targets start with the industry's need to make radical 

changes to the processes through which it delivers the project. These 

processes should be explicit and transparent to the industry and its clients 

while the industry should create an integrated project process around the 

four key elements of: project development, project implementation, 

partnering the supply chain and production of components. This is 

underpinned by the necessity of the industry to provide decent and safe 

working conditions, better management and improved supervising skills. To 

achieve the targets, the industry must also replace competitive tendering 

with long term relationships based on clear measurement of performance 

36 



and sustained improvements in quality and efficiency and most importantly, 

the involved organisations, partners and competing companies should 

sustain improvements and share lean-dng. 49 

The construction industry should set for itself clear measurable objectives for 

improvement and then give them focus by adopting quantifiable targets, 

milestones and key performance indicators (KPIs). 50 

The Egan report describes the measures of improvement in terms of 

predictability, cost, time and quality, where clients will then be able to 

recognise added value and reward companies that deliver it, which means 

that a method of measuring progress towards its objectives and targets must 
be created. In addition to that, the construction industry must produce its 

own structure of objective performance measures agreed with clients. 51 

The report then goes through the different ways of improving the 

performance of the construction industry on different scales except on the 

scale of sustainable development or sustainability. The report seemed out of 

touch with the current significant challenges facing the industry in 

sustainable development terms. 

49 ibid. 

10 As an example for providing clear sets of measurable targets and objectives while 
redeeming the balance on quality through KPIs is the Commission for Architecture and the 
Built Environment (CABE) as an Executive Non-Departmental Public Body. In its 
publications CABE provide a list of keys to success in construction projects such as project 
leadership, understanding projects' heritage and context, building relationships between 

consultants and contractors, learning from past projects, preparing a clear and realistic brief 
in terms of costs, time and human resources, committing to sustainability and finally 

understanding the responsibilities as a client. Building projects, your role in achieving quality 
and value, CABE publications, London, March 2004 www. cabe. orgA 
51 ibid. 
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Although 'sustainable development' was never mentioned in any of the 

report's chapters, the linkage between a sustainable development agenda 

and the five key drivers suggested by the report, is eminently clear. This lack 

of sustainability in the report does not undermine the significant targets 

suggested in it to improve the industry's performance nor the importance of 

the report and its key drivers, but by not addressing the issues of 

sustainability explicitly in the report; it fell short of the industry's 

expectations for a sustainable future performance. The industry's need for a 

clearer agenda on sustainable development, which was lacking in the Egan 

report, was great in terms of commitment and the need to do more. This is 

why it seems essential to highlight another report that puts the criteria of 

'Rethinking Construction' into a sustainable development context. 

Published by the Construction Research and Innovation Strategy Panel 

(CRISP)52 . 'Integrating Sustainability and Rethinking Construction"' is the 

report which would highlight the linkage between the Egan key drivers and 

sustainable development's parallel levels of social, economic and 

environmental performances. 

5 52 Construction Research and Innovation Strategy Panel (CRISP) CRISP was formed as a 
joint industry and Government panel in July 1995, to implement the Whole Industry 
Research Strategy (WIRS). In September 1995 the (then) Department of the Environment 
established professional support to the Panel, and its first Business Plan was adopted in 
December 1995. CRISP website is www. crisl2-uk. org. uk 
53 CRISP, Integrating Sustainability and "Rethinking Construction".. Environmental Resources 
Management (ERM), CRISP, London, 1999. The report can be accessed on CRISP website at 
www. crisl2-uk. org. uk last visited in January 2003 
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1.5 "Integrating Sustainability and Rethinking Construction" 

Written for CRISP by Environmental Resources Management (ERM), this 

report highlights what sustainability really means in the context of the 

construction industry. The report outlines how it can contribute towards 

performance improvement, and confirms that sustainability can and should 

be directly incorporated with the objectives of Egan. Each of the drivers 

identified in the Egan report as being vital for the improvement of the quality 

and efficiency of the UK construction industry is assessed with regard to its 

potential contribution to the economic, environmental and social objectives 

of sustainable development. The analysis suggests that, although 'Rethinking 

Construction' offers a number of opportunities for sustainable construction, 

sustainability must be incorporated as a key objective for the drivers to have 

an impact. 54 

In commissioning this study, the Theme Group recognised the need to 

ensure that those involved in taking forward the Egan report were aware of 

the principles of sustainability most relevant to the construction sector. The 

aim of the work, therefore, is to identify those aspects of sustainable 

construction which are readily incorporated into the performance 

improvement agenda set out by the Construction Task Force, and to 

highlight those areas of sustainable construction which are outside the Task 

Force's current agenda. 55 

The specific objectives include the review the contributions that a 

consideration of sustainability can make to performance improvement in the 

54 ibid. 
55 ibid. 
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construction industry, identify the opportunities offered by the agenda for 

change set out in 'Rethinking Construction' for achieving a sustainable 

construction industry; and finally, identify the barriers that need to be 

tackled in order to achieve sustainability and the research and innovation 

initiatives which are required in helping overcome these barriers. 

The first stage of the analysis examines how, and to what extent, the current 

performance improvement agenda addresses sustainability issues. 

In table (1.1), each of the drivers identified in "Rethinking Construction, for 

improving the quality and efficiency of the UK construction industry, is 

assessed for its potential contribution to the economic, environmental and 

social objectives of sustainable development. 

The analysis suggests that each of these drivers could help improve the 

industry's contribution to sustainable development, although for this to 

happen in practice, performance improvement needs to be redefined to 

incorporate sustainability as a key objective. 

1.5.1 Mapping Egan "drivers" onto Sustainable Development 

9 Committed Leadership: Very important to sustainable development on 

the economic and environmental levels and moderately important on the 

social level. Strong commitment from senior management is widely 

recognised as a key factor in improving the environmental performance 

of major companies. Also necessary for driving through the changes 

required to make a company more responsive to stakeholders on ethical, 
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social and community issues. -, 6 

Focus on the customer: Very important to sustainable development on 

the economic and social levels and moderately important on the 

environmental level. Customer focus in the construction industry is likely 

to result in lower running costs (and environmental impacts) associated 

with energy consumption and maintenance. Providing the best deal for 

customers where it is also a key issue in corporate social responsibility. 

Customer demand will be a key influence on other aspects of 

environmental and social performance . 57 

Integrating the process and team around the product: Very important to 

sustainable development on the environmental and economic levels and 

of minor importance on the social level. Improved links between 

planning, design and construction will reduce waste, and facilitate use of 

more sustainable materials and building methods, through better 

understanding of benefits and sharing of knowledge and skills. Co- 

operative working environment is likely to increase social interaction and 

job satisfaction among employees. Partnerships also form the basis for 

improving environmental and social performance of the supply chain and 

provide for fair, long- term business relationships. -58 

Quality driven agenda: Very important to sustainable development on 

the economic and the environmental level and moderately important on 

56 ibid. 
57 ibid. 

-58 ibid. 
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the social level. Environmental performance of building components and 

materials linked with improvements in quality and process efficiency, e. g. 

standardized components reducing waste; durable materials maximizing 

product life; energy efficient materials reducing running costs. 
Approaches to quality management also applicable to environmental and 

social performances; parallel framework with policy, targets, monitoring 

and reporting. 59 

Commitment to people: Very important to sustainable development on 
the social level, moderately important on the economic level and of minor 
importance on the environmental level. Working conditions, training and 
development opportunities for employees and contractors is a key issue 

for companies wishing to demonstrate Corporate Social Responsibility 

(CSR). Training at all levels of the industry is also important for 

sustainability considerations to be integrated in design and construction. 60 

This stage of the analysis also indicates clearly that the scope of 'Rethinking 

Construction' is insufficient to embrace the full extent of the industry's 

potential contribution to sustainable development. The Egan agenda is 

limited to the construction process and falls short of addressing the 

industry's broader influence on the built environment through linkages with 

other groups such as planners, building managers, clients/users, and 

government (the regulators) . 61 

59 ibid. 
60 ibid. 
61 Mohamed Eid, A review of "Project Management" & "Sustainable Development" for 
Construction Projects, Edinburgh Architecture Research (EAR) journal, Volume 27, 
Department of Architecture, University of Edinburgh, September 2000 
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The second stage of the analysis aims to identify the sustainability iSSLICS' 

considerations, which might also contribute to performimce improvement as 

defined by 'Rethinking Construction'. This is done firstly by listing the 

actions or processes the industry would need to implement in order to meet 

key sustainability objectives. These are then matched against the five 

'drivers' in order to identify how, and to what extent, consideratimi of each 

sustainability issue might also contribute to performance improvement. 

i P ibl A i 
Relevance to Egan Drivers 

b lity Issues oss e ct ons 

- Proceý,, Integration. 

" Efficiency 0 Product Development 

productivity of the 0 Improved Customer tocus 
- Training 

construction process - Supply Chain partnering 
- Quality management systems 
* Use of reclaimed materials 

" Minimisation and/or * Waste segregation & rvcvcling 
recycling on 0 Use of standardised 
construction and components/durable materials 
demolition waste - Extending product life through 

durability or adaptability 
" Decent working 

conditions for - Oil site facilities 
* Health and safety measures 

employees & 
* Use of local emplovment 

contractors 
- Long term partnerships 

" Business relations e Non-confrontational 
with sub -contractors, contracting 
customers, suppliers * Codes of conduct 
and partners * Quality assurance/ 

environmental standal-Lk 
* Involvement of communities 

" Responsiveness to end users in project planning 
customers, end users design 
and other * Dialogue with other affected 
stakeholders by development projects 

* Environmental reporting 

" Flnergy efficiency of * Use of energy ef f icient 

buildings / completed construction technologies 
. Planning to reduce car developments deeenclency 

Table (I. ]): - Key Linkages between Sustainability clentents and tho F. gan report's drivers, " 

The analysis indicates a clear synergy between several of the key 

sustainability issues (e. g. waste minimisation, decent working conditlons and 
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good business relations) and performance improvemmt as ilitistrated m 

table (1.1) and table (1.2). 

S t i bilit I P ibl A ti 
Relevance to Egan Drivers 

us a na y ssues oss e c ons 

to employment areasand local 
services 

" Contribution to safe, * Providing for community 
viable and cohesive diversity through mix of housing 
communities Improved Customer focus 

9 Measures to improve quality ot 
built environment (healthy 
buildings, safety) 

" Use of sustainable 
materials (reduced 
embodied energy; 9 Green specifications 

9 Supply chain management 
recycled, renewable, 
locally sourced) 

" Use of renewable 
- Passive solar; photovoltaic etc 

energy in buildings 

" Promoting water * Use of water efficient fittings 
efficiency * Water recycling infrastructure 

" Prevention of surface 
and groundwater 
pollution from -Environmental management 
construction & systems (EMS) 
completed 
developments 

" Use of Brownfield 
instead of Greenfield 9 Choice of development 

location 
sites 

" Protection of local 
landscape and 9 Mitigation measures including 

landscaping, habitat restoration 
ecolo6ical value_____] 

Table (1.2): - Secondary Linkages between Sustainability and tilt, Fgan report's driverS62 

This conclusion is supported by the fact that tile same issues are moiltimied 

explicitly in 'Rethinking Construction'. However, in each case at least three 

of the drivers for performance improvement, most notably committed 

leadership and a quality-driven agenda, need to be in place for this 'win- 

1,1 Table (1.1) and (1.2), CRISP, Integrating Si4stainabilit 
,q 

and "Ri-thinking Constrtiction", 
Environmental Resources Management (FRM), CRISP, London, 1999 
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win' result to be achieved. 63 

A larger number of sustainability issues have less contribution to make to 

performance improvement and so are less likely to be tackled effectively by 

the 'Rethinking Construction' process. These are sustainability issues for 

which there are fewer matches between the actions required and the 

processes for performance improvement. The analysis indicates the 

sustainability issues least likely to be addressed are use of sustainable 

materials, renewable energy and brown-field vs. green-field development. 

In conclusion, the report concludes that the objectives of sustainability and 
'Rethinking Construction' overlap in several areas. It also notes that, while 

the Egan report will not optimise sustainable development, it could help 

increase it, but for this to happen, sustainability must be acknowledged as a 

central objective. 

1.6 Milestones and the Need for Change in Construction 

As addressed in the Egan report, leading companies in other sectors (and a 

very small number of leading UK construction companies) are already 

measuring, and taking systematic steps to manage, their sustainability 

impacts. These companies recognise that a reorientation towards sustainable 

development is essential for ensuring their long-term viability. However, 

most companies within the UK construction industry appear to be missing 

opportunities for taking a more pro-active role, within their broader sphere 

63 ibid. 
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of influence, in helping to provide a sustainable built environment. 64 

An urgent need - and a considerable opportunity - exists to include 

sustainable development as an explicit objective into existing and new 

initiatives. This could be facilitated by including indicators of sustainability 

(such as those being developed by CIRIA6ý BSRIA11 and others) into the Key 

Performance Indicators (KPIs) framework put forward in 'Rethinking 

Construction'. 

Currently, the industry has identified the need for change, several key 

researches have established the link between sustainable development and 

the future of the industry. These researches generally revolve around very 

similar suggestions and indicators; they argue that the need for change is 

vital because the challenges exist within a general consensus on the 

industry's main enviroranental impacts and agreement that these extend 

beyond the construction phase to include supply chain issues and the effects 

of post construction activities such as operation, maintenance and re-use of 

buildings. They also include less emphasis on the social component of 

sustainable development and the industry's influence on it; with some 

agreement among those that did consider that the industry had an important 

role to play in shaping viable communities. Finally, they include differing 

views on the scope of the industry's influence on sustainable development; 

where some considered only the direct impacts of construction activities 

while others included the industry's wider role in shaping patterns of 

development. 

64 DETR, Rethinking Construction, The Construction Task Force, DEU, London, 1998 
65 Construction Industry Research and Information Association (CIRIA) .. 
66 Leading centre for building services technology and information (BSRIA) www. bsr a. co. uk 
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Historically, a mixture of external Pressure, market sensitivity and corporate 

philosophy has driven this move. Increasingly, business is realising that 

addressing sustainability issues can also enhance its bottom line. Many 

companies are taking systematic measures to improve their environmental 

and social performance in order to ensure their long-term competitiveness 

and license to operat07 

The construction industry has successfully passed the milestone of 

recognising the importance of integrating sustainable development into the 

core of the industry's practices. Creating sustainable agendas for the industry 

is a vital step forward towards the implementation of change in the culture 

of the industry and attitudes towards a sustainable future. The scale of the 

UK construction industry, its immediate environmental and resource use 
impacts, coupled with the influence of its products on the nation's quality of 
life, make it a key player in delivering sustainable development. 68 

The implementation of sustainable development agendas and the business 

case behind the integration demonstrate that the business case for 

sustainable construction has many opportunities to create environmental. and 

social improvements whilst increasing profits and market shares wl-dch can 

create new sources of employment and ensure better business benefits and 

sustainable economic base and beneficial impacts. 

The industry is facing up to its weaknesses and building upon its strengths, 

67 BRE MaSC, Managing Sustainable Construction - Profiting from Sustainability, Report 
produced by MaSC Team, first published in 2002 by CRC Ltd, BRE 2002 
' Mohamed Eid, A review of -Project Management" & "Sustainable Developmenr for 
Construction Projects, (EAR) journal, Volume 27, September 2000 
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and, it has not yet used its fuH potential for change and doing things 

differently. There are always lessons to be learned from what the Iws 

construction industry is trying to achieve and there is always potential to do 

more. 

On the European scale, the need for change is now evident, and the 

European policies introducing 'change' have discussed several aspects of the 

challenges mostly targeting a change for a sustainable agenda for the 

industry. For the IWs construction industry, where the new initiatives for 

changing and improving the industry's performance revolve around 
implementing sustainable development into the industry's practices, it is 

certainly the same set of challenges as the EU. 

The need for change in the industry should start from within the culture of 
the industry and the people, directly or indirectly, involved in the industry's 

practices. 

There are great opportunities for better performance and the lessons learned 

from the challenges are undeniably significant. 

1.7 The Way Forward 

The construction industry is the first element of the tri-dimensional 

integration proposed in this research. More specificaRy, the construction 

practices and processes hold the biggest potential for the integration. 

I'lie similarities between the European and the British construction industry 

are now evident, where they both represent a big share of their own GDPs 
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and play a major role in European as well as British citizens' daily lives. On 

the European level, the industry was underperforming and there was an 

urgent need to act upon upgrading the industry to the new global economy 

and world commitment for sustainable development. 

Urgent measures have been introduced by the EU community to introduce a 

new facelift for the construction industry and introduce a more competitive 

industry relying on a more stable economy and sustainable guidelines for 

better performance on social, environmental and economic levels. 

The British industry was also facing continuous pressure from disappointed 

clients and stakeholders' concern for the underperformance of the industry 

and failure to deliver a better quality of life for an individuals directly or 

indirectly involved with the industry. Similar to the European challenges, the 

UK's construction industry had to face up to its weaknesses and failures. The 

industry was failing clients and underperforming in delivering social 

inclusion, better environmental commitment and successful economic 

performance combined with successful business cases. 

The construction industry was part of the problem of delivering a better 

quality of life for people and there was a persisting need to make the 

industry part of the solution. 

Integrating sustainable development into the construction industry practices 

and indeed into the culture of the industry was, and still is, the biggest 

challenge facing the industry. Following a global commitment to sustainable 

agendas for all industries, and most of all the construction industry, the UK 
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construction industry has moved onto the sustainable road map to 

sustainable construction. 

The chapter has discussed the leading research papers studying the means of 
integration of sustainable development into the industry, by analysing the 

initiatives and pointing out the points of weakness as well as strengths in 

these researches. Although the British government is taking the lead in 

implementing the integration and studying the possible impacts and 

outcome, there is still more that needs to be done. 

The industry has successfully passed several milestones, but the way 
forward for the industry still needs a lot of work and commitment; where the 

need for change has developed into proposed actions and means of making 

the change happen. 

The lessons which could be learned from the industrys initiatives are 

immense, and delivering a more sustainable construction industry has 

proven to be a great challenge. Many countries could benefit from the UK's 

ongoing experience with implementing sustainable development especially 

for developing countries where the potential is even more immense. In terms 

of changing its culture and understanding of construction practices, the 

construction industry in developing countries could also meet its challenges 

by lean-dng from a leading example such as the British construction industry 

and trying to adopt its experiences and learn from its challenges. 
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CHAPTER 2 

SUSTAINABLE DEVELOPMENT 

"American philosopher William James claimed that it (Sustainable Development), 
like all significant ideas, had passed through three stages: being rejected, being 
admitted as true but insignificant, and finally, being seen as so important that its 
opponents claim to have thought of itfirst. " 

Alan Holland "Sustainable Development; The Contested Vision"' 

Following a global concern for the impact of human development activities 

on the planet as well as on the people, 'Sustainable Development' emerged 

as the new solution to 'make things right' and proposed a better quality of 

life for now and for the future. Sustainable Development (SD) is the second 

pillar of the integration proposed in this research. 
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Figure 2.0: Sustainable Development; the second of four pillars, in the research's hypothesis 

Figure (2.0) illustrates the hypothesis of the research with special emphasis 

on sustainable development; the topic of this chapter. 

I Keekok Lee, Alan Holland and Desmond McNeil (Editors), Global Sustainable Development 
In The Twenty-First Century, Edinburgh University Press Ltd., Edinburgh, 2000, pp. 05 
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2.1 Introduction 

This chapter discusses the reasons why 'Sustainable Development' is 

considered as the way to a better quality of life for all of us. According to the 

assessments of the Intergovernmental Panel on Climate Change (IPCC), the 

EartWs natural climate controls have been altered by humane activities 

causing a warming process, where global temperatures have risen by at least 

0.55'C in the last century. 2Human induced climate change is now a fact of 

our lives that needs to be dealt with as quickly as possible. It has an impact 

on biodiversity, forestry, water, desertification, quality of air and the 

depletion of the Ozone layer. Our ways of life has been mainly influenced by 

a long list of disasters, where the 1960s, 70s and 80s brought immense 

volumes of new knowledge about pollution and the overuse of natural 

resources. 3 

The following provides an introduction to the evolution of sustainable 

development's theories and applications, from its emergence, to its current 

status of practical applications of SD within the EU and the UK with special 

emphasis on its role within the construction industry. The chapter also 

discusses the reasons behind the global interest in sustainable development, 

on the European level and more specifically in the UK. Several significant 

2 Information provided by Intergovernmental Panel on Climate Change (IPCC), last visited 
August 2003 www. il2cc. ch; The IPCC was established in 1988 by the World Meteorological 
Organization (WMO) and the United Nations Environment Programme (UNEP). 
Recognizing the problem of potential climate change, the role of the IPCC is to assess on a 
comprehensive, objective, open and transparent basis the scientific, technical and socio- 
economic information relevant to understanding the scientific basis of risk of human- 
induced climate change, its potential impacts and options for adaptation and mitigation. 
3 Gro Harlem Brundtland, Our common Future and Then Years after Rio: How Far Have we Come 
and Mere Should We Be Going?, Article part of the book: Earth Summit 2002, A New Deal, 
(Edited by Felix Dodds), United Nations Environment and Development-UK Committee 
(UNED-UK), Earthscan Publications Ltd, 2000, pp. 254 
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European and British documents will be analysed; from governments' 

regulations to strategies to stakeholders' views, all promoting the 

introduction of sustainability to touch all citizens in their everyday lives. The 

contribution of sustainable development to the construction sector will be 

discussed further, based on the earlier analysis of sustainable construction. 

European and British policies for sustainable development are quite similar 

in their commitment to the implications which sustainable development 

might introduce within social, environmental and economic trends, but 

whatever the policies are, sustainable development faces significant 

challenges in defining its 'Business Case'. This chapter will discuss how the 

business case of sustainable development influences the progress of the 

implementation of sustainable development in all fields and how 

'Businesses' react to sustainability trends with special focus on the 

prospective of Eco-Efficiency into these applications and the potentials it 

might hold. 

Sustainable development goes beyond environmental awareness; it tackles 

social and economic aspects as well as the environment, hence, the chapter 

discusses the ways in which sustainable development touches upon our 

daily activities and the importance it represents in this research. Sustainable 

development represents a vital element of the integration proposed in order 

to attain sustainable construction practice and more specifically in the 

management of projects. 
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2.2 Introducing "Sustainable Development" (SD) 

"Sustainable Development is a development that meets the needs of the present 
without compromising the ability offu ture generations to meet their own needs "I 

This is the first definition of sustainable development, which was part of the 

World Commission on Environment and Development (WCED) report5 for 

the United Nations Environment Programme (UNEP) published in 1987. The 

Commission was chaired by the then Norwegian Prime Minister, Gro 

Harlem Brundtland, from whom the report took its name of Trundtland 

Report'. 

Since the Brundtland Report, several initiatives have been undertaken, 

worthy of mention as significant attempts to define what Sustainable 

Development is or should be. At the international level: - 

* Agenda 21: Formulated at the Rio Summit in 19926 

Agenda 21 is one of the resulting documents of the conference along with the 

Rio Declaration on Environment and Development, the Statement of Forest 

Principles, the United Nations Framework Convention on Climate Change 

and the United Nations Convention on Biological Diversity. The Earth 

Summit influenced all subsequent UN conferences that have examined the 

relationship between human rights, population, social development, women 

4 World Commission on environment and Development (WCED), Our Common future, also 
known as (The Brundtland Report), United Nations Environment Programme (UNEP) Press, 
U. S. A, 1987 
5 ibid. 
6 "Rio Summit" is the term generally used to refer to the Earth Summit held in Rio De 
Janeiro, Brazil in 1992. UN Conference on Environment and Development was the first Earth 
Summit to be held and organised by the United Nations, twenty years after the first global 
environment conference. httl2: /Lwww. un. org/geninfolbp/enviro. htmI 
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and human settlements - and the need for sustainable development. 

" Habitat II Agenda: Habitat II in 19967 

Formulated at the UN conference on Human Settlements (Habitat II) held in 

Istanbul, Turkey in 1996. The conference had two major themes of equal 

global importance: 'Adequate shelter for all' and 'Sustainable human 

settlements development in an urbanizing world'. 

And at the Local Level: - 

9 Local Agenda 21, Planning Guide: compiled by the International Council 

for Local Enviromnental Initiatives (ICLEI), to provide guidance to local 

authorities on the formulation of a Local Agenda 21 as prescribed in 

Chapter 28 of Agenda 21.11 

Other initiatives at the regional level should also be cited such as the 
Amsterdam Treaty9 or the 5th Environmental Action Programme of the 

European Commission. 10 

From these initiatives, several definitions of sustainable development 

emerged. These definitions are not different in terms of the issues' 

7 Second United Nations conference on Human Settlements (Habitat 11), Istanbul 1996, 
httl2: /Lwww. un. Org/Conferences/habitat 
8 Web Address for Local Agenda 21 and ICLEL last visited June 2003, 
httl2: //www. iclei. org/ICLElAa2l. htm 
9 Web Address for Amsterdam Treaty on Environment and Sustainable Development, last 
accessed in June 2003, httl2: /Ieurol2a. eu. int/scadl2lusAeg/enAvb/a-l5OOO, htm 
10 The European Community Programme of policy and action in relation to the environment 
and sustainable development "Towards Sustainability", last accessed in June 2003, 
httl2: /Ieurol2a. eu. int/comm/e--nvironment/actionl2r. htm 
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fundamentals they address; in fact, they are united in their goals and 

objectives. 

The first was referred to above as part of the Brundtland Report 'Our 

Common Future'. In the Rio Declaration on Environment and Development 

1992, sustainable development is described within the Declaration statement 

as follows: - 

"... with the goal of establishing a new and equitable partnership through the 
creation of new levels of co-operation among States, key sectors of societies and 
people, working towards international agreements which respect the interests of all 
and protect the integrity of the global environmental and development system, 
recognising the integral and interdependence of the Earth, our home, proclaims 
that:... " 

In 1991, the World Conservation Union (1UCN) along with the United 

Nations Environment Programme (UNEP) formulated a publication titled 

'Caring for the Earth"' and in its proceedings, sustainable development is 

described as the path to: - 

"Improving the quality of human life while living within the carrying capacity of 
supporting ecosystems" 

From the Local Agenda 21 Planning Guide (ICLEL 1996), SD is described as: - 

"Development that delivers basic environmental, social, and economic services to all 
residences oa community without threatening the viability of natural, built and 
social systems upon which the delivery of those systems depends" 

11 Web Address for lUCN "Caring for the Earth", last visited June 2003, 
btip: llwww. ciesin. org/IC/iucn/CaringDS. html 
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Finally, from the EU Amsterdam Treaty (1997): - 

"determined to promote economic and social progress for their peoples, taking into 
account the principle of sustainable development and within the context of the 
accomplishment of the internal market and of reinforced cohesion and environmental 
protection, and to implement policies that advances in economic integration are 
accompanied by parallel progress in otherfields" 

In general, all those attempts to define sustainable development have the 

same outlook on the concept of SD. Despite the different ways of applying 

these definitions to the different fields, sustainable development embraces 

the three broad themes of environmental, social and economic accountability 

known and referred to as the 'Triple Bottom Line'12as shown in figure (2.1). 

The Triple Bottom Line (TBL) focuses not just on the economic value, but also 

on the environmental and social. In its narrowest sense, the term 'Triple 

Bottom Line' is used as a framework for measuring and reporting 

performance against economic, social and environmental parameters. In its 

broadest sense, the term is used to capture the whole set of values, issues and 

processes which must be addressed in order to minimize any harm resulting 

from human activities and to create economic, social and environmental 

value. This involves clarity of purpose and goals and taking into 

consideration the needs of all stakeholders; shareholders, customers, 

employees, business partners, governments, local communities and the 

public. 13 

12 John Elkington, Cannibals with Forks, ne Triple Bottom Line of 2151 Century Business, 
Capstone Publishing, Oxford, 1999 
13 SustainAbility Consultancy, The Triple Bottom Line (TBL), www. sustainability. com , last 
accessed June 2003. Founded in 1987, SustainAbility is the longest established international 
consultancy specializing in business strategy and sustainable development - environmental 
improvement, social equity and economic development. 
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Figure 2.1: - The relationship between the three elements of SID (The Triple Bottom Line) 

The ' Triple Bottom Line' and 'Sustainable Development' are about ensuring 

a better quality of life for everyone now, and for generations to come 

through: social progress and inclusion which recognises the needs of 

everyone, the maintenance of high and stable levels of economic growth and 

employment, protecting and if possible, enhancing the environment and 

using natural resources prudently. 14 

The three parallel levels of the triple bottom line work together to complete 

the sustainable development parameters. None of them is more important 

than the other. In fact, it is crucial to understand that the success of applying 

SID to any field relies mainly on maintaining the equilibrium and balance 

between the three levels equally and at the same time. 

"Sustainable development isn't outstanding environmental performance at the cost 
of a company, which goes out of business, nor is it outstanding financial performance 
at the cost of adverse effects on the local environment and communities. It does not 
demand the perfect solution. Sustainable development is essentially a goal or vision 

14 Mohamed E. M. Eid, A review of "Project Management" & "Sustainable Development" for 
Construction Projects, Edinburgh Architecture Research journal (EAR) Volume 27, 
University of Edinburgh, Architecture Department, September 2000, pp. 55 
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thatforward looking organisations are working towards. "15 

In simple terms, sustainable development can be a goal, where it implies 

great potential for human material well-being (socially and economically) 

and the environment. This is clearly captured by the two terms 

'development' and 'sustainable', where the former is concerned with human 

evolution and activities on both social and economic levels, while the latter is 

targeting the stress that such development places on the environment. 

2.2.1 Criticisms of Sustainable Development 

Criticizing the concept of sustainable development has been portrayed 

mainly in views highlighting; firstly, the conflict in the term 'sustainable 

development' itself and secondly, the conflict of interest between developed 

and developing countries in the concept of implementation. 

Firstly, the critics think that combining 'development' with 'sustainable' in 

one term can only create more ambiguity around the concept. It is regarded 

as a conflict in meaning; asking how the development process can be 

combined with social, environmental and economic limitations. 

"Combining these two words 'Sustainable' and 'development' implies having 
aspirations to achieve a balanced relationship between human society and the natural 
environment, one that can be sustained, and at the same time implies strivingfor a 
certain kind of development. "" 

15 Movement for Innovation (M41), Sustainability Indicators, Department of the Environment, 
Transport and the Regions (DETR), now known as Department of Trade and Industry (DTI), 
UK, 1999 
16 Jan J. Boersema and Joeri Bertels, Sustainable Development in the Developed Countries: Will 
Theory and Practice Meet? ý published in "Global Sustainable Development in the 210 Century", 
edited by Keekok Lee, Alan Holland and Desmond McNeill, Edinburgh University Press, 
Edinburgh, 2000, pp. 77 
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But this research demonstrates that sustainable guidelines are more of 

% opportunities% rather than %lin-dtations', where the triple bottom line gives 

more scope for change in performance on the three levels while allowing 

growth and development. 

"Sustainable Development must not be seen as limitation to economic growth and 
employment, but rather as an attractive investment strategy for prosperity, welfare 
and social justice 'f17 

Secondly, some critics argue that 'Sustainable Development' and 'Climate 

Change" are terms created by developed countries to control and limit the 

growth of developing countries in terms of their use of natural resources, 
harming the environment, seeking wealth and growth and to better the 

quality of their life. 

"... deep suspicions roused by the sustainability agenda. On the one side are the 
suspicions that it is a device, whether intentional or not, for blocking 'Southern' 
development ...... projects financed by wealthy economies (conservation projects, dam 
building schemes and the like) are seen as expressions of a distinctly 'Northern' 
agenda, designed to limit the global environmental impact of economic activity of 
which they are the primary beneficiaries. This is seen as a value that the developed 
economies preach but do not practice. "" 

This argument originates from concerns that developed countries have now 

realised the impacts of their past development activities on the environment 

and that they fear more negative impacts from the activities of the 

developing countries when trying to catch up with the globalization 

initiatives. This is portrayed in the conflict between the 'North' and their 

17 The European Economic and Social Committee (EESC), Opinion of the EESC on the Lisbon 
Strategy and Sustainable Development, The European Commission, Official journal of the 
European Union, Brussels, April 2003, section 1.16 
18 Alan Holland, Sustainable Development: The Contested Vision, Introduction to "Global 
Sustainable Development in the 21-t Century'. Edinburgh University Press Ltd., Edinburgh, 
2000, pp. 3 
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agenda of ecological modernisation and the 'South' and their own agenda of 
development and poverty reduction. 19 

"Developed economies see the problem as one to be tackled by using cleaner 
technologies so as to minimise the impact of economic growth upon the environment 
known as 'ecological modernisation' whose central proposition is that economic 
growth can be adapted to meet environmental goals ...... In developing economies, on 
the other hand, a cleaner global environment is a much lower priority than the 
immediate environmental problems associated with poverty... "20 

However, the arguments in this chapter demonstrate that the 

implementation of sustainable development does not mean %static' nor does 

it mean giving up on the idea of development but in fact, that the 

implementation cannot harm any economies whether rich or poor. The 

implementation can only benefit societies, business and governments. It does 

not limit their growth on any of the three levels of sustainability but, contrary 

to what the critics argue, it fortifies the approach to development on the 

same triple bottom lines. 

Sustainability helps developing countries to catch up with the developed 

ones but in a manner that would assure enhanced environmental impact, 

social inclusion and equality and improved economic performance and 

business cases. 

The chairman of Procter & Gamble (John Pepper) has described this conflict 

as follows: 

"We cannot condemn developing countries to a life of poverty so those in the 

19 Michael Redclift, Global Equity: The Environment and Development, published in "Global 
Sustainable Development in the 2151 Century". edited by Keekok Lee, Alan Holland and 
Desmond McNeill, Edinburgh University Press, Edinburgh, 2000 
20 ibid. pp. 101 

61 



developed countries can maintain their lifestyles. But neither do we have to presume 
that the only alternative is for the developed world to reduce its quality of life..... but 
the idea is to mobilise markets in favour of sustainability, leveraging the power of 
innovation and global markets for the benefit of everyone, not just those in the 
developed world. "I' 

Therefore, the criticism of sustainable development does not represent a 

genuine cause for concern, because implementing sustainable development 

strategies can only benefit the whole world. There are no impairments to 

developing countries in following a much more efficient approach to 

development socially, environmentally and economically; and neither is 

there any harm for the developed countries to sustain better environment, 

social justice and business growing economies. 
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Figure 2.2: Key Elements of SD and InterconnectionS22 

11 John Pepper and A. G. Lafley, CEO and Chairman's Statement in P&G Sustainability Report, 
Procter & Gamble, Cincinatti, 2001 
22 Intergovernmental Panel on Climate Change (IPCC), Synthesis Report Climate Change 
2001 http: //www. ipcc. ch/ý)reseiit/V , raphics. htm last visited August 2003 
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Sustainable development goes beyond 'greener' environment, 'growing" 

economies or 'equitable' societies individually, but the three of them 

balanced collectively. As we have illustrated, the criticism around the 

concept of sustainable development does not justify not implementing it. In 

Figure (2.2) the interconnections between the triple bottom line review the 

significant numerous opportunities where change can be implemented. 

The change taking place, whether in developing or developed countries, can 

only represent the positive impacts on these fields such as climate change, 

equity, growth, economic stability, empowerment, social inclusion, 

environmental pollution and biodiversity. These impacts are the 

opportunities for change that justify the implementation of SD. 

The term 'Sustainable Development' encapsulates the three parallel levels 

and pushes towards a higher standard of performance; a new approach. 23 

2.3 The New Approach in a Global Context 

In the past, human development activities and engineering were more 

concerned with quality standards (Cost, Quality and Time) which provided 

the competitive factors in traditional business processes. Decades later, and 

as demonstrated in figure (2.3), global interest has focused on the greener 

approach to businesses and activities; where preserving, or if possible, 

enhancing the environment, has been on top of the international agenda. 

23 Desmond McNeill, "The Concept of Sustainable Development", Keekok Lee, Alan Holland 
and Desmond McNeil (Editors), Global Sustainable Development In The Twenty-First Century, 
Edinburgh; Edinburgh University Press Ltd, 2000, pp. 19-23 
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The new paradigm was intended to introduce the golden triangle to a wider 

perspective of envirorurnental demands, with controlled use of natural 

resources, monitoring of emissions and biodiversity, which defines its 

concept. Together with the environmental issues, economic and socio- 

cultural issues are now encircling the new paradigm to display the new 

approach in a global context. The new approach reveals economic 

constraints, social equity and cultural issues and environmental quality in a 

global context. 

The international interest in embedding sustainability into current practices 

has been triggered by the global commitment to this new approach which 

demonstrates how human development activities and engineering are 

widened to encapsulate the triple bottom line guiding principle. 24 

Resources 

Resource, 

Em"iOns B, od. versdy 

0', quality 

-I-qua"ty 

Emissions Biodiversity 

competitive factors in the 
traditional building process 

New Paradigm THE GLOBAL CONTEXT 

Figure 2.3: - The New Approach in a Global Context25 

The above diagram is very significant in terms of the evolution of sustainable 

development, because it shows the rise of the concept from local, national 

24 International Council for Research and Innovation in Building and Construction (CIB), 
Agenda 21 on Sustainable Construction, CIB Report Publication 237, The Netherlands, 1999, 
pp. 42 
25 ibid 
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and international levels to a global level of concern. This describes the 

human material well being as no longer a conflict between north and south, 

developed and developing countries, but it shows that the challenge is a 

global matter for one world and one environment. The diagram shows how 

sustainable development can only be achieved globally. It can not be done by 

one country or a group of countries in the developing world alone. The 

commitment has to be drawn from a global effort. 

"Sustainable development emerges from a common purpose, that of re-valuating 
nature as an ethical principle and as a general condition for global sustainability of 
population and production. 1126 

In general, sustainable development can achieve a better quality of life for 

everyone, now and for future generations, through four main strands. The 

first being the social progress which recognises the needs of everyone, the 

second is the maintenance of high and stable levels of economic growth and 

employment, whilst the third is protecting, and if possible enhancing, the 

environment, and finally, the fourth being the prudent use of natural 

resources. 27 

The United Nations Conference on Environment and Development 

(UNCED), held in Rio de Janeiro in 1992, was the first demonstration of this 

global context and world wide concern for the implementation of sustainable 

development. Taking into account the Rio principles and building on the 

achievements made since then, the eyes of the United Nations, as well as of 

26 Enrique Leff, Sustainable Development in Developing Countries: Cultural Diversity and 
Environmental Rationality, Keekok Lee, Alan Holland and Desmond McNeil (Editors), Global 
Sustainable Development In The Twenty-First Century, Edinburgh University Press Ltd., 
Edinburgh, 2000, pp. 63 
27 Department of Trade and Industry (DTI), Mat is Sustainable Development, 
httl2: //www. dti. gov. uk/sustainabilitylstrategy/2. htm, Last accessed June 2003 
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the whole world, were focussed on the World Summit on Sustainable 

Development, held in Johannesburg in August 2002 to push further the 

global efforts of implementation and allow each country and nation to reflect 

on their achievements so far towards a sustainable future. 

The plan of implementation, published as one of the resulting document of 

the Johannesburg Summit, stated that; at the international as well as at 

national level, good policy governance is essential for achieving the level of 

sustainability first set as a goal. The plan also advised that the 

implementation should involve all relevant parties through partnerships, 

especially among governments and between goverrunents and major groups 

to reach the wide goals of sustainability, where such partnerships are 

described as keys to pursuing SD in a globalizing world. 28 

As a result of globalization, external factors have become critical in 

determining the success or failure of countries in their national efforts; this is 

reflected in their policies towards sustainable development. At the domestic 

level, sound environmental, social and economic polices, democratic 

institutions responsive to the needs of the people, the rule of law, anti- 

corruption measures, gender equality and an environment enabling 

investment, are the basis for sustainable development. 

Due to the importance given to international and domestic policies towards 

sustainable development and that in order to set the base of the research's 
hypothesis, it is essential at this point of the research to examine the 

28 World Summit on Sustainable Development (WSSD), Plan of Implementation, Johannesburg, 
United Nations Earth Summit 2002. www. johannesburgsummit. "r last accessed June 2003 
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European policy, as well as the UK local policy, in achieving sustainable 

development. This examination is set to highlight the efforts of 

implementation of sustainable development and would therefore reflect on 

the local and the international agendas for sustainable construction. 

2.4 European Policies for Sustainable Development 

The EU and other signatories of the 1992 United Nations' 'Rio Declaration' 

committed themselves, at the 19fl, Special Session of the United Nations' 

General Assembly in 1997, to draw up policies for 'Sustainable 

Development' in time for the 2002 World Summit on Sustainable 

Development (WSSD). 29 

0 This commitment to sustainable development and its global agendas was the 

catalyst for the European Council to invite the European Commission at its 

meeting in Helshild in December 1999 to prepare: - 

"'a proposal for a long term strategy dovetailing policies for economically, socially 
and ecologically sustainable development to be presented to the European Council in 
June 2001". 30 

In its long term vision, the European Commission envisaged sustainable 

development as a global objective, set to provide the European Council a 

new strategic goal, which would allow the EU to become the most 

competitive and dynamic knowledge-based economy in the world capable of 

sustainable economic growth with more and better jobs and greater social 

29 Commission of the European Communities, A Sustainable Europe for a Better World: A 
European Union Strategyfor Sustainable Development, Communication from the Commission to the 
Gothenburg European Council, European Union, Brussels, 2001 (COM 2001,264 final) 
30 http: //eurol2a. eu. int/comm/``sustainable/index en. htm , European Commission's official 
website, Sustainable Development section, last visited July2003 

67 



cohesion. 31 

The EU strategy for sustainable development offered a challenge for a 

positive long-term vision which recognises economic growth and social 

cohesion to go hand in hand with environmental protection. Achieving this 

in practice, requires that economic growth supports social progress and 

respects the environment, that social policy underpins economic 

performance, and that environmental policy would be cost-effective. " 

2.4.1 Why a SD Strategy for the European Union is needed 

The Commission, in its report on its strategy for sustainable development, 

calls on developed countries to take the lead in pursuing sustainable 

development. It specifically calls on them to also accept their responsibilities. 

Here, the EU wants to set the standard for commitment and is following up 

on its policies to enable sustainable development to have its effects on the 

everyday life of EU citizens. 33 

0 
During the course of the 200, century, the standard of living rose higher than 

it had ever been for the countries of the EU, where growing interdependence 

of economies resulting from the single market, globalisation and new 

communication technologies provided a strong drive to EU efficiency and 

increased productivity, and offered new opportunities at all levels. But, in 

31 Commission of the European Communities, A Sustainable Europe for a Better World: A 
European Union Strategyfor Sustainable Development, Communication from the Commission to the 
Gothenburg European Council, European Union, Brussels, 2001 (COM 2001,264 final) 
32 ibid 
33 Official journal of the European Union, Opinion of the European Economic and Social 
Committee on "the Lisbon Strategy and Sustainable Development", The European Union Bulletin 
online httl2: //eurol2a. eu. int/abc/docloff/bull/e-n/`w-ýýelcome. htm. April 2003 
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order to put sustainable development at the heart of the debate on the future 

of Europe, these positive developments should not overtake the potential 

threats that the EU faces. The commission acknowledges the growing 

awareness of the impact of human development activities which is putting 

increased pressure on the carrying capacity of our planet. 34 

From this perspective, the challenges facing the EU for sustainability go 

beyond current borders of each of the countries of the EU, where it is now a 

major challenge to secure the long term viability of its natural environment. 

Global warming is a clear example of these significant challenges facing the 

EU, and indeed the whole world, at present and in the future. Next to global 

warming and climate change, clean energy is a pressing matter as well as 

public health, management of natural resources, social exclusion, land use 

and territorial development, energy supply and environmental degradation. 

In preparation for the WSSD, The European Commission created a short list 

of four closely linked sets of issues, which should be addressed in an 

integrated manner in order to design a balanced and forward-looking 

agenda of sustainable development. These four sets of issues are; protecting 

the natural resource base of economic development, integrating environment 

and poverty eradication, making globalisation sustainable and finally, 

enhancing good governance and participation. -15 

34 Commission of the European Communities, A Sustainable Europe for a Better World: A 
European Union Strategyfor Sustainable Development, Communication from the Commission to the 
Gothenburg European Council, European Union, Brussels, 2001 (COM 2001,264 final) 
35 Commission of the European Communities, Ten Years After Rio: Preparing for the World 
Summit on Sustainable Development (WSSD), Communication from the Commission to the 
Council and European Parliament, European Union, Brussels, 06 February 2001 (COM 2001, 
53 final) 
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In May 2002, the European Union adopted and finalised its strategy for 

sustainable development, published under the name of 'A Sustainable 

Europe for a Better Europe"16. In designing this European agenda for SD, 

which was also prepared before the WSSD, and in order to allow the EU to 

reach its goals; four strategic objectives were suggested to allow the EU to 

take the lead through the Summit and guide the world countries to a more 

sustainable approach to the future. The first of these four objectives is the 

increased global equity and an effective partnership for sustainable 

development, the second is a better integration and coherence at the 

international level, the third is the adoption of environment and 

development targets to revitalise and sharpen the political commitment and 

finally, the fourth objective is a more effective action plan at national level, 

and international monitoring. 37 

The role of these objectives and sets of issues is to ensure a balanced agenda 

for the EU to pursue a sustainable development commitment on the national 

level (within the EU) before committing to the international level, which 

emphasizes the importance of local agenda for the EU countries internally. 

"These local agendas (i. e. local Agenda 21) have proven to be an effective means of 
building a consensusfor change at local level. 1118 

The Commission acknowledges that efforts to implement SD on the national 

level have so far had only limited success due to the difficulty of challenging 

established policies and patterns of behaviour and in bringing the responses 

36 The European Strategy for sustainable development can be accessed on the web 
httl2. -/Ieurol2a. eu. intlcomm/environmentleussd , last accessed July 2003 
37 ibid 
38 Commission of the European Communities, Communication's proposal to the Gothenburg 
European Council, European Union, Brussels, 2001, pp. 4 
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together in a coordinated manner. Therefore, it suggests urgent actions, 

committed and far-sighted political leadership, a new approach to policy 

making, widespread participation and international responsibility which 

should originate from the national commitment level. 39This emphasis on the 

importance of local agendas opens up the gate for the author to explore what 

has been achieved on the UK's level of commitment towards the 

implementation of sustainable development in terms of its policies before we 

highlight the efforts in integrating sustainable development to the 

construction industry. 

2.5 Sustainable Development Policies in the UK 

In May 1999, the UK Government published 'A better quality of life, a 

strategy for sustainable development for the UK '40 in a serious attempt to 

bring the environment, social progress and the economy alongside each 

other at the heart of policy making. This report marked the British 

conu, nitment to ensure a better sustainable future for all its citizens. It also 

emphasised on the massive increase in wealth of the country and the well- 

being of its people which has been achieved in the past by focusing solely on 

economic growth risks ignoring the impact - both good and bad - on people 

and on the environment. The report acknowledges that if account had been 

taken of these links in previous decision making, it might have reduced or 

avoided costs such as contaminated land or social exclusion. In the past, 

success has been measured by economic growth (GDP) alone, but the British 

government acknowledges that it failed to see that the economy, the 

39 ibid. 

40 The UK Strategy for Sustainable Development can be accessed online, last visited July 2003 
http: //www. sustainable-develol2ment. gov. uk/uk strategyLcontent. htm 
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envirorument and the society are all one, and that delivering the best possible 

quality of life, means more than concentrating exclusively on economic 
groWffi. 41 

Sustainable development is portrayed in the report as an important part of 

this government's programme to ensure that the economy thrives, and also 

as a guarantee that econon-dc growth contributes to the quality of life, rather 

than degrades it. This will be achieved by making certain of keeping the 

balance between the three poles of the triple bottom line, while not forgetting 

that sustainability is only achieved by realising an economic, social and 

environmental balance. 12 

This strategy was only the beginning of the road towards a sustainable 

United Kingdom, providing a national focus which local and regional 

authorities should follow. Inline with the EU strategies that the international 

agendas originate from the national level of comn-dtments to SD, the British 

government created a target for local authorities to prepare local sustainable 

development strategies; 'Local Agenda 21 " by the end of the year 2000. 

These efforts represented significant steps for creating the UK's Agenda in 

41 The British Prime Minister (Tony Blair), Forward by the Prime Minister for "A Strategyfor 
Sustainable Development for the United Kingdom". Sustainable Development - the UK's 
government approach - Achieving a Better Quality of Life Website httl2: /Iwww. sustainable- 
develol2ment. gov. uk/index. htm, This website provides information on the activities within 
UK Government to improve the contribution that all Departments make to sustainable 
development through their policies and operations. Activities are divided into three main 
areas: Improving the performance of the Government Estate, Integrating sustainable 
development into decision making and Promoting understanding of sustainable 
development across Government. 

. 42 UK Government's Policy for SD, "A Better Quality of Life; Sustainable Development - the UK's 
Government Approach", The Stationery Office, London, 1999 www. sto. co, uk 
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preparation for its contribution to the WSSD. Therefore, special review$ were 

necessary to go through the strategy and create an up-to-date version to help 

the LJK put its comn-dtinents into action on the international scale. 

This policy is aligned with the UK's priorities for the future, which starts 

with; more investment in people and equipment for a competitive economy, 

reducing the level of social exclusion, promoting a transport system which 

provides choice and also minimises environmental harm and reduces 

congestion, improving the larger towns and cities to make them better places 

to live and work, directing development and promoting agricultural 

practices to protect and enhance the countryside and wildlife, improving 

energy efficiency and tackling waste, and finally, working with others to 

achieve sustainable development internationally. 41 

These priorities have influenced the LTK strategy for sustainable development 

in creating its four main aims; first, social progress which recognises the 

needs of everyone, second, effective protection of the environment, third, 

prudent use of natural resources and finally, the fourth aim is the 

maintenance of high and stable levels of economic growth and 

employment. " 

These four aims are very similar to the European aims and sets of issues 

discussed earlier. In general, the levels of commitment of the EU 

Commission work within the same guidelines as those of the UK 

government. The UK government has set a list of ten principles to guide the 

43 ibid 
44 ibid. 
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implementation of SD policies. These principles are: -45 

" putting people at the centre; 

" taking a long term perspective; 

" taking account of costs and benefits; 

" creating an open and supportive economic system; 

" combating poverty and social exclusion, 

" respecting environmental limits; 

" precautionary actions require assessment of costs and benefits of action, 

using scientific knowledge; 

transparency, information, participation and access to justice; 

making the polluter pay. 

These principles and approaches give full weight to the economic, social and 

environmental aspects of sustainable development. The past discussions on 

sustainable development, particularly in richer countries, focused mainly on 

environmental limits. But this strategy acknowledges that economic and 

social boundaries must also be recognised. These principles target several 

levels of action, giving strength to the strategies in terms of their 

implementation. 

"An economy in long term recession is not sustainable. Nor is a situation where 
many people are denied opportunity andface poverty and exclusion. Development 
which ignores the essential needs of the poorest people, whether in this country or 
abroad, is not sustainable development at all. "41 

Although these principles start from the individual level of action of the 

people concerned and also work on the business case of application to create 

45 ibid 
16 ibid. Oiapter 4, Section 4.2 
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penalties for the polluter, it is noticed in practice that the impact of these 

principles needs to be studied again and re-established in terms of practical 

application. This will be demonstrated later in chapter 5 when re-examining 

one of the existing governmental systems which acts as the guiding 

procurement system for governmental projects. The purpose of this re- 

examination is to identify the weakness of such principles in real-fife 

processes where sustainability gaps (opportunities for more sustainable 

approaches) are identified. 

2.5.1 Why a SD Strategy for the United Kingdom is needed 

The UK strategy was developed with the Rio declaration in mind; it was 

based on the implications of the global commitment to sustainable 

development which took place at the Rio summit in 1992. Several reviews 

took place to manifest the new changes of the following decade and to allow 

a new level of implementation to be part of the action plan for the future. 47 

The WSSD in 2002 was calling for an up-to-date plan of action from all the 

countries taking part in the summit. It is now evident that the need for 

development is as great as ever, but future development cannot follow the 

model of the past. Therefore, sustainable development strategies have to 

represent the modified global interest in achieving a level of development 

that helps a social progress which recognises the needs of everyone, 

promotes effective protection of the environment, endorses prudent use of 

natural resources and finally, sponsors the maintenance of high and stable 

levels of economic growth and employment. 

47 The first UK Strategy for Sustainable Development was published in 1994, by the 
Publications Centre for the UK Government in London. 
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The UK among other developed countries acknowledges that it cannot stand 

aside from these issues, with concern that global prosperity must increase 

while being more widely shared . 
48 

From the early stages of preparing this strategy, the UK government 

published a report, 'Opportunities for Change '49, which laid down the basis 

for the current strategy. The report which was preceded by a consultation 

document, received general consensus from government, business and the 

wider society on the need for sustainable development to take a vital role in 

planning the future. Furthermore, there was now evident need to find a new 

way forward and to deal with the challenge of sustainable development. 50 

Aligned with the WSSD outcomes and commitments, and along with the 

efforts made on the international as well as national levels, there is now 

compelling evidence that the implementation of sustainable development 

might represent a challenge for governments' policies, businesses and society 

in general, but it also represents a challenge which provides an over-arching 

framework for more sector-specific initiatives. This demonstrates the need 

for change; the need for achieving economic, social and environmental 

objectives at the same time while considering the long term implications of 

decisions on all sectors. 51 

48 UK Government's Policy for SD, "A Better Quality of Life, Sustainable Development - the UK's 
Government Approach", The Stationery Office, London, 1999 
49 The UK Government, Opportunities for Change, the UK Government consultation document 
in preparation of the UK strategy for SD, (DETR), London, 1998 
50 Environmental Resources Management Ltd, Analysis of the responses to the UK Government's 
consultation paper on Sustainable Development Opportunities for Change, the UK Government 
consultation document in preparation of the UK strategy for SD, London, 1999 
51 UK Government's Policy for SD, "A Better Quality of Life; Sustainable Development - the UK's 
Government Approach", The Stationery Office, London, 1999, chapter 1 
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In order to attain the European and the UK objective of implementing 

sustainable development on all aspects of citizens' every day lives, there is 

now an urgent need to discuss the impact of sustainable development on the 

main theme of this research, the construction industry sector. 

2.6 The Sustainable Approach to the Construction Industry 

Sector 

In order to achieve an effective implementation of sustainable development 

and face up to the challenge, putting these strategies into action demands the 

response of different sectors in society. More sector-specific initiatives are 

needed to allow the sustainable development framework to touch on the 

everyday aspects of life. They must provide environments in which people 
live and work enjoyably and efficiently and which encourage working and 

social communities to flourish. 

The construction industry is the largest employment sector in the EU and in 

the UK. It is the largest consuming sector of natural resources and the biggest 

provider of man made waste and it is one of the major sectors affecting 

economies. Therefore, all sectors of the construction industry can make an 

important contribution to achieving progress on all the key strands of 

sustainable development. The goal is to achieve a sustainable construction 

industry. The challenge is to put the strategies into action to take part in the 

framework of the opportunities for change. 

The construction industry stands a great potential for change because 

'Sustainable Construction' is about much more than the fabric of the built 

environment. Housing and the social, commercial and transport 
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infrastructures around them must all be built in ways that are sustainable in 

environmental and economic as well as in social terms. They must add value 

to the quality of fife for the individual and the community. 

More importantly, everyone associated with this sector has a part to play in 

making sustainable construction happen, where clients, financiers, 

developers and planners are key players in determining what is built, where 

and when, and which buildings are re-used and which are redeveloped. 

More frequent demands could be made for construction solutions where 

consumption and the use of other resources can be minimised over their 

lifetime. The early involvement of tenants, residents and businesses in project 
design can lead to significantly better quality capital investment decisions in 

housing and construction generally. Project managers and designers, with 

the project team, help develop and then interpret clients' and users' 

requirements. The team determines and influences the solutions adopted. 
Constructors can plan the construction process more efficiently to eliminate 

wastage, and select sustainable products to use. Materials producers and 

product manufacturers influence the quality of products, whether they are 

produced cleanly and efficiently, and whether they are easily maintained and 
have minimum impact on the environment over their whole life cycle 
including re-use and final disposal. Occupiers and managers of buildings 

make important contributions to sustainability through their purchasing 
decisions, and by ensuring that buildings are used and operated efficiently 
for the benefit of their occupants and in terms of the quality of the 

environment, the use of energy and water and waste minimisation. 52 

52 The UK Government, Department of Environment, Trade and the Regions (DETR), 
Opportunitiesfor Change, Sustainable Construction, (DETR), London, 1998. 
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The adoption of sustainable approaches to different aspects and sectors of 

societies in the European Union and in the UK was not explicit to the 

construction sector but more widely spread among all other sectors which 
hold within their systems good potential for change. 

European and UK initiatives describe the construction industry as a sector on 

which to consult in greater depth because of the important impact it has on 

society and on the envirorunent. 

The relationship between the construction industry and sustainable 
development shows great potential for implementation with a wide and 

strong impact on the quality of life for societies. This strong bond empathises 

with the significant efforts done by the UK government as well as concerned 

construction authorities, on the integration of sustainable development 

guidelines into the construction process. It is an integral part of this research 

to demonstrate that more can be done, through the greater potential 

proposed in terms of more efficient integration and identifying the 

sustainability gaps in the existing processes as shown later in the research. 

2.7 Sustainable Construction in the UK 

The construction industry in the UK has gone through several stages of 
implementing changes to its sustainable performance. The government has 

put a lot of effort and extensive consultation into the sector following its 

belief that the built environment provides the context for most human 

httl2: //www. sustainable-develol2ment. gov. uk/consult/--cýOnstruction/index. htm The report was 
last accessed online, July 2003 
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activities and has a huge impact on the quality of life in the communities. 

Construction also provides the delivery mechanisms for many aspects of 

government policy aimed at the provision and modernisation of the nation's 

infrastructure like transport, housing, schools, and hospitals. The 

government recognises that the benefits which could flow from a more 

efficient and sustainable construction industry are potentially immense; 

"The construction process lends itself to detailed measurement and sustainable 
construction can therefore act as a case studyfor developing a quantified framework 
for sustainable development more generally. "53 

The efforts of the UK government to implement change within the 

construction industry practices started even before sustainable development 

was the objective of any new policy initiatives. These efforts were manifested 

by several reports being published that promote the current manner in which 

construction practices are taking place and the need for change. These 

reports are pioneered by the Egan Report 'Rethinking Construction" (chapter 

1, section 1.5), which despite being criticised for not dealing explicitly with 

sustainability, it was still considered a significant milestone towards the road 

to change. The Building Research Establishment (BRE), in response to the 

government's consultation document on sustainable constructionm, describes 

the implications of 'Rethinking Construction' as a significant attribute to 

completing the whole strategy into a new set of sustainable goals. 

"The Egan initiative will bring about significant changes in the industry. It already 
deals with some important aspects of sustainability (efficiency, waste reductions, 
quality etc. ). However, it does not deal explicitly with sustainability which needs to 

53 Department of Environment, Trade and the Regions (DETR), Opportunities for Change, 
Sustainable Construction, (DETR), London, 1998, Introduction Section 4 
54 The UK Goverrunent, Opportunities for Change; Sustainable Construction , the UK 
Government consultation document in preparation of the UK strategy for SD, (DETR), 
London, 1998 
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be included as an explicit Egan goal. "55 

In the year 2000, the Department of the Environment, Transport and the 

Regions (DETR), published its report entitled 'Building a better quality of 

Life; a strategy for more sustainable construction'. This strategy is considered 

yet another significant milestone on the road to sustainability. It guides the 

industry through the challenge of a more socially and environmentally 

responsible, better regarded construction industry. This strategy, examined 

in chapter 1 section (1.4), is an active agenda which contributes positively to, 

the quality of buildings and structures and therefore to the quality of life. 

One of the main issues emphasised in this strategy, and also within the 

European reports on general sustainable development, is the important role 

which 'businesses' play in the wide implementation of the sustainability 

guidelines. Not only in the construction sector but in all other sectors, one 

major milestone remains to challenge the sustainability road towards change. 

Change is unlikely to happen unless industries are convinced that there is a 

'Business Case' for more sustainable performance. 

2.8 The Business Case for Sustainable Development 

"'Business is as much a part of society asfish are part of the sea. We cannot swim too 
hard orfor too long against prevailing currents. The prices of goods ought to reflect 
all the costs -financial, environmental, and social- involved in making them, using 

55 The Building Research Establishment (BRE), quoted on the implications of "Sustainable 
Construction" for "Rethinking Construction", Section 5.3 in the Analysis of the responses to 
the UK Government's Consultation Paper on Sustainable Construction. The analysis 
httl2: llwww. sustainable-develol2ment. gov. uk/consult/ý-onstruction/resi2onse/`index. htm last 
accessed July2003 
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them, disposing of them or recycling them. "-16 

If the whole society is leaning towards sustainable development, then 

business has to follow. The international community has long asked for the 

implementation of sustainable development through world conferences and 

research reports, but also acknowledges that full implementation will not 

happen only with governments' regulations and civil society commitment, 

but also with business' dedication to follow the same road. 

The 'Business Case' for sustainable development stands as a major challenge 

for businesses to accept and embrace sustainability into their financial 

planning and economic development. 57 

In general, sustainable development calls for more efficiency, higher 

standards of quality in delivering social progress, protecting the 

environment and ensuring economic growth. In order to achieve these 

targets, this will require a stable and competitive economy on the national 

economy level as well as the international one. In our fast changing world, 

the performance of the economy relies mainly on firms, corporations, market 

indexes, political decisions and the economic environment in which business 

perform and achieve their goals. 

The ultimate goal of sustainability is achieved not only by creating 

56 Charles 0. Holliday, Stephen Schmidheiny and Philip Watts, Walking the Talk, the Business 
Case for Sustainable Development, Greenleaf Publishing Limited, part of the WBCSD 
publications, Sheffield, UK 2002, pp. 17 
57 World Business Council for Sustainable Development (WBCSD), 77te Business Case for 
Sustainable Development; Making a difference toward the Johannesburg Summit 2002 and beyond, 
World Business Council for Sustainable Development, Switzerland, 2002 
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regulations and guidelines but by implementing these guidelines into the cy- 
development activities which are mainly controlled by businesses. 

There are many cases that can be made for sustainable development such as 

moral, ethical and business. But, promoting or marketing the concept and 

guidelines of sustainable development to businesses, corporations, firms and 

financial markets is partially triggered by individuals' belief in either the 

moral and/or ethical case or evidently the business case for sustainable 

development. 

The ethical and/or moral case for sustainable development cannot be 

discussed in specific terms because it generally relies on the beliefs of 

individuals in ensuring that present generations meet their needs without 

compromising the ability of future generations to meet their own. On the 

other hand, the business case for sustainable development can be explained 

and discussed because pursuing a mission of sustainable development can 

make firms more competitive, more resilient to financial risks, more unified 

in purpose, more likely to attract and hold customers and the best employees 

and make them more at ease with regulators, banks, insurers and financial 

markets. 58 

This competitive advantage represents a momentous leverage point to the 

sustainability agenda. Competitiveness represents vital criteria to the 

implementation of sustainable development into business practices with 

special focus on construction cases. 

-'8 Charles 0. Holliday, Stephen Schmidheiny and Philip Watts, Walking the Talk; the Business 
Case for Sustainable Development, Greenleaf Publishing Limited, part of the WBCSD 
publications, Sheffield, UK, 2002 
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The relationship between businesses and sustainable development was and 

still is so strongly manifested in the financial markets that in 1999, the Dow 

Jones Sustainability Indexes (DJSI)59 were launched as the first global indexes 

tracking the financial performance of the leading sustainability-driven 

companies worldwide. 

"77ze business case for sustainable development is an entrepreneurial position; it 
looks to the next point on the business curve, the point at which business can be more 
competitive by being more sustainability driven. "10 

Integrating sustainability into financial performance gives businesses a 

significant competitive edge over other firms; it would attract special 

customers who are aware of recent and future needs. 

Business, being one of the three pillars of society, the other two being civil 

society and government, stands to have a good chance of creating for itself 

dear competitive advantages on financial, envirorurnental and social levels of 

costs for its goods. This way, the market will reflect envirorurnental and social 

as well as financial realities. 

"Leadership companies would be happy withfull-cost pricing because, being cleaner 
and more efficient than other companies; they would be producing goods and services 
for less "61 

59 www. sustainability: index. com DJSI: Based on the cooperation of Dow Jones Indexes, 
STOXX Limited and SAM they provide asset managers with reliable and objective 
benchmarks to manage sustainability portfolios. The DJSI are based on the world's first 
systematic methodology to identify the sustainability driven companies on a global basis. 
60 World Business Council for Sustainable Development (WBCSD), 77te Business Case for 
Sustainable Development; Making a difference toward the Johannesburg Summit 2002 and beyond, 
World Business Council for Sustainable Development, Switzerland, 2002, pp. 2 
61 Charles 0. Holliday, Stephen Schmidheiny and Philip Watts, Walking the Talk, the Business 
Case for Sustainable Development, Greenleaf Publishing Limited, part of the WBCSD 
publications, Sheffield, UK 2002, pp. 18 
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All these criteria create a vision of sustainable development as an 

opportunity rather than a burden and it is proving to be a source of 

competitive advantage. 62 The business case for sustainable development has 

a financial bottom line. Businesses are ultimately interested in making profits 

and if the implementation of sustainability allows them to have a competitive 

advantage wl-dch would secure profits, then the business case has proven 

itself to be valid. 

Bill Ford, great-grandson of Henry Ford and now chairman of the namesake 

company, stated at a meeting that his company's participation in 

environmental programs has confirmed his strong belief that, in addition to 

being the right thing to do, preserving the environment is a competitive 

advantage and a major business oPportunity. 13 

When businesses take advantage of these opportunities for change, 

companies stand to gain customer success, brand strength, first mover 

advantage, motivated employees and potentially more profits. This would 

also contribute to the new paradigm of sustainable progress which has 

changed the ways companies now think about doing business. 

Companies are now moving from seeing only costs and difficulties in the 

concept of sustainable development to seeing savings and opportunities. 

They are evolving from using environmentally unfriendly approaches to 

pollution to using cleaner, more efficient technologies throughout entire 

production systems and, further, seeking to make sustainable development 

62ibid. 
63Meg Mitchell Moore, Green is Good, Darwin Magazine, Massachusetts, USA, September 
2001, httl2: //www. darwinmag. com/read/090101/green. html 
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integral to business development. Firms are changing from linear approaches 

to systems to holistic approaches and considering the long term impact of 

change rather than the short term. They are moving from seeing 

environmental and social issues as the responsibilities of technical 

departments or experts to seeing these issues as company wide 

responsibilities. Finally, companies and firms are changing premises of 

confidentiality to ones of openness and transparency to allow narrow 
lobbying to move toward open discussions with stakeholders. " 

The new paradigm of sustainable progress and acceptance of businesses to 

the concept of more involvement of sustainable development into their 

financial planning and core commitment has provided a significant 

opportunity for government sectors to follow suit. But this has proven yet as 

challenging as it was for general businesses to concur. For the construction 
industry, the challenge for construction businesses to embrace sustainable 

practices is still in its early phase and more needs to be done. 

From the previous analysis of the interconnections between business and 

sustainability, it emerges that the concept of sustainable development is 

closely linked to efficiency and competitiveness. 65 

"Sustainable development is not incompatible - and can be mutually supportive- 
with competitiveness. Business has many 'win-win' opportunities to create andlor 

64 Charles 0. Holliday, Stephen Schmidheiny and Philip Watts, Walking the Talk, the Business 
Casefor Sustainable Development, Greenleaf Publishing Limited, Sheffield, UK, 2002 
65 The UK Government, Sustainable Development Fact sheets, 77te UK Government's Policyfor SD 
for UK Businesses, Her Majesty's Stationery Office (DETR), London, 1999 
httl2: //www, sustainable-develol2ment. gov. uk/uk strategy/factsheets/ukbus/index. htm Last 
accessed July 2003 
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social improvement whilst increasing profits and market share. "66 

The competitiveness of sustainability needs to be examined before reaching 
the integration part of the research. The competitive advantages of 

sustainability will certainly add to the qualities of the existing 

competitiveness of the construction industry, which should therefore provide 

sustainable construction with an even more competitive edge and advantage. 

2.9 Eco-Eff iciency 

"Business has reconciled the need for sustainable development with the demands of 
competitiveness through the concept of 'eco-efficiency '". 67 

Eco-efficiency is a management strategy that links financial and 

environmental performance to create more value with less ecological impact. 

It is a pl-dlosophy that encourages business to search for environmental 

improvements which yield parallel economic benefits. It focuses on business 

opportunities and allows companies to become more environmentally 

responsible and more profitable while fostering innovation and therefore 

growth and competitiveness. 68 

Eco-efficiency is achieved by the delivery of competitively priced goods, and 

services that satisfy human needs and bring quality of life while reducing 

ecological impacts and resource intensity. 

66 Peter James, Business, Eco-Efficiency and Sustainable Development, report done for the 
European Commission, Lisbon, 2000, pp. 5 
67 ibid pp. 5 
68 World Business Council for Sustainable Development (WBCSD), Eco-efficiency, creating 
more value with less impact, WBCSD publications, Switzerland, October 2000 
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"Eco-efficiency is concerned with creating more value with less impact"19 

The concept of eco-efficiency has helped a lot of businesses to reconcile with 

joft-dng the road to sustainability as it promotes more profits, a competitive 

edge over other businesses, and an environmental awareness to guide the 

business practices to better performances. It stimulates creativity and 

innovation for new ways of practice while keeping the environmental and 

economic guidelines in perspective. 

The concept of promoting better value of goods with less harmful impact on 

the environment while creating better profits touches only on the economic 

and environmental poles of sustainability. Eco-efficiency has been criticised 

for missing out or neglecting the social side of sustainability. The benefits of 

eco-efficiency cannot be denied but current businesses realise now that for 

the future and long term benefits of business, working on only two levels of 

sustainability's three elements is not sustainable. Less emphasis on the social 

pole will not deliver a sustainable development approach and in fact, will do 

more harm than good to the business case. 70 

Ignoring or disregarding the social aspect of sustainability will cause a 

significant imbalance to the sustainability triple bottom line. When the 

business case does not have in perspective the people and a social reflection, 

it can not serve its fundamental goals of serving customers and providing the 

service to them, nor does it serve the people working within its parameters; it 

69 ibid. pp. 15 
70 Robert M. Day, Beyond Eco-Efficiency- Sustainability as a Driver for Innovation, 
Sustainable Enterprise Perspectives, part of the publications of the World Resources Institute 
(WRI), March, 1998 httl2: //www. wri. org/wri/-meb/s-eilbeyond. html 
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becomes an unsustainable business case. 

The European Commission is therefore calling upon businesses to move 

towards 'responsible entrepreneurship' which incorporates the social level of 

sustainability. The European Union encourages companies to include social 

management tools into their environmental management plans because it 

envisages sustainable development as a good medium to incorporate not 

only social inclusion but also topics such as ethics and cultural diversity. It 

calls upon the need for eco-efficiency theories to include the social aspects of 

practices (i. e. employment) following a belief that governments' strategies 

and regulations should take that lead in understanding and speaking the 

language of business. " As a result, businesses would be able to follow the 

lead and therefore the implementation of sustainable development policies 

would be more unified and at ease with social, economic and environmental 

goals insight. 

The evidence strengthens the argument that good environmental and social 

performance is linked to good business performance where sound business 

objectives have shown great potential to innovate and make processes and 

products eco-efficient. This has been underpinned by the Dow Jones 

Sustainability Index outperforming the ordinary Dow Jones Index. 72 

Eco-efficiency plays an important role in our road to a better quality of life, 

71 Peter James, Business, Eco-Efficiency and Sustainable Development, report done for the 
European Conunission, Lisboný 2000 
72 Claude Fussler, Director of Stakeholder Relations at the World Business Council for 
Sustainable Development, Proceedings of International Workshop organised by the 
European Commission, 77te Role of Environmental Management Tools, Session 1: The contribution 
of Business to Sustainable Development; the Viewsfrom Stakeholders, Lisbon, 2000 
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because society now expects business to contribute to economic development 

and social progress. " 

Sustainable business practice is the way forward and this will reflect on the 

different business sectors including the construction industry and its 

sustainable approach. Sustainable Development has established itself as the 

road to a better future and a better quality of life. With all the contributing 

factors to its current popularity, it highlights for governments, businesses 

and society the importance of not only future development on the economic 

level but also on the social and environmental levels. 

2.10 The Way Forward 

In 1992, the United Nations organised the first Earth Summit in Rio de 

Janeiro, Brazil to help the world populations and societies understand the 

importance of sustainable development and the urgent need for integrating 

its guidelines into governments' policies, business practices and general 

development activities. The Summit was the first of its kind to gather the 

whole world to discuss the world of future generations. Environmental 

degradation was affecting the ecological balance of the planet and it was 

obvious that much needed to be done to ensure a better quality of life for 

current as well as future generations. 

Ten years after the Rio Summit, 20OZ was the time for the second Earth 

Summit; the United Nations held the World Summit on Sustainable 

Development in Johannesburg. The Rio Declaration called upon 

73 World Business Council for Sustainable Development (WBCSD), Eco-efficient Leadership, for 
Improved Economic and Environmental Performance, WBCSD core publications, 1996 
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governments to create new policies and strategies to regulate, monitor and 
improve the econornic, envirorumental and social sides of the quality of life 

offered to their societies. 

At the Johannesburg Summit, it was the opportunity to review these 

strategies and identify the successful and less successful policies in order to 

create up-to-date initiatives wl-dch reflect the current global concerns as well 

as national issues. Sustainable Development was no longer just a national 

concern for developed countries but a global concern which needed to be 

dealt with urgently. The world is not only suffering from environmental 

degradation but economic downturns and deep social concerns. The UN now 

considers the agendas for sustainable development as the only way forward 

to a better quality of Iffe. 

The hypothesis of this research relies on the integration of sustainable 

development guidelines into the practices of the construction industry and 

more specifically into the project management aspects of construction 

projects. In this chapter, the concept of sustainable development and its 

involvement and impact on development activities in general, were explored. 

This introduction to sustainable development was necessary for the 

development of the research's hypothesis because it explores the general 

aspects of sustainability and how it evolved into its current status of global 

trend. 

The reasons behind the emergence of sustainable development, its 

importance to and its impact on our lives, demonstrate that although future 

and continuous development is the aim of all nations, it cannot follow the 
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same strategies of the past with no regard for the environmental, and social 

impacts. It has to be generated by the need for a change of attitude. National 

economies can no longer envisage development without considering the 

social and environmental aspects. Businesses have to integrate the 

sustainable development triple bottom line into the core of their financial 

plans. 

The construction industry plays a major role in any nationýs development 

and therefore, the potential it holds for sustainable approaches to a better 

performance is immense. This chapter highlighted the contributions which 

sustainable development offer to modem and future societies in general and 

more specifically the ways it affects the construction industry and its 

practices touching on the three pillars of any society; government, civil 

society and businesses. The sustainable approach to construction practices 

was examined on the European level with special focus on the UK experience 

to demonstrate that nations who work on this potential of integration are 

several steps ahead of other nations who are still lagging behind on the road 

to sustainability 

Ad-deving more sustainability into the construction processes is possible by 

breaking down the existing system without losing perspective of the holistic 

nature of the construction processes. By breaking down the system, it is 

possible to identify where the sustainability gaps exist and work on better 

implementation for these gaps. Within the construction industry, project 

management stands as a significant stage of all projects and it is the role of 

the following chapter to introduce the functions of project management in 

general and more specifically within construction practices. 
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CHAPTER 3 

PROJECT MANAGEMENT 

"Project Management has grown from the early initiatives in the U. S. 
defenselaerospace sectors in the late 1950s and 1960s into a core competency that is 
recognized widely across most industry sectors. "I 

Peter W. G. Morris 

Project Management (PM) represents a fundamental core element of the 

hypothesis of this research. As described in the introduction of this thesis, the 

main objective of this research is to introduce integrated processes of PM and 

sustainable development to construction practices. Generic project 

management for all industries and sectors does not differ in its core of basic 

knowledge to the application of project management to construction projects. 

It is therefore crucial to introduce the concepts of project management. 

COnSt I L. 
d Sust'll 

PM Proces-. ( 

Construction 
Projects 

10 

Project 
Management 
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Figure 3.0: Project Management; the third of four pillars, in the research's hypothesis 

I Peter W. G. Morris, Updating the Project Management Bodies of Knowledge, Project 
Management Journal Volume 32, Number 3, Pennsylvania-USA, The Professional Journal of 
the Project Management Institute (PMI), Publishing Division, Pennsylvania, USA, September 
2001 pp. 21 
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Figure (3.0) illustrates the hypothesis of the research with special emphasis 

on project management, the topic of this chapter. 

3.1 Introduction 

In this chapter, the core knowledge of PM is introduced starting with the 

definition of generic project management and followed by the application of 

PM knowledge for construction practices. The definition of project 

management relies on the definition of 'project' and 'management', but the 

objective of this chapter is not to hide behind the long list of arguments and 

definitions in identifying them, but to introduce the core principles, 

processes and knowledge on which PM relies and to which it owns its 

definitions and applications. The history that underpins the importance of 

project management is introduced in the context of its application over the 

years and the significant importance that PM has acquired on the 

professional level as well as in research and development. 

In the construction industry as well as in all other industries, project 

management applications have proved indispensable for the continuous 

progress of better performance along with the undeniable need for its 

existence among the early phases of projects. The effective involvement of 

project management processes in projects is shown as an essential factor of 

success in delivering/exceeding stakeholders'/clients' expectations and 

needs. 

Among the numerous resources on project management a unique and 

significant body of knowledge is the one on which this chapter and this 

thesis are based. After a brief literature comparison among several project 

management bodies of knowledge, the research focuses on the creation of the 
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Project Management Institute 2 (PMI). It created a project management 

reference that is undeniably one of the most comprehensive bodies of 

knowledge for PM; the Guide to the Project Management Body of 

Knowledge (PMBOK). This chapter lays out how project management is 

presented in the PMBOK, identifies the main elements of the core processes, 

phases and the main knowledge areas which PMI considers as the core 

knowledge and practice of generic PM. More specifically for the construction 

industry, PMI has recently published 'Construction Extension to PMBOK' 

which is also examined to highlight the differences as well as the common 

grounds between generic and construction oriented PM. 

Projects are about change; the research discusses how project management 

techniques, processes and tools are equipped to deal with change and why it 

is argued that the solutions provided in PMBOK are not enough to enable a 

sustainable approach to better future performance. 

Among the areas of knowledge set out in the PMBOK, risk management 

represents a very important threshold that threatens and/or strengthens all 

projects and therefore represents a major concern. The research examines the 

notions of risk management to demonstrate that it can not be responsible for 

all the blame that the industry's culture lays on it. When project fail or do not 

fulfil stakeholders' needs, the blame goes to the malfunction or even the lack 

of professional processes of risk management. This is demonstrated to be a 

failure of the industry to identify with risk management as part of a bigger 

2 Project Management Institute (PMI) www. 12mi. org, Established in 1969 and headquartered 
outside Philadelphia, Pennsylvania USA, the Project Management Institute (PMI) is the 
world's leading not-for-profit project management professional association. For further 
details on the history of PMI as well as current performance, please refer to Appendix 2 
Sectionl. 
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system; the project management processes. Risk management is argued to be 

part of the PM areas and can not stand on its own to ensure the successful 

completion of projects. 

Stakeholders/clients demand more value for their investment from project 

management which is another argument that the research introduces and 

argues the lack of its role in the PMBOK. Value management is introduced as 

the one remaining knowledge area to complete the PMBOK areas and fulfil 

the expectancies of stakeholders from PM practices. 

The chapter ends by introducing the final arguments on which the 

integration of sustainable development and project management in the 

construction industry is based. The research is set to describe the reasons 
behind the need for this integration and highlight the importance of 
introducing more committed project management processes and core 
knowledge to adding sustainable development indicators and constraints to 

their lists of tools and techniques illustrated in the PMBOK Guide and the 

new Construction Extension to PMBOK. 

3.2 Introducing "Project Management" (PM) 

A variety of literary resources, researchers and organisations; looking into the 

history of project management have different interpretations of the evolution 

of PM. Some interpretations describe the existence of project management 
long before the pharaoh's time; 

"Project Management started long before King Cheops planned the construction of 
his pyramid. For thousands of years, when this year's crops weren't ready for 
harvest in the "right" month, the Hebrews re-synchronized their calendar (based on 
the phases of the moon) with the annual seasons by the adding of an extra month, 
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thereby ensuring that everybody started planting next season at the right time 
(project start). " 3 

Other interpretations take their views with an interesting perspective 
demonstrating that project management and its processes were described by 

Shakespeare, Francis Bacon, Christopher Marlow and William Cowper. 4 

These interpretations describing different aspects of project management 

process are very different to the processes currently used in the twenty first 

century. 

, Project management as known today began with military origins a few 

decades ago responding to the increasing complexities of the business and 

manufacturing worlds; 

"The use of project management by the US Navy in the development of the Polaris 
program attracted considerable attention in the late 1950s. Afew years later, NASA 
attracted similar attention from practitioners and academicians for the academicians 
that it made in project managing the large, complex Apollo program. Many are 
convinced that these programs could not have been successful without the use of 
project management"5 

It was at this time that businesses and organisations began to see the benefit 

of organising work around projects and to understand the critical need to 

communicate and integrate work across multiple departments and 

3 Process Quality Associates Inc, History of Project Management and CCPM, 
httl2: //www. pqa. net/cg: 12m/WO5002001. html , website last accessed January 2003. 
4 Norman Sanders, Article "andfinally... ", Project Manager Today, Issue October 2000, pp. 52, 
an interesting article from a practitioner of PM into the history of Project Management, its 
processes and defining its scope into the manner it was perceived centuries before its current 
use and practices. 
5R Max Wideman, Criteriafor a project management body of knowledge, International journal of 
Project Management, Volume 13, Number 2, ELSEVIER Science publishing, Great Britain 
1995, pp. 71. Article can also be found at htti2: //www. elsevier. comAocatelissn/02637863 
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professions, all working within the same time plan and allocated resources. 

3.2.1 Basic Definitions 

In order to further research into the core processes and analysis of the project 

management body of knowledge, a vital clarification has to be made; the 

basic definitions and meanings of 'project management'. As simple as it 

might seem, project management definitions have been subject to a wide 

range of studies on their applications, therefore highlighting the distinctions 

among the different uses and views of PM fundamentals. 

The starting point in all such studies is the definition of the different 

characteristics of the work that organisations perform involving either 

operations or projects although the two may overlap. They both share many 

characteristics as they both are performed by people, constrained by limited 

resources and their processes are planned, executed, and controlled. 6 

Whilst 'operations' tend to be ongoing and repetitive, 'projects' are 

characteristically temporary and unique. In this case, 'temporary' does not 

mean short in duration but of a finite duration with a defined beginning and 

end .7A project can, thus, be defined in terms of its distinctive characteristics: 

"A project is a temporary endeavour undertaken to create a unique product or 
service. "8 

6 Project Management Institute, A Guide to the Project Management Body of Knowledge 
(PMBOK Guide), Chapter 1- Introduction, PMI Pennsylvania, USA, 2000 Edition, pp. 4 
7 Paul D. Gardiner, Project Management, Heriot Watt University, Edinburgh, 1999, pp. 1/3 
" Project Management Institute, A Guide to the Project Management Body of Knowledge 
(PMBOK Guide), Chapter 1- Introduction, PMI Pennsylvania, USA, 2000 Edition, pp. 4 
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'Unique' means that the product or service is different in some 

distinguishing way from all similar products or services. Projects are 

undertaken at all levels of the organisation and come in numerous shapes 

and sizes where the presence of repetitive elements or stages does not affect 

the fundamental uniqueness of the overall effort. 

A project can also be defined as: 

"A set of activities, linked over time, with a start and end point, carried out to 
produce a specific goal or goals. "-9 

Projects involve a combination of goals, people, skills and achievements. 

When thinking about projects in general it has to be acknowledged that 

projects can be about learning where, at the end of a project, the knowledge 

and wisdom which were sought at the beginning have been reached. This 

knowledge can be radical, incremental, operational and strategic. For it to 

benefit others, it must be shared among the project's participants through a 

process of communication. " Projects also involve uncertainty where all their 

aspects are liable to change. A project will end safely and successfully by 

planning ahead, anticipating problems and opportunities and by structuring 

future work into discrete pieces with clear and measurable objectives; 

possibly called milestones or thresholds which eventually can reduce 

negative or positive risks. Projects are usually considered to be a 

collaborative effort. Even on a small project there is a need to blend 

complementary and often contrasting skills. There is tremendous awareness 

9 Paul D. Gardiner, Project Management, Heriot Watt University, Edinburgh, 1999, pp. 1/2 
10 Mohamed E. M. Eid, A review of "Project Management" & "Sustainable Development" for 
Construction Projects, Edinburgh Architecture Research journal (EAR) Volume 27, 
University of Edinburgh, Architecture Department, September 2000, pp. 39 
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of the value of teamwork inside the process of any project; 

"Transparency and openness nurture trust, which is a prerequisite of good teamwork 
and of a good understanding with the client. "" 

Projects involve investments in which people and organisations 

(client/stakeholder) pledge time and money. All resources on a project are in 

competition with alternative uses for those resources. Therefore, the 

investment must be continuously assessed against other priorities not just at 

the beginning and end of the project but also during its life cycle. Each 

project may represent a significant investment in time and energy for the 

project's sponsors or clients. Therefore, there is a continuous need to assess 

the return on the investment. This translates into a need to measure the 

efficiency of each project's use of resources during its life cycle so that good 

investment decisions can be made. Projects involve satisfying the need to 

introduce something new which the world or the client wants. Whatever 

their needs, they have to be accomplished by the project to meet the 

expectations of the client. 

Finally, projects require focus and commitment; they concentrate means and 

energy in tightly focused, intense and deliberate effort, through the high use 

of resources to attain a defined target. Project methodologies stress the 

importance of assigning clear responsibility to tasks so that performance can 

be assessed and rewarded. Obviously, it is desirable to bring all projects to a 

successful conclusion where both the client and the project team are satisfied 

with the outcome. 

11 Paul D. Gardiner, Project Management, Heriot Watt University, Edinburgk 1999, pp. 1/10 
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The above descriptions of 'projects' are clearly summed up by the following; 

"Projects always require a mix of skills, organisation, people, processes and 
technology: no single one of these aspects should be allowed to proceed at a greater 
pace then the others. "12 

As a project moves on, management stages become more defined in their 

contribution to the achievement of the final objectives of the project. The 

% management' side deals mainly with the activities that contribute to the 

formation of the project and how these activities achieve the different stages 

of project work. These activities should be grouped into distinct processes 

according to the project work and thereafter included in the corresponding 

stages. 

"Management encompasses the activities of planning andforecasting, organising, 
commanding, coordination and controlling. "" 

With the above analysis of 'project' and 'management", the integration of 
both terms produces 'Project Management', where it is a tool that offers a 

way forward to improve outcomes and achieve successful conclusions. It is a 

way of structuring and organising change within projects that are, by their 

nature, all unique. Project Management is: 

"The managerial task of accomplishing a project on time, within budget and to 
agreed technical and quality standards in order to meet or exceed stakeholder needs 
and expectations. "14 

12 Robert Buttrick, Fundamentally Speaking (Part One), Project Manager Today, published by 
Larchdrift Projects Ltd., Volume XIII Issue 9, September 2001, pp. 22 
13 R Max Wideman, Criteriafor a project management body of knowledge, International journal of 
Project Management, Volume 13, Number 2, ELSEVIER Science publishing, Great Britain 
1995, pp. 73. Article can also be found at http: /Iwww. elsevier. com/locate/issn/02637863 
14 ibid, pp. 1/19 

101 



Many definitions are given to describe the project management process, 

embodying the same general concept, but one significant definition gives PM 

an extra dimension in its function that seems very obvious yet discreet in its 

significance, where PM is described as an art: 

"... the ART of planning, executing and controlling a project from start to 
completion with the appropriate quality standards, in a given time, at a given cost, 
within given human and technical resources. "1-9 

It is an art in that it relies on the project manager's knowledge and grasp of 

the facts but also on his/her skills, talents and creativity in sustaining the 

coordination of all the aspects involved to reach the final goal. 

"Astute project management requires at least as much art as science, as much 
human relations as management techniques"" 

Another definition of project management is provided by: A Guide to the 

Project Management Body Of Knowledge (PMBOKII Guide), it revolves 

around similar concepts in defining it as: 

"The application of knowledge, skills and techniques to project activities in order to 
meet or exceed stakeholder needs and expectations from a project. "117 

Meeting or exceeding stakeholder needs and expectations invariably 

involves balancing competing demands among scope, time, cost and quality. 

Also balancing between stakeholder with differing needs and expectations 

and finally between identified requirements (needs) and unidentified 

15 Richard H. Clough, Construction Project Management, Wiley-Interscience, New York, 1985. 
16 Ibid. pp. 5 
17 Project Management institute, A Guide to the Project Management Body of Knowledge 
(PMBOKO Guide), Chapter 1- Introduction, PMI Pennsylvania, USA, 2000 Edition, pp. 6 
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requirements (expectations). 

The application of PM in different industries relies mainly on the same core 

of knowledge whatever the field of application, but it n-dght differ in specific 

aspects only relevant to the industry in question. Project management is 

currently widely used in fields such as construction, IT, finance, insurance, 

consulting, education and general businesses. 

3.3 Project Management (PM) in Construction 

Project management in construction inherits its vital importance from the 

strengthening of general management definitions described earlier. 

Construction project management can be said to be: 

"The planning, control and co-ordination of a projectftom conception to completion 
(including commissioning) on behalf of a client. It is concerned with the 
identtflcation of the client's objectives in terms of utility, function, quality, time and 
cost, and the establishment of relationships between resources. The integration, 
monitoring and control of the contributors to the project and their output, and the 
evaluation and selection of alternatives in pursuit of the client's satisfaction with the 
project outcome arefundamental aspects of construction project management. "" 

Construction projects are complex undertakings where even a structure of 

modest proportions involves many skills, materials, and literally hundreds of 
different operations and overlapping activities. The construction team, which 

can include architects, engineers, tradesmen, contractors, subcontractors and 

merchants, changes from one job/activity to the next where the construction 

process is subject to the influence of highly variable and sometimes 

18 Anthony Walker, Project Management in Construction, Granada Publishing, London, 
1984, pp. 5 
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unpredictable factors. As a consequence of these circumstances, construction 

projects are typified by their complexity, diversity and by their non- 

standardised nature of production. 

In its report on UK post-war national development first published in 1944, 

the UK Institution of Civil Engineers recognised the need for a systematic 

approach to planning public works projects highlighting the importance of 

the role that project management could play in achieving best results in 

projects. In the report it stated that: 

"In order to carry out work efficiently, it is essential that a scheme of operations be 
first decided by those directly responsible for the execution ... With such planning, 
the work can be broken down into a series of operations and an orderly sequence or 
programme of execution evolved ... Without a Programme the execution can only be 
haphazard and disorderly ... The drawing-up of a Programme at the beginning of the 
work does not mean, of course, that it is drawn up once and for all and cannot be 
change. The exact reverse is the case... "19 

The need for project management in the construction process is evident, not 

only in the planning of the different stages of the project but also from the 

earliest stages of initiation of any project. As technology has blossomed, 

projects have increased in complexity and as the construction process is not a 

self-regulating mechanism, project management has proved to be the 

essential and vital tool for managing such complexities and delivering more 

successful projects on target, time and budget. 

"Projects are about change and, as the pace and complexity of change appears to be 

accelerating, so projects become more crucial. At the same time, resources appear to 
be scarcer. Therefore, those with project management skills are increasingly in 

19 Institution of Civil Engineers, 7he organisation of civil engineering work, post-war national 
development, Report V1, UK (19 September 1944) pp. 38,39 
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demand"20 

The involvement of Project management in projects in general and its 

evolution over the years has allowed especially construction projects to 

engage with the evident complexity which results from the numerous factors 

affecting the projects like the technological advances, the scale of the project 

as well as the growing standards of clients/stakeholders demands and 

expectations. 

The Chairman of the Construction Industry Council (CIC)21 describes 

comprehensive, informed and inclusive project management as the principal 

% means% to ensure the %ends'. In the same report on construction 

management skills, PM for construction is perceived as a process which runs 

throughout the construction life cycle and so touches all associated activities, 

recognising that the value added to a project by project management is 

unique; hence PM is an important component of the construction process. 22 

The purpose of project management described for the construction industry 

is to add significant and specific value to the process of delivering 

construction projects. PM adds significant opportunities for better and more 

efficient completion. Whether on small or large scale projects, they both share 

the same properties of 'projects" described earlier, but the contribution of PM 

to the successful completion does not vary relatively to their sizes. 

20 R Max Wideman, Criteriafor a project management body of knowledge, International journal of 
Project Management, Volume 13, Number 2, Great Britain 1995, pp. 72 
21 Construction Council Industry (CIC), Construction Project Management Skills, first published 
in 1996, UK. 
22 ibid. pp. 3 

105 



"The value added to the project by project management is unique: no other process or 
method can add similar value, either qualitatively or quantitatively. "123 

For construction and all other fields, projects are not only confined to major 

undertakings or large scale projects but they come in all sizes, varying in 

time plans, resources, goals and areas of applications. 

"'Mile it is true that major projects have provided the impetus for identifying and 
studying the principles of effective project management, these principles are 
nevertheless just as applicable to small projects as to larger projects. 1124 

The importance of the project management's contribution remains the same 

whatever the scale or area of application. This contribution is underpinned 

by a core of knowledge and guidelines which generally remain the same but 

only vary in their applications according to the field of incorporation. 

Due to the increasing demand on PM and since the skills required to manage 

projects successfully have multiple dimensions, models of the project 

management body of knowledge needed to be identified. Models which 

guide practitioners or academics working or researching on PM to identify 

the core basics of PM processes, stages and enable them to apply its basics to 

all fields and areas of application given that the management team is always 

responsible for determining what is appropriate for any specific project. The 

following is an analysis of these models defft-dng the body of knowledge. 

23 ibid. pp2 
24 R Max Wideman, Criteria for a project management body of knowledge, International journal of 
Project Management, Volume 13, Number 2, ELSEVIER Science publishing, Great Britain 
1995, pp. 72 
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3.4 A Review of the PM Bodies of Knowledge 

During the late 1980s and early 1990s, a significant increase of interest in 

knowledge management originated from a convergence of at least four 

interrelated trends: the first as described by Argyris & Sch6nI5 is the 

development of organisational learning, the second is an emphasis on re- 

engineering and re-invention of business processes as expressed by 

Davenportl6and Hammer & Champy27. The third trend is the total amount of 

advances in information technology such as computational speed and web 

applications as explained by Snider and Nissen28and the fourth trend being 

the associated development of information systems management theory and 

practise. These four trends have resulted, together, in an awareness of and 

attention to knowledge, particularly in the private sector, as an 

organisational asset or resource that may be leveraged for competitive 

advantage as illustrated in the work of Grant29 & Spender'O. 

"No concept so profoundly has affected the discipline of management in recent years 
as the idea of knowledge as the most critical ingredient in recipes for organisational 
success"31 

Such knowledge based research has extended into the field of project 

management as portrayed in the work of Busby32, the research of Cooper, 

25 C. Argyris & D. Sch6n, Organizational Learning: A theory of action perspective, Addison- 
Wesley Publication, Reading Massachusetts, 1978 
26 T. H. Davenport, Process Innovation: Reengineering work through information technology, 
Harvard Publications, Boston, U. S. A, 1993 
27 M. Hammer &J Champy, Reengineering the corporation: A manifesto for business 
revolution, Harper Business School Press, New York, 1993 
28 Keith f. Sneider & Mark E. Nissen, Beyond the Body of Knowledge: Knowledge-Flow approach to 
Project Management Theory and Practice, Project Management Journal, PMI Publications, 
Volume 34, Number 2, Pennsylvania, 2003 
29 R. M. Grant, Toward a knowledge based theory of the firm, Strategic Management Journal, 
Volume 17,1996 
30 J. C. Spender, Making Knowledge the basis of a dynamic theory of the firm, Strategic 
Management journal, Volume 17,1996 
31 P. F. Drucker, Managing in a time of great change, Truman Talley Ltd., New York, 1995 
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Lyneis & BryanP, and also the examination of Kamara, Anymba & Carillo34. 

The bodies of knowledge, in the case of project management, represent 

generally accepted sets of skills and tools that all certified professionals 

should possess. -15 However, the studies mentioned above, deal with 

knowledge as something that is capable of being transferred, shared, or 

transformed in the context of any specific business sector. -16 

This fluid view of knowledge is at odds with the more static view implied by 

the bodies of knowledge of professional fields. T'his is tempered by 

recognition that none of the several project management bodies of 

knowledge describe themselves as complete and exhaustive repositories of 

all project management knowledge. 37 

"At least ten national or international organisations appear to be writing their own 
separate PMBOK documents. Five more organisations appear to be waiting for 
current efforts to mature before deciding whether to write their own documents or 
use someone else's. "31 

The following descriptions highlight the main publications of bodies of 
knowledge which describe the current state of project management bodies of 

32 J. S. Busby, An assessment of post-project reviews, Project Management Journal, PMI 
Publications, Volume 30, Number 3,1999, pp. 23-29 
33 G. Cooper, J. Lyneis & B. Bryant, A clever approach to selecting a knowledge management 
strategy, International journal of Project Management, Volume 20,2002, pp. 213-219 
34 J. Kamara, C. Anumba & P. Carillo, Learning to learn, from past to fiture, International 
Journal of Project Management, Volume 20,2002, pp. 205-211 
35 Keith f. Sneider & Mark E. Nissen, Beyond the Body of Knowledge. Knowledge-Flow approach to 
Project Management Theory and Practice, Project Management Journal, PMI Publications, 
Volume 34, Number 2, Pennsylvania, 2003, pp. 5 
36 P. Berger, T. Luckman, The social construction of reality, Doubleday, Anchor Publications, 
New Jersey, US. A, 1967 
37 1. Wirth & D. Tryloff, Preliminary comparison of six efforts to document the project management 
body of knowledge, International journal of Project Management, Volume 13,1995, pp. 109-118 
31 ibid. pp. 109 
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knowledge in terms of their components and the level of details incorporated 

in their documentation. 

First, the North American Project Management Institute (PMI)39 last 

published in 2000 entitled 'A Guide to the Project Management Body of 

Knowledge'l to reflect the PMI's new emphasis on generally accepted project 

management practices. This was followed by an application area extension to 

construction practices in 2003 entitled 'Construction Extension to the project 

management body of knowledge'. 

The Australian Institute of Project Management (AIPM) 40 has produced a 

Reference Curriculum for Project Management Course which is essentially a 

draft Australian PMBOK. In addition to developing a project management 

knowledge classification system and a certification examination study guide, 

the AIPM is now working on generic project management competencies 

standards to improve its professional certification program and to support 

the Australian Government's interest in national competency standards for 

the professions. 41 

The Association of Project Managers (APM), the LJK member of 

INTERNET42published its own Body of Knowledge43, which tried to define 

39 Project Management Institute (PMI) official website www. 12mi. org 
40 Australian Institute for Project Management (AIPM) official website www. ail2m, com. au 
41 A. Stretton, Australian competency standards, International journal of Project Management, 
Volume 13, Issue 2,1995 
42 INTERNET was the original name for the International Project Management Association 

until 1994 before it was changed to IPMA. 
43 Body of Knowledge Association of Project Managers, UK. First edition was published in 
1992, latest edition was published in 2000. Association for Project Management (APM) 

official website www. apm. org. uk 
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key competencies of project managers. It is also leading an effort to introduce 

a European wide professional certification program based upon these 

competencies. 

The Projektmanagement Austria Institut (PMA)44 maintains a topical 

breakdown of selected reference books, periodicals and papers to assist 

project managers in their preparation for professional certification. It defines 

this bibliography as their Project Management-Body of Knowledge. 45 

The Norwegian Association of Project Management (NAPM -NFP)46 

published the 'Fundamentals of Project Management' as the framework for 

the project management science on which harmonised education, training 

and certification programmes can be bUilt. 47 

The International Standards of Project Management (ISO) is drafting ISO/CD 

9004-6 entitled 'Quality Management and quality system elements Part 6: 

Guidelines to quality in project management', to provide a structure for the 

application of quality concepts in project management. 48 

Finally, the Federation of national project management associations (IPMA)19 

to which all European as well as many others societies belong (apart from 

44 The Projektmanagement Austria Institut (PMA) official website www. 12-m-a. at 
45 1. Wirth & D. Tryloff, Preliminary comparison of six efforts to document the project management 
body of knowledge, International journal of Project Management, Volume 13,1995, pp. 110 
46 The Norwegian Association of Project Management (NAPM -NFP) official website 
www. 12ros 

' 
iektiedelse. com Norsk Forening for Prosjektledelse 

47 P. W. Hetland, Education and training of project managers: developments in Norway, Conference 
proceedings for the 11th World Congress Project Management conference in Florence, Italy, 
June 1992, pp. 665-670 
48 International Organisation for Standardisation, Switzerland, www, iso. or 
49 International Project Management Association (IPMA) www. il2ma. ch 
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PMI), produced a coordinated set of definitions which was published in 

English, French and German in 1998.51 

It is now evident that several bodies of knowledge for project management 

exist, serving different purposes but in order to focus on one of these BOKs, 

it is necessary to have a closer look at the issues some discuss. 

3.4.1 The APIVI, IPIVIA and PIVII Bodies of Knowledge 

In 1986, discussions in the UK led to the then Professional Standards Group 

(PSG) of the Association of Project Managers (APM) (now is the Association 

for Project Management) developing an outline of what was to become the 

APM's BOK. At this time, there was considerable debate both nationally and 

internationally about whether 'certification' of project managers should be 

based on examination of knowledge or assessment of competence. The APM 

BOK was developed specifically for candidates to assess their level of PM 

knowledge for the certificated project manager (CPM) qualification then 

being introduced by APM. 

The structure of the current APM BOK is organised into four 'key 

competencies': project management, organisation and people, processes and 

procedures, and general management (illustrated in Figure 3.1). Each of these 

competencies, in turn, is composed of 6 to 13 competency topics, there being 

40 in all included. Under each of the competency topics, a definition can be 

'50 G. Caupin, H. Knopfel, P. W. G. Morris, E. Motzel, & 0. Pannenbacker, ICB IPMA 
competence baseline, Zuridi, International Project Management Association, 1998 
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found, examples of knowledge and experience levels as well as a list of 

references. 51 

m Systems Management 

n Program Management 

N Project Management 

0 Project Life Cycle 

0 Project Environment 

0 Project Strategy 

0 Project Appraisal 

N Project Success/ 
Failure Criteria 

0 Integration 

m Systems and Procedures 

w Closeout 

m Post-project Appraisal 

Organization 
and People 

" Organization Design 

" Control and 
Coordination 

" Communication 

" Leadership 

" Delegation 

" Team Building 

" Conflict Management 

" Negotiation 

" Management 
Development 

Techniques and Procedures 

a Work Definition 

m Planning 

n Scheduling 

a Estimating 

0 Cost Control 

N Performance 
Measurement 

0 Risk Management 

m Value Management 

w Change Control 

n Mobilization 

General Management I 

m Operational/Technical 

m Management 

0 Marketing and Sales 

0 Finance 

0 Information Technology 

0 Law Procurement 

a Quality 

a Safety 

I Industrial Relations 

Figure (3.1) the APM BOK Structure, Third Edition 1996 

Work was initiated in mid 1997 by the University Of Manchester Institute Of 

Science and Technology (UMIST)'s CRMP (Center for Research in the 

Management of Projects) to conduct research aimed at providing empirical 

data upon which APM could decide how it wished to updates its BOK. 

Figure (3.2), shows the updated structure of the CRMP/APM BOK, the 

remainder of the BOK contains definitions of the topics together with 

appropriate references. Also the final edition of the APM BOK is contains 

references which are more UK oriented and less wide ranging. 52 

51 Peter W. G. Morris, Updating the Project Manageinent Bodies of Knowledge, Project 
Management journal Volume 32, Number 3, PA-USA, September 2001 pp. 23 
52 ibid. pp26 
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This model shows the topics grouped into seven sections. The first section 
deals with a number of general and introductory items. The remaining six 

sections deal with topics to do with managing the project's strategic 
framework, the control issues, the definition of project's technical 

characteristics, the commercial features and the organisation structure. 

1.0 General 
1.1 Project Management 1.3 Portfolio Management 
1.2 Program Management 1.4 Project Context 

2.0 Strategic 
2.1 Project Success Criteria 2.4 Risk Management 
2.2 Strategy/Project Management Plan 2.5 Quality Management 
2.3 Value Management 2.6 Safety, Health, and Environment 

2.7 Ethics 

3.0 Control 4.0 Technical 5.0 Commercial 6.0 Organizational 7.0 People 
3.1 Work Content and 4.1 Design, Production, 5.1 Business Case 6.1 Lffe-Cycle Design 7.1 Communication 

Scope Management and Hand-over 5.2 Marketing and Management 7.2 Teamwork 
3.2 Time Scheduling/ Management and Sales 6.1.1 Opportunity 7.3 Leadership 

Phasing 4.2 Requirements 5.3 Financial 6.1.2 Design and 7.4 DeclsionMaking 
3.3 Resource Management Management Management Development 7.5 Negotiating 
3.4 Budgeting and 4.3 Technology 5.4 Procurement 6.1.3 Production and Influencing 

Cost Management Management 5.5 Bidding 6.1.4 Hand-over 7.6 Conflict 
3.5 Change Control 4.4 Estimating 5.6 Contract 6.1.5 (Post) Project Management 
3.6 Performance 4.5 Value Englneering Management Evaluation 7.7 Project 

Management 4.6 Modeling and 5.7 Legal Awareness Review Management 
3.7 Information Testing (O&WILS) Competency 

Management 4.7 Configuration 6.2 Organization Development 
Management Structure 7.8 Personnel 

6.3 Organizational Management 
Roles 

Opportunity Identification Design and Development Production Hand-over Post-project Evaluation 

Concept/Marketint, Design, Modelft and Make, Build Test, 0 ration and Maintenance/ 
Feasibility/Bid Procurement and Test Commission. Integrated Logistics; Project 

/ 

and Start-up Reviews/Learning from 
Experience 

Figure (3.2) the CRMP/APM Structure model of BOK 

For the European BOKs, it was following the launch in the UK, that several 

European countries became interested in providing their own versions of 
APM's CPM qualification. They translated the APM and CPM, making some 

changes as they did, though retaining the basic structure of the APM model. 
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In the case of the French society (AFITEP)-'3, they translated an abbreviated 

version of the BOK-54 

By the mid 1990s, IPMA felt that it should attempt a coordination of the 

various national BOKs, so that those national associations what had not yet 

created their own version might have something to use. -5 

The IPMA BOK structure shown in figure (3.3) adopts the term 'The 

Sunflower', to describe its structure. This was specifically in recognition of 

the major issue that bedevils all attempts to produce a BOK: the structuring 

of the elements. The great advantage of the Sunflower is that the regular and 

symmetrical arrangements of the BOK elements minimize the difficulty of 

finding a structure that is acceptable to wide range of different national 

societies. -56 

For the Project Management Institute (PMI), it established its first project 

management BOK in 1976 on the premise that there were many management 

practices that were common to all projects and that codification of this BOK 

would be helpful not just to practicing project management staff, but also to 

teachers and certifiers of project management professionalism. 

The revised edition of the PMI's standards resulted in a document entitled 'A 

Guide to the Project Management Body of Knowledge' (PMBOK@ Guide). 

53 Association Francophone de Management de Project (AFrrEP) www. afitel2. fr 
54 Peter W. G. Morris, Updating the Project Management Bodies of Knowledge, Project 
Management Journal Volume 32, Number 3, PA-USA, September 2001 pp. 23 
55 G. Caupin, H. Knopfel, P. W. G. Morris, E. Motzel, & 0. Pannenbacker, ICB IPMA 
competence baseline, Zurich, International Project Management Association, 1998 
56 Peter W. G. Morris, Updating the Project Management Bodies of Knowledge, Project 
Management journal Volume 32, Number 3, PA-USA, September 2001 pp. 25 
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Adding the word 'guide' was to emphasise that even though the document 

defines the BOK as all those topics, subject areas, and intellectual processes 

that are involved in the application of sound management principles to 

projects, it will never be able to contain the entire project management BOK 

out there in the universe of PM. 57 

(7) Standards and Regulations 

Figure (3.3) 'The Sunflower' Structure of IPMA Competence Baseline (Version 1) 

57 ibid. pp13 
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The structure of PMI's PMBOKO Guide document consists of 'generally 

accepted project management practices' represented by 37 component 

processes shown in Figure (3.4). It also includes a description of pertinent 

general management skills, and an introduction to the concept of a project 

management process model. -, 8 

Project Integration 
Management 
m Project Plan Development 
s Project Plan Execution 
a Integrated Change Control 

Project Cost 
Management 
a Resource Planning 
a Cost Estimating 
n Cost Budgeting 
w Cost Control 

Project Communications 
Management 
a Communications Planning 
a Information Distribution 
m Performance Reporting 
m Administrative Closure 

Project 
Management 

Project Scope 
Management 

a Initiation 

a Scope Planning 

w Scope Definition 

a Scope Verification 

w Scope Change Control 

Project Time 
Management 
a Activity Definition 
m Activity Sequencing 
w Activity Duration Estimating 
a Schedule Development 
s Schedule Control 

Project Quality 
Management 
a Quality Planning 
a Quality Assurance 
a Quality Control 

Project Risk 
Management 
a Risk Management Planning 
m Risk Identification 
a Qualitative Risk Analysis 
m Quantitative Risk Analysis 
w Risk Response Planning 
a Risk Monitoring and Control 

Project Human Resource 
Management 
a Organizational Planning 
m Staff Acquisition 
a Team Development 

Project Procurement 
Management 
a Procurement Planning 
w Solicitation Planning 
a Solicitation 
m Source Selection 
a Contract Administration 
m Contract Closeout 

Figure (3.4) PMI PMBOK Structure (PMBOKO Guide 2000) 

The US Project Management Institute (PMI) established in 196911, began the 

development of its project management body of knowledge with the 

objective of defining the scope and structure of project management as a 

prerequisite for the development of a distinct project management 

58 ibid. 

59 Introduction to the Project Management Institute, Project Management Institute (PMI) official 
website 

ýF 
PA, USA. Website last visited March 2003. 
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profession. 60 As acknowledged by Peter MorriS61, PMI was the first in the 

field of project management to create its own pioneering programs to test 

whether individuals practicing PM met their standards of project 

management professionalism, later followed by the UK based Association for 

Project Management (APM) and other project management organisations. 62 

From this brief review, the research acknowledges the several 

documentations of BOKs, each one presenting a new structure although 

mostly all of them revolve around the same parameters of project 

management. It is also now evident that each BOK is serving a specific 

purpose even when it is only a translation of an original BOK. 

3.4.2 Focusing on the PMI's PMBOK 

From the brief descriptive comparison of the previous BOKs, this thesis will 

narrow down the focus of the research to the first BOK for project 

management, published by PMI: the PMBOKO Guide 2000. 

The main reasons behind choosing PMBOK for this research study are: 

e In comparison to the previously mentioned BOKs of project management, 
the PMBOKO guide excels in its breakdown of application areas of 

60 Warren E Allen, Establishing some basic project management body of knowledge concepts, 
International journal of Project Management Vol. 13, No. 2, ELSEVIER Science Ltd., Great 
Britain, 1995, pp. 77-82 
61 Peter W. G. Morris, Updating the Project Management Bodies of Knowledge, Project 
Management journal Volume 32, Number 3, PA-USA, September 2001 pp. 21 
62 Project Management Organisations; include: - Australian Institute of Project Management 
(httl2: //www. aiom. com. au. The Engineering Project Management Forum 
(httl2: /1www. iee. org. uk/EPME), the International Cost Engineering Council 
(httl2: //www. icoste. ore) and the International Project Management Association 
(httl2: //www. ivma. ch) 
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project management and processes. The level of details provided in the 

PMBOK is not matched by any other BOK, specifically in the illustration 

of interactions between processes through the corresponding lists of 
inputs, tools & techniques and outputs. 

" PMBOK allows a simple application to the circumstances of the 

construction industry and therefore an easy path to the successful 

completion of construction projects following the core knowledge of 

project management described in PMBOK. 

" The new Construction Extension to PMBOK, is another demonstration of 

the important partnership between PM and construction practices, hence 

the new document details the additional knowledge areas which are 

more specific to construction. 

" The practices and the project management of construction projects were 

one of the resources on which the original PMBOK was based. The 

involvement of construction from the early beginnings of PMBOK as an 

important body of PM knowledge makes the final document even more 

relevant to this research and touches on many sides of the industry. 

Unlike any of the international PM bodies of knowledge, no other PM 

initiatives had ventured in creating a PM document specific to 

construction as PMI pioneered in creating the Construction Extension to 

PMBOK. 

Due to the international exposure of PMBOK, it covers the practices of 

project management in many countries over the world including the UK, 

which makes its body of knowledge more applicable to more countries 

and industries than any other PM body of knowledge. 
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3.4.3 A Brief Look into the Evolution of the PMBOKO Guide 

The journey to producing the current Project Management Body of 

Knowledge (PMBOK) started in the late 1960s to early 1970s where project 

management societies began to provide professional forums for 

communication on the discipline through journals, conferences and 

seminars. This continued until the mid 1980s when PMI as the first in this 

fieldI3 concluded that a body of reference was required to assess 

professionalism in this developing field. This professional testing curriculum 

was preceded by the establishment of the first project management body of 

knowledge (BOK) by PMI in 197664 and followed by the foundation of the 

original document PMBOK in 1987. 

Over 25 years, it has gone through several revisions and rewriting stages to 

its latest version of the 'Guide to the Project Management Body of 

Knowledge'65 (A Guide to PMBOK) published by PMI in 2000. In September 

2003, in a very clear acknowledgement of the importance of PM in general 

and PMBOK in particular to the construction industry, PMI published 

'Construction Extension to PMBOK Guide (2000 Edition)'66. This 

construction extension represents another attempt from PMI to provide a full 

service wl-dch covers present day PM practices found in the world wide 

construction industry. 

63 D. L. Cook, "Certification of project managers-Fantasy or reality? ", Project Management 
Quarterly, Volume 8, No. 2, PMI publishing, PA, USA, 1977, pp. 32-34 
64 Peter W. G. Morris, Updating the Project Management Bodies of Knowledge, Project 
Management journal Volume 32, Number 3, PA-USA, September 2001 pp. 21 
65 Project Management Institute (PMI), A Guide to the Project Management Body of Knowledge 
(PMBOK Guide), PMI Pennsylvania, USA, 2000 Edition 
66 Project Management Institute (PMI), Construction Extension to A Guide to the Project 
Management Body of Knowledge (PMBOKID Guide - 2000 Edition), PMI Pennsylvania, USA, 
September 2003 
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PMI's PMBOKO Guide -hereafter referred to as PMBOK- is mainly focused 

on the generic processes required to accomplish projects 'on time, in budget, 

to scope' . 67 For the Construction Extension to PMBOK, it aims to improve the 

efficiency and effectiveness of the management of construction projects and 

to include material specifically applicable to construction which is not 

covered in the PMBOK 2000 Edition. 

The PMBOK document represents itself as an authority in areas such as 

defining generally accepted practices of PM, the basis of certification testing 

for PM professionals and finally, also defining the basis for the accreditation 

of degree granting education programs in PM. I 

Although the practices and project management of construction projects 

were one of the foundations of the original 1987 document PMBOK, and 

much of the PMBOK Guide 2000 Edition is directly applicable to construction 

projects, PMI felt the need for creating a more specific authority document to 

construction: 

"Since the original 1987 document of PMBOK, a growing awareness of the values of 
project management to all kinds of projects and industries has led to a broadening of 
concepts and an inclusiveness that, because of its more universal nature, does not, in 
some respects; fully cover present day project management practices found in the 
world wide construction industry. "61 

67 Peter W. G. Morris, Updating the Project Management Bodies of Knowledge, Project 
Management Journal Volume 32, Number 3, PA-USA, September 2001 pp. 22 
611 Warren E Allen, Establishing some basic project management body of knowledge concepts, 
International journal of Project Management Vol. 13, No. 2, ELSEVIER Science Ltd., Great 
Britain, 1995, pp. 77-82 
69 Project Management Institute (PMI), Construction Extension to A Guide to the Project 
Management Body of Knowledge (PMBOKs Guide - 2000 Edition), PMI Pennsylvania, USA, 
September 2003, pp. 4 
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Although PMI describes the changes and differences between the 

construction extension to PMBOK and PMBOK 2000 Edition itself as 'not 

substantial', PMl illustrates that they are different enough from other 

industries and applications to warrant an extension. Later in this chapter, the 

research examines both documents and highlights the differences between 

them as well as the common grounds among them. 

This new construction extension as well as the anticipated new Edition of 
PMBOK due to be published in 2004 are simply demonstrations of the 

importance of PMI as an authority reference in the field of PM: 

"PMBOK has skfted from the creation of an information structure reference to a 
professionalism authority reference"70 

But obviously, it is unthinkable to believe that the whole body of knowledge 

of project management- or any other field for that matter- could be entirely 

described and included in one document. Therefore PMI has added the word 

% guide' to the title of its PMBOK. This does not undermine at any level the 

significant importance and role that the Project Management Institute's 

PMBOK plays in establishing the core generic processes for PM. Not only 

does it provide an outline description of the scope of project management 

knowledge, but it also establishes a glossary of frequently used project 

management terms, and it suggests a logical information classification 

structure that may be used by PM practitioners in the preparation, storage 

and retrieval of project management information . 71 

70 Warren E Allen, Establishing some basic project management body of knowledge concepts, 
International journal of Project Management Vol. 13, No. 2, ELSEVIER Science Ltd., Great 
Britain, 1995 
71 ibid. 
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The following section of this chapter demonstrates the way PMBOK lays out 

the project management framework and more importantly the project 

management knowledge areas. These criteria are examined to demonstrate 

that there can be a sustainable agenda for project management which is not 

reflected in the PMBOK. Projects are required to have sustainable goals and 

processes. Despite of the great contribution of PMBOK to general project 

management, this thesis is examining the opportunities to provide more and 

contribute positively to sustainable project management practices. Although 

PMBOK Guide (2000 Edition) and the new Construction Extension do not 

mirror a serious commitment to any sustainable agenda, there is a vast 

potential for a sustainable set of processes; a dimension of sustainability 

needs to be added to the art of project management. 

3.5 PMBOK & the Project Management Knowledge Areas 

It is important at this stage to point out that the following examination is 

mainly focused on the contents of the PMBOK (2000 Edition), but because of 
the recent publication of the Construction Extension to the PMBOK (released 

in September 2003), the research will also highlight the additional 
information illustrated in the construction extension and therefore adds to 

the PMBOK original contents. 

In the case of the PMBOK, it is in twelve chapters, and has two major 

sections; the first is the PM Framework and the second is the PM Knowledge 

areas. 72 

72 Project Management Institute (PMI), A Guide to the Project Management Body of Knowledge 
WMBOK110 Guide), Newtown Square, Pennsylvania USA, 2000 Edition, pp. 7 
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In the case of the construction extension to PMBOK, it also works within the 

previous two major sections but provides four additional knowledge areas to 

the nine original areas in PMBOK, which brings the total of knowledge areas 

to thirteen (numbered from four to sixteen in both documents and in this 

research as well to avoid confusion). 

3.5.1 The Project Management Framework 

This section provides a basic structure for understanding project 

management. Starting with an introduction to the definition of key terms and 

providing an overview of the PMBOK, project management context is then 

introduced describing the environment in which projects operate where the 

team must understand the broader context of the necessity of managing the 

day to day issues. It is followed by the project management processes, 
describing a generic view of the manner in which project management 

processes commonly interact. Understanding these interactions is essential to 

understanding the second section of the PMBOK where the project 

management knowledge areas are introduced. 

Figure (3.5) provides an illustration of the breakdown of this section into 

three distinctive parts. 

Figure 3.5: - Illustration of Section (1) of the PMBOK 
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3.5.2 The Project Management Knowledge Areas 

The Project Management Knowledge Areas (Section II) describes the core 
knowledge of project management and practice in terms of their component 

processes which have been organised into nine knowledge areas in the 

PMBOK as illustrated earlier in figure (3.4) and additional four knowledge 

areas from the Construction Extension to PMBOK illustrated in figure (3.6). 

The nine areas of knowledge in PMBOK are: - 

9 Project Integration Management; describes the processes required to 

ensure that the various elements of the project are properly coordinated. 

e Project Scope Management, to achieve the successful completion of the 

project, it describes the processes needed to ensure the inclusion of all the 

required work into the project activities. 

" Project Time Management; includes the processes required to ensure the 

project completion on time. 

" Project Cost Management, describes the processes needed to ensure the 

project completion within the approved budget limits. 

" Project Quality Management; describes the processes required to ensure 

that the project will satisfy the needs for which it was undertaken. 

* Project Human Resource Management; includes the processes needed to 

make the most effective use of the people involved with the project. 

o Project Communication Management; describes the processes needed to 

manage all aspects of project information including generation, collection, 
dissemination, storage and disposition. 

Project Risk Management; includes the processes working on 

identifying, analysing and responding to project risk. 

Project Procurement Management; describes the processes needed to 
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acquire goods and services from outside the performing organisation. 

The four additional knowledge areas from the construction Extension are: - 

* Project Safety Management, describes the processes required to assure 

that the construction project is executed with appropriate care to prevent 

accidents that cause or have the potential to cause injury or property 
damage. 

e Project Environmental Management, describes the processes required to 

ensure that the impact of the project execution to the surrounding 

environment will remain within the limits stated on legal permits. 

9 Project Financial Management; describes the processes to acquire and 

manage the financial resources and is more concerned with revenue 

source and net cash flows for construction projects than is cost 

management. 

Project Claim Management; describes the processes required to eliminate 

or prevent construction claims from arising and handling if they do occur. 

Appendix 2 Section II presents the details of each knowledge area and the 

corresponding PM processes (lists of Inputs - Tools & Techniques - Outputs) 

as provided in the PMBOK illustrating the general PM knowledge areas as 

illustrated in figure (3.4) as well as the PM Knowledge areas specific to the 

construction industry as shown in figure (3.6). 

The core knowledge presented in the PMBOK, has significant sustainable 

dimension in constraints and tools and techniques although very briefly 

mentioned in the project management context section, it is still not enough to 

embark the project management odyssey on a sustainable future 
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performance. 

CONSTRUCTION UNIQUE 
ýný 

PROTECT MANAGEMENT 

Planning I : Financial Planning 
Plan ExLcution Environmental Planning Financial Control 
iistration & Reporting 

I LI 

-- Environmental Assurance Administration and Records 

Identification 
Quantification 
Prevention 
Resolution 

Figure 3.6: - Overview of Construction Unique Project Management Knowledge Areas and 
Processes - extracted from the Construction Extension to PMBOK Guide (2000 Edition)" 

The same criticism is valid to the additional knowledge areas from the 

Construction Extension (figure 3.6); although the environmental side of PM 

seemed to be identified as individual knowledge area, it is still used to only 

describe the impact of the project execution on the surrounding environment 

due to legal commitments. The full potential of sustainable PM processes has 

not yet been fulfilled. 

73 Project Management Institute (PMI), Construction Extension to A Guide to the Project 
Management Body of Knowledge WMBOKý11 Guide- 2000 Edition), Newtown Square, 
Pennsylvania USA, 2000, pp. 7 (Figure 1-2) 
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3.6 The Project Management Context 

As a part of the project management framework, the project management 

context describes how both projects and project management operate in a 
broader environment than that of the project itself, 

"The Project management team must understand this broader context-managing the 
day to day activities if the project is necessaryfor success but not sufficient"74 

The Project Management Context includes five aspects which describe key 

aspects of project management through project phases, project life cycle and 

their characteristics. These five aspects are: - 

Project Phases and the Project Life Cycle: They are usually marked by 

completion of one or more deliverables, where the conclusion of a phase 

is finalised by a review of both key deliverables and project performance 

to date. This review allows the beginning of the next phase in plan, as 

well as detects and corrects errors if any, in a cost effective manner. On 

the other hand, project life cycle serves to define the beginning and the 

end of a project where its definition determines the different phases of the 

project allowing the identification of the different activities to be included 

in the work plan. For construction projects, figure (3.7) shows an example 

illustration of a construction project life cycle. 

74 ibid. pp. 11 
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Figure 3.7: - An Illustration of a typical Construction Project Life Cycle" 

* Project Stakeholders: The project management team identifies the 

requirements of the stakeholders and ensures successful completion of 

the project which meets or exceeds these requirements. In general terms, 

key stakeholders on projects could be used to describe project managers, 

customers, performing organisations, project team members and 

sponsors. 76 

9 Organisational Influences: PMBOK describes that the project 

management context is always influenced by the organisation's maturity 

with respect to its PM systems, culture, style, organisational structure and 
its responsibility for and commitinent to the results of the project. 

75 Peter W. G. Morris, Managing Project Interfaces: Key Points for Project Success, Project 
Management Handbook, 2-d ed., Englewood Cliffs, NJ: Prentice-Hall, 1988. 
76 Project Management Institute (PMI), A Guide to the Project Management Body of Knowledge 
(I'MBOK111 Guide), Newtown Square, Pennsylvania USA, 2000 Edition, pp. 16 
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Key General Management Skills: The PM context also relies on 'Key 

General Management Skills' which represents a wide and broad subject 

including finance and accounting, sales and marketing, research and 

development (R&D), manufacturing and distribution, different types of 

planning (i. e. strategic, operational), organisational structure and 

behaviour including personnel, work relationships and finally managing 

the team as well as oneself-17 

Social-Economic-Environmental Influences: It is the fifth and last aspect 

of PM context which is the only direct reference to sustainability that 

exists in the entire PMBOK Although the construction extension also 

mentions the same fifth aspect, the triple bottom line constraints (Social, 

Economic and Environmental) are referred to very briefly without 

making explicit reference to the common ground and essential points of 

connection between sustainable development and the project 

management context which the research envisage as critical to a 

sustainable agenda. This fifth aspect of PM Context is a direct and simple 

definition of SD guidelines for the triple bottom line. " 

This brief mention of social, economic and environmental influences on the 

project management context does not describe the real potential for 

improving PM performance and commitment to sustainable future 

performance and processes. Although in the construction extension to 

PMBOK, the additional knowledge areas include environmental and 

77 ibid. pp. 21 
78 Mohamed Eid, Sustainable Management Systems, Embedding Sustainable Development into 
Project Management Processes, Sustainable Development Forum, Alexandria-Egypt, 
Conference proceedings, January 2003 
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financial management, the context in which they are displayed does not 

embrace any complete sustainable approach. 

"Virtually all projects are planned and implemented in a social, economic and 
environmental (sustainability) context... Organisations are increasingly accountable 
for impacts resulting from a project, as well as for the effects of a project on people, 
the economy, and the environment long after it has been completed... "19 

The above quote is the only reference to sustainability that exists in the 

PMBOK, but a greater potential exists for integrating sustainable 

development into the core of PM, not only into the Project Management 

Processes but also into the heart essential knowledge of PM; the Project 

Management Knowledge Areas. 

3.7 The Project Management Processes 

"Project Management is an integrative endeavour-an action, orfailure to take action, 
in one area will usually affect other areas "10 

Successful project management is achieved by managing the interactions 

between the different areas of the project. To help understand the integrative 

nature of project management and highlight the importance of these 

interactions, PMBOK describes project management in terms of its 

component processes and their interactions. 

PM is introduced as a number of interlinked processes which indude the 

following five major sections described by the PMBOK as project processes, 

79 Project Management Institute (PMI), A Guide to the Project Management Body of Knowledge 
(PMBOK0 Guide), Newtown Square, Pennsylvania USA, 2000 Edition, pp. 27 
10 ibid. pp. 29 
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processes groups, processes interactions, customizing process interactions 

and mapping of project management processes. 81 

In general, a process is 'a series of actions or steps towards achieving a 

particular end'82 and projects are composed of processes commonly 

performed by people to either describe, organise and complete the work of 

the project or specify and create the project's product. 13 

The PMBOK organises the overall project processes into five groups of 

processes: -14 

" Initiating Processes 

" Planning Processes 

" Executing Processes 

" Controlling Processes 

" Closing Processes 

The process groups are normally linked by the results they produce where 

the results or outcome of one often becomes an input to another. The 

following figure (3.8) illustrates the links among the process groups in a 

phase of the project as presented in PMBOK. 

81 ibid. 
82 The Oxford Dictionary, Tenth Edition. 
83 Project Management Institute (PMI), A Guide to the Project Management Body of Knowledge 
(PMBOK6 Guide), PMI publications, Pennsylvania USA, 2000 Edition, pp. 30 
84 ibid. 
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Initiating Planning 
Processes Processes 

Controlling Executing 
Processes Processes 

(arrows represent flow Closing 
of information) Processes 

Figure 3.8: - An Illustration of a typical Project Life Cycle (PMBOK, pp. 31) 

The process groups may be repeated over the time span of the project in 

different phases and therefore may also overlap on each other in one given 

phase. This overlapping is shown in figure (3.9) as an example yet may be in 

different intensity depending on the nature and the objective of the phase in 

question. 

Executing 
Processes 

Level Planning 

of 
Processes 

Activity jnitiating Closing 
Processes Processes 

Controlling Processes 

L 
Phase Time Do Phase 
Start Finish 

Figure 3.9: - An Illustration of the overlapping of Process Groups in a Phase (PMBOK, pp. 31) 

Since the process groups are normally linked by their results, their 

interactions also may cross phases since the output of one group represent 

the input to another. This interaction is illustrated in figure (3.10) to give an 

example of the interaction between phases. It is a continuous cycle among all 
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the phases defining the whole project work. 

Figure 3.10: - An Illustration of the interaction between Phases (PMBOK, pp. 31) 

The manner in which these interactions are linked on the time span of the 

project is through their inputs and outputs, thus each process is described in 

terms of: - 

" Inputs: documents or documentable items that will be acted upon. 

" Tools and Techniques: mechanisms applied to the inputs to create the 

outputs. 

" Outputs: documents or documentable items that are a result of the 

process 

This is a simple breakdown of the project management processes to Inputs, 

Tools and Techniques, and Outputs, which also represent the main 

foundation on which the PM Knowledge Areas are based. 

The five groups of processes which make up the overall project management 

process -illustrated in figure (3.8) - rely basically on the interaction between 

the short list processes defining the different knowledge areas including the 

thirty nine generic processes -illustrated in figure (3.4) - as well as the four 
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construction processes of the construction extension -illustrated in figure 

(3.6)- where each knowledge area has its own defined list of components 

processes also broken-down and described in terms of inputs, tools & 

techniques and outputs. 

The project management processes (total of fifty two) represent the common 

ground between the five project management process groups of initiating, 

planning, executing, controlling, and closing and the thirteen knowledge 

areas as illustrated in 'Table (3.1)' below. The list of processes as described in 

PMBOK is not meant to be exclusive but it indicates generally where the 

project management processes fit into both the project management process 

groups and the knowledge areas. 15 The list of processes varies from one 

project to another depending on its nature and the decision of the 

management team to either include or exclude any of the processes. 

85 ibid. pp. 38 

134 



Initiating Planning Executing Controlling Closing 

Project Integration Project plan - Project Plan - Integratod 

I)evelopment 1AVI'Lit'1111 Control Management 

Project Scope Initiation Scope planning Scope Veri I wa t ion 
Scope Definition Scope Change 

Management Control 
Activity Definition - Activitý "'eight, -Schedule Control 
Activity DOtillition Progress('ur%es 

Project Time ý, equencing Povelopment 
- Activitv Duration Progress Management I tirnating Mon, toring 
-, hedu le 
DcN elopment 

Project Cost Resource Planning Cost Control 
( ), t Estimating Management 
t ost Budgeting 

Project Quality QL1,11itV Planning - Qualih Assurance Qualit\ Control 

Management 

Organisational -'reani 
Project Human Hatining [)C\ elopment - 1'roiect 

Resource Management ý, taff Acquisition Completion 

Project k ornmunication - Information PortornialICL' - Administrative 
Communications PhTilling Distribution Reporting Closure 
Management 

- 1-k Management - Risk Monitoring & 
Planning (ontrol 

Risk Identification 

Risk Project Qualitative Risk 
AnalvSis Management 
- Quantitative Risk 
Alwivsis 
- Risk Response 
planning 
- Procurement Solicitation Oiltrdl t 11110OUt 

Project Procurement Planning Source Selection 
Management - Solicitation Contract 

Planning Administration 
Project Safety Safeo, planning - Safetv Plan Administration & 
Management Execution Rel ... rting 
Project Environmental I nviTonmental - Ftivironniontal Ftivironmental 

Management Planning Assurame ontrol 
Project Financial Financial Planning I inancial Control - Administration & 
Management Rv(ord, 

Cla i ni laim 1're\ention 1.11111 RVIOIL111011 

Project Claim Identification 

Management - Claim 
I Quantifitation 

I able 3.1: - Mapping of Project Management Processes and Construction Management 
Processes to the Process Groups and Knowledge Areas",, 

14, Management Institute (PMI), Construction Extension to A Guide to the Proji, et Matiaget? wW 
Body of Ktiowledge WMBOKIIý Guide- 2000 Editioii), PMI publications, Pennsylvania USA, 2003, 

pp. 18 
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3.8 Completing the PMBOK Knowledge Areas 

The knowledge areas describe project management knowledge and practice 
in terms of their component processes. The component processes function on 

the basis of their list of inputs, tools & techniques and outputs. In Appendix 2 

Section IL the nine knowledge areas from the PMBOK (2000 Edition) are 

examined, and then followed by the examination of the four additional 
knowledge areas provided by the construction extension to PMBOK. 

Despite of the recent publication efforts, and although the additional 
knowledge areas address environmental and financial management, they 

still do not directly address the issues of sustainable construction 

performance. 

This research acknowledges that there is also one knowledge area which is 

missing from the PMBOK lists; Value Management. Although it has been 

discretely mentioned in several knowledge areas and for certain process of 

the knowledge area (i. e. Procurement Management) it is completely reliant 

on its involvement, Value Management is not described in the PMBOK as 

one its component processes. 

The following section of this thesis, explains the reasons why Value 

Management is a necessary addition to the PM knowledge areas to ensure 
the maintenance of value standards which fulfil clients/stakeholders needs. 

3.8.1 Value Management (VM) 

"Value Management is a tool that has application at all stages in a project life cycle, 
from strategies planning, concept development, design review, through to 
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implementation and operation. "17 

Value Management studies, as well as Earned Value Management practices, 

are briefly listed among the component processes of the PMBOK knowledge 

areas in several places in the project management life cycle. 

Value management is such an important tool and application that most of the 

knowledge areas rely on its presence within its inputs, tools and techniques 

or outputs. Although, mostly used within procurement phases and 

processes, it is also commonly available within cost management, quality 

management and risk management. 

"There is growing, global acceptance of earned value management as a methodology 
for the planning, controlling, and integration of project scope, schedule, and 
resources. Consequently, Earned Value Management (EVM) is becoming an 
essential technique (or tool)for managing projects. "88 

Value Management should be explored and analysed to complement the 

PMBOK version of Project Management Knowledge Areas. The use of Value 

Management (VM) is increasing as clients seek better outcomes from their 

investment in buildings and structures. In some cases, the project is an 

outcome of strategic value management processes used in client 

organisations. By bringing together the widest possible range of project 

stakeholders in VM workshops, where different views and perspectives can 

be openly debated, many of the problems that typically arise in building 

87 Gerard De Valence and Rick Best (Editors), Building in Value (Pre-design Issues), 
University of Technology, Sydney, Australia, 1999. 
88 Project Management Institute (PMI) Website, Practice Standard for Earned Value 
Manage? nent, 

-publicldocumentslinL 2j2 12racticestandardf p htUz--11wunv. 1zmf. or"1 rodlgroupsl o4l orevm. as 
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projects can be avoided. 19 

There are two particular advantages of VM; first is the co-operative and 

inclusive nature of the workshops where people talk to each other and move 
in the same direction. The second is the establishment of a formal process for 

considering and weighing up the options available to a client for a building 

project. 

Although the origins of VM lie in the manufacturing industry of the 1950s it 

is widely applied, in various forms, within most industries these days. For 

the building industry, VM offers a technique to counter the public perception 

of the industry as being essentially unconcerned about the client's business 

requirements or goals because it is basically about clarifying what these goals 

are and how they can be met. 90 

The concept of Value Management (VM) and its application across all stages 

of the project life cycle relies on challenge. A challenge in the case of the 

construction industry would be to determine how the client can achieve best 

value from an investment in a building and how better buildings can result 

from a process that is based on good decision-making procedures being put 

in place before the design work actually commences. 91 

A working definition of VM from the Australian and New Zealand 

Standards: 

89 Mohamed E. M. Eid, A review of "Project Management" & "Sustainable Development" for 
Construction Projects, Edinburgh Architecture Research journal (EAR) Volume 27, 
University of Edinburgh, Architecture Department, September 2000, pp. 43 
90 Shen, L. Y., Building in Value (Pre-design Issues), New York, 1999. 
91 L. D. Miles, Techniques in Value Analysis and Engineering (Value Foundations USA), 1989 
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"Value Management is a structured, systematic and analytical process, which seeks 
to achieve value for money by providing all the necessary fiunctions at the lowest 
total cost consistent with the required levels of quality and performance. " 

(AS/NZS 4183,1994)92 

The structure is provided by the methodology, which comprises a five-stage 

creative problem-solving process known as the 'Job Plan'. The approach is 

systematic in that all five stages of the job plan are addressed in sequence. 

The process involves the identification and analysis of function which makes 

clear the objective, or purpose, as well as the means of achieving it. This 

analysis leads to the generation of creative ideas about achieving the function 

or purpose by alternative means at a lowest total cost whilst achieving 

specified levels of performance and quality. 91 

The Value Management Study (VMS) 

VMS is part of the procurement process; it commences with the decision to 

build and ends just prior to the preparation of sketch drawings. It is 

comprised of three separate stages each with its own purpose and 

objectives: - 94 

Stage 1: - The Pre-workshop Stage 

Involving the facilitator and the sponsor of the study to establish a VM 

timetable, objectives, participants, brief them and circulate information. 

92 The Australian Standards website , Last accessed January 2003, Documents found at 
http: /Iwww. standards. com. au/c-ýatalogiie/script/Details. asl2? DocN=stdsOO0011255 
93 Mohamed E. M. Eid, A review of "Project Management" & "Sustainable Development" for 
Construction Projects, Edinburgh Architecture Research journal (EAR) Volume 27, 
University of Edinburgh, Architecture Department, September 2000, pp. 44 
94 Adam E, Value Management Cost Reduction Strategies for the 1990s, Melbourne: 
Longman Professional, 1993. 
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0 

Stage 2: - The Workshop Stage 

Involving a facilitated workshop comprising key stakeholders, in which the 

facilitator leads the group through the five phases of the job plan, 

information, analysis, creativity, judgement and development phases. The 

outcome of the last of these phases - the development phase - may take 

several forms and can be expressed in an action plan, workshops for findings 

and recommendations or formal presentations. 

Stage 3: - The Post-workshop Stage 

It includes the implementation of the action plan, de-briefing stakeholder, 

distributing study report and evaluating the study performance. 

3.8.2 Why is VM Important to PM? 

Value Management facilitates identifying and meeting the needs and 

interests of all the groups involved (i. e. Stakeholders). Generally, the client is 

most concerned with achieving value for money from the investment. Users 

are most concerned that the project meets their needs as closely and 

effectively as possible. Designers are keen to meet the expectations of both 

client and users and to comply with relevant standards and performance 

criteria. Project managers are keen to ensure that the project is managed 

within the constraints of time, quality and budget and finally, contractors are 

keen to provide services at an adequate profit. 15 

Value management enhances both an understanding of the project and the 

communication processes. It clarifies stakeholders' needs; separates needs 

95 Akiyama, K, Function Analysis: Systematic Improvement of Quality and Performance, 
Cambridge, MA, Productivity Press, 1991. 
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from wants, with a refined definition of user requirements, defines the 

project's objectives and improves client brief. 

The complexity of a project increases with the number of disciplines involved 

in the design, with the number of stakeholders, with competing interests and 

if priorities amongst a number of contentious items are not established. 

Value Management provides a methodology for addressing such 

complexities and for providing a range of potential solutions same in the case 

of construction projects or more generally, in the management of all projects. 

Such studies can be used to accelerate projects and also to audit capital 

works procurement programmes which can be utilised to achieve continuous 
improvement of standard products and used to check a project rigorously. 
Thus, Value Management is used to ensure that value for money is being 

achieved throughout the client's capital works programme. 96 

Value Management provides the users with a tool which can ensure a project 

is cost effective, resolve a complex problem, identify a number of options and 

select a preferred one and, identify the means by which a service maybe 

provided. VM is also a tool which can review a brief, identify the means by 

which a project may be delivered, identify ways of providing functions at a 

lower total cost, and improve the standard of performance or quality of the 

project outcomes. Finally, VM generates commitment to outcomes through 

structured participation of stakeholders. 97 

96 Gerard De Valence and Rick Best (Editors), Building in Value (Pre-design Issues), 
University of Technology, Sydney, Australia, 1999. 
97 Department of Trade and Industry (DTI), A Quick Guide to Value Management, 
http: Lwww. dti. gOv. uk/mbi2/bl2gt/-m-9bdl3OOl/m-9bdl3OOll. html 
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The relationship between Value Management and Project Management is 

directly oriented towards the benefit to the client and the general outcome of 

the designated project. Value management can be included in the processes 

of the Project Management as described in PMBOK knowledge areas as an 

important and vital element that ensures the expectations of the client are 

achieved. 

3.9 The Way Forward 

Project management is the third element of the integration proposed in this 

research. The relationship which has already been established firmly 

between the construction practices and project management has been 

demonstrated in this chapter and proven to have strong mutual interactions. 

In past years, the practices of the construction industry, and indeed most of 

other industries, have shown significant reliance on the incorporation of 

project management processes to their performance activities. Project 

management processes and guidelines have endorsed construction projects 

with better performance, better delivery and better benchmarking standards. 

Since its emergence in the 1950s until now, PM has undergone many changes 

and developments in concepts, targets and guidelines. PMBOK is now 

providing the business world and most importantly the construction 

industry with a reliable, reputable and extensive guide to its core of 
knowledge. But the world is always changing and the global commitment to 

sustainable development agendas has created a significant gap in the 2000 

Edition PMBOK; a gap which needs to be filled with a clear commitment to 

sustainable future performance for project management practices. The 

publication of the Construction Extension to PMBOK (2000 Edition) in 

142 



September 2003, did not fulfil the sustainable agendas for construction 

projects led by the industry which is following serious goverrument 

initiatives in sustainable development. 

It was essential for the purpose of this research, to demonstrate in this 

chapter the manner in which PMBOK describes project management 

processes in order to identify where sustainability is needed and where the 

changes could be implemented. Project management is described in terms of 

its Framework (including its context and processes) and its Knowledge Areas 

(including component processes and lists of inputs, tools and techniques and 

outputs). The way PMBOK describes and analyses project management 

processes lead the reader to its core knowledge where it mainly relies on the 

interaction between the different lists from one process to another and from 

one stage to the other. This interaction feeds the different stages of a project 

with continuous information on which progress to the following stage relies. 

The essence of project management has been identified by PMBOK; the 

project management knowledge areas, their component processes along with 

their inputs, tools and techniques and outputs. These component processes 

and lists represent the initial information which project management 

processes deal with, to incorporate them into the PM life cycle. 

The construction industry holds within its practices significant opportunities 

that allow project management processes to contribute more sustainably into 

its framework. But after displaying all the knowledge areas from the PMBOK 

and adding the new areas from the Construction Extension, the combined 
knowledge areas from both publications do not portray any serious 
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commitment to sustainable construction. This thesis demonstrates that a PM 

commitment which honours the government's initiatives for sustainable 

construction industry is needed and indeed possible to achieve. 

Integrating sustainability strategies into the PM life cycle has to start from 

within the core of project management processes, following the theory of 

systems thinking. The sooner sustainability changes are integrated into 

project management, the more significant and stronger the impact we can 

expect. The following chapter examines 'Systems Thinking' as the tool which 

will facilitate the integration as the vehicle to assist the integration of 

sustainable development into the project management processes for 

construction projects. 
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CHAPTER 4 

SYSTEMS THINKING & LEVERAGE POINTS 

"The approach of systems thinking isfundamentally differentfrom that of traditional 
forms of analysis ... Systems thinking, focuses on how the thing being studied 
interacts with other constituents of the system- a set of elements that interact to 
produce behaviour- of which it is a part". 

Daniel Aronson host of the "Thinking Page"' 

In the last few years, a new understanding of the process of organisational 

change has emerged. It is not top-down or bottom-up, but participative at all 

levels- aligned through common understanding of systems .2 This way of 

thinking has significant and direct impacts on the way complex systems are 

professed. Beyond the change in organisational structures, the manner in 

which any process or system functions is now perceived in a new 

understanding of the way 'change' in existing systems can be introduced. 

Figure 4.0: Systems Thinking & Leverage Points; the fourth pillar in the research's 
hypothesis 

I Daniel Aronson, Introduction to Systems Thinking, The Thinking Page (w" w. thinking. 1let), 
1999. Article accessed at litt[): //www. tliiiikitiý;. iiet/Systeiiis I'll in ki ng/systems thinking. litnil 
Last visited February 2003 
2 Peter Senge, The Fifth Discipline Field book; Strategies and Tools for building a Learning 
Organization, London, Nicholas Brealey Publishing Limited, 1999, pp. 89 
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Figure (4.0) illustrates the hypothesis of the research with special emphasis 

on systems thinking and leverage points; the topic of this chapter. 

4.1 Introduction 

It is not the intent of this chapter to propose a new definition for %systemsý as 

many definitions already exist. The existing definitions rely on categorising 

'systems' according to their nature, components, coherence, and boundary, 

or their activity description. A brief literature review is introduced to portray 

the general aspects of 'systems thinking' as well as the leading researchers in 

the field. This research mainly focuses on the work of two significant 

researchers in systems thinking and leverage points. 

Starting with a general definition used by Peter Senge 3 in his significant work 

on building lean-dng organisations, the chapter begins to lay the ground for 

identifying the way people relate to systems and the perceptions of existing 

complex systems, such as project management processes and the 

construction industry. A brief look at the work of Peter Senge in identifying 

the 'Fifth Discipline' and how his research work would help in explaining 

the manner in which systems work and function. Senge examines the factors 

that affect the state of systems as well as the 'leverage points. 

When discussing the state of systems in general, it appears useful to 

demonstrate a research on 'places to intervene in a system' to explore the 

potential for embedding 'change' and what modifications to expect from the 

3 Peter M. Senge (1947- ) was awarded his PhD on Management from MIT as well as his 
masters' degree on social systems modelling; he is currently the director of the Centre for 
Organizational Learning at the Sloan School of Management, Massachusetts Institute of 
Technology (MIT) 
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workings of systems. Identifying the places to intervene in existing and 

complex systems represents a major strand in this thesis' hypothesis. It 

explains the method of integrating the main three pillars of this research; 
Project Management, Sustainable Development and Construction Practices. 

The chapter then goes to explore a new area of UK goven-iment research on 

what is called 'The Sigma Project'; suggested guidelines to create sustainable 

management systems. A highlight of the differences between EMS 

(Environmental Management Systems) and SMS, (Sustainable Management 

Systems) is explored to demonstrate the future for sustainable approaches. 

Finally, the chapter looks at the way forward from this stage of the research 

where it would now be possible to explore the benefits of analysing 

complexes systems using 'Systems Thinking' and 'Leverage Points' to 

integrate sustainability and project management for construction practices. 

4.2 A Review of ýSystems Thinking' 

General systems theory was introduced in the 1940s by Ludwig Von 

BerttaIanffy, but has been vastly expanded since its inception .4 It developed 

as a response to rapid technological complexities that confronted engineering 

and science. It was a radical departure from traditional science which dealt 

with cause and effect explanations. 5 

Systems thinking viewed an organization and its respective environment, as 

4 T. G. Cummings, Systems theory of organizational development, Wiley Publications Ltd, New 
York, 1980 
5 B. H. Gardner & S. Demello, Systems thinking in action, Healthcare Forum journal, Volume 
36, issue 4,1993 
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a complex whole of interrelating, interdependent parts. It stressed the 

relationships and the processes that make up the organizational contact, 

rather than the separate entities or the sum of the parts. 6 

In 1960s Jay Forrester7 developed a branch of systems thinking which 

focused on organizational change. Hence, the field of system dynamics 

emerged with the very term implying that constant change with 

sociotechnical systems is a given. It is this aspect of systems thinking that is 

so relevant to contemporary organizations struggling to maintain their 

competitive edge. 8 

Peter Checkland's9 classification system described the purposeful activity of 

human beings as human activity systems; this classification includes 

organizations, industrial activity, and political systems and is the one which 

is of most interest to managers and employees. 10 A human activity system 

will be part of a systems hierarchy, it will be a subsystem within a greater 

system, or it will be a larger system incorporating smaller subsystems within 

itself. " These original thoughts triggered the interest of several researchers to 

6 T. G. Cummings, Systems theory of organizational development, Wiley Publications Ltd, New 
York, 1980 
7 Jay W. Forrester Senior Lecture and Professor at the Sloan School of Management, MIT, 
Author of World Dynamics, Portland, Productivity Press, 1971, and Urban Dynamics, Portland, 
Productivity Press, 1969 
8 S. A. Cavaleri & D. S. Fearon, Systems integration through concurrent learning, Industrial 
Management Journal, Volume 36, issue 4,1994 
9 Professor Peter Checkland is a professor of systems and management science at the 
Management School of Lancaster University; he is the creator of Soft Systems Methodology 
and the writer of several significant books in the field of systems thinking and its relation to 
the creation of information systems. 
10 G. P. Richardson, Feedback thought in social science and systems theory, University of 
Pennsylvania Press, Philadelphia, 1991 
11 B. Wilson, Systems: Concepts, Methodologies and Applications, Wiley Publications Ltd., New 
York, 1984 
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highlight the importance of systems thinking within organizations and to 

demonstrate how feedback processes can generate the patterns of behaviour 

seen in large organizations and their frameworks which Jay Forrester's work 

was credited With. 12 

A very significant contributor to the theory of systems thinking and 

organizational learning is Chris ArgyriS13 . Agyris's early research focused on 

the unintended consequences for individuals of formal organizational 

structures, executive leadership, control systems, and management 

information systems, and on how individuals adapted to change those 

consequences. He then turned his attention to ways of changing 

organizations, especially the behaviour of executives at the upper 

management levelS. 14 

But for the vision of the learning organization and its perception as an 

effective playground for introducing the theories of systems thinking, Peter 

Senge's15 research on the analysis of complex systems highlighted a major 

way of understanding reality that emphasises the relationships among a 

system's part, rather than the parts themselves. It was his 1990 book entitled 

the Tifth Discipline' that firmly established his reputation as an expert in 

12 E. Wolstenholme & R. Stevenson, Systems thinking & systems modelling, Nezv perspectives on 
business strategy & process design, Management Services journal, Volume 39, issue 2,1994 
13 Chris Argyris, a director of the Monitor Group in Cambridge, Massachusetts and also is 
the James Bryant Conant Professor of Education and Organizational Behaviour at Harvard 
Business School. He has a distinguished career at MIT., Kansas University, was awarded 
his PhD from Cornell University in 1951 and was also part a faculty member at Yale 
University. 
14 C. Argyris & D. Sch8n, Organizational Learning: A theory of action perspective, Addison- 
Wesley Publication, Reading Massachusetts, 1978 
Is Peter M. Senge was named a 'Strategist of the Century' by the Journal of Business 
Strategy, one of the 24 men and women who have 'had the greatest impact on the way we 
conduct business today' (September/October 1999) 
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systems thinking and disseminating the concept of learning organization". 16 

It is the intention of this research to focus on the work of Peter Senge on the 

theory of learning organization to discuss the importance of his research and 

its impact on the perception of complex systems. Senge's work has 

influenced many researchers but this chapter focuses on the impact his work 

had on the theories of lean-dng, systems thinking and leverage points. 

4.3 The Five Disciplines and the Learning Organization 

The structure of a system includes the quality of perception with which the 

observer gives it functionality, therefore 'a system is a perceived whole 

whose elements 'hang together' because they continually affect each other 

over time and operate toward a common purpose'. 17 

The old theories about single leadership and successful organisations; relying 

on one 'grand strategist' are discredited in this era of globalisation, corporate 

joint ventures, interdependences of industries and interrelatedness of public 

and private sectors. It is now the idea of creating Tean-dng Organisations' 

described by the major corporate head of planning for Royal Dutch/Shell 

(Arie De Geus) as 'the ability to learn faster than your competitors may be 

the only sustainable competitive advantage'18, which will enable 

organisations; to excel in their long term planning, in terms of sustaining and 

maintaining their market edge. 

16 M. K. Smith, Peter Senge and the learning organization, the encyclopedia of informal 
education, www. infed. org. /thinkers-senge. htm, 2001 
17 Peter Senge, The Fifth Discipline Field book, Strategies and Tools for building a Learning 
Organization, London, Nicholas Brealey Publishing Limited, 1999, pp. 90 
18 Peter Senge, 77te Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 4 
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Senge's research argues that the world we live in is not created of separate, 

unrelated forces but it has become far more complex and far less certain. 

Therefore, traditional management strategies that seemed sufficient as 

recently as a generation ago are found wanting today. To survive and/or to 

improve in the current era requires up-to-date knowledge of contemporary 

management strategies as well as the skills and competencies needed to work 

with them. 19 

According to Senge, learning organisations; are 'organisations where people 

continually expand their capacity to create the results they truly desire, 

where new and expansive patterns of thinking are nurtured, where collective 

aspiration is set free, and where people are continually learning to see the 

whole together'. 20 
. 

Understandably, when dealing with problems or disadvantages facing the 

organisation or even the system of how this organisation performs, it is not 

only about breaking down the system into its elements and components but 

it is primarily about understanding the system as a whole, 'the big picture', 

in order to tackle the failures or gaps in the system. This point of view is 

echoed by the fact that the act of expanding an existing system is successful 

and reaches its long planned target, only when the organisation/system is 

able to continually expand its inner capacity and therefore create its own 

future. 

19 Robert Louis Flood, Rethinking 77te Fifth Discipline; Learning within the unknowable, London, 
Routledge - Taylor and Francis Group, 1999, pp. 1 
20 Peter Senge, 7he Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 3 
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For a learning organization it is not enough to survive. 'Survival learning' or 

what is more often termed 'adaptive learning' is important - indeed it is 

essential. For a learning organization, 'adaptive learning' must be coupled 

with 'generative learning', learning that enhances our capacity to create. " 

Five basic disciplines are identified by Senge in his research as component 

technologies which must converge to innovate in learning organisations. 

These five disciplines are concerned with a shift of mind from seeing parts to 

seeing wholes, from seeing people as helpless reactors to seeing them as 

active participants in shaping their reality, from reacting to the present to 

creating the future22. These disciplines consist of: - 

1. Systems Thinking 

2. Personal Mastery 

3. Mental Models 

4. Building Shared Vision 

5. Team Learning 

Before analysing the importance and significance of each discipline, it is 

vitally important to understand that 'Systems Thinking', although it is the 

fifth discipline in Senge's list of five disciplines for innovating in learning 

organisations, it represents the cornerstone of his theory and acts as the 

facilitator for each of the remaining four disciplines to function as an 

21 SMit1j, M. K, Peter Senge and the learning organization, the encyclopaedia of infor? nal education, 
2001, www. infed. org/thinkers/-s-enge. htm Last accessed January 2003 
22 Peter Senge, ne Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 69 
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individual discipline as well as a discipline or a 'part' of the "whole' of the 

converging component technologies. 

In his researdi, Senge refers to systems thinking as a conceptual cornerstone 

of the learning organisation23. He calls it 'The Fifth Discipline. 

In order to simplify the analysis of systems thinking, the breakdown of the 

theory begins with ranking 'systems thinking" as the first discipline rather 

than the fifth as laid out by Senge. It necessary to understand the significance 

of the fifth discipline; not so much in its order in relation to the remaining 

four disciplines, but in its functions and interconnections with the other four 

disciplines. Therefore, it is important to explore the remaining four 

disciplines in order to highlight the significance 'systems thinking' which 

underlies all of the five learning disciplines and their interconnections. 

'Systems thinking' acts as the catalyst for systems' theory, while being a part 

of Senge's five disciplines. 

4.3.1 Systems Thinking 

A great virtue of Peter Senge's work is the way in which he puts systems 

theory to work. The Fifth Discipline provides a good introduction to the 

basics and uses of such theory and the way in which it can be brought 

together with other theoretical devices in order to make sense of 

organizational questions and issues. 'Systems Thinking' is the conceptual 

cornerstone of his approach. It is the discipline that integrates the others, 

fusing them into a coherent body of theory and practice. Systems theory's 

23 ibid 
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ability to comprehend and address the whole and to examine the 

interrelationship between the parts provides both the incentive and the 

means to integrate the disciplines. 

It is necessary at this stage to highlight one or two elements of Senge's 

presentation of Systems Theory. First, while the basic tools of systems theory 

are fairly straightforward they can build into sophisticated models. Peter 

Senge argues that one of the key problems with much that is written about, 

and done in the name of management, is that rather simplistic frameworks 

are applied to what are complex systems. People tend to focus on the parts 

rather than seeing the whole, and to fail to see organization as a dynamic 

process. Thus, the argument runs, a better appreciation of systems will lead 

to more appropriate action. 24 

When viewed in systems terms, short-term improvements often involve very 

significant long-term costs. A key challenge is the nature of the feedback 

received where some of the feedback will be reinforcing, or amplifying, with 

small changes building on themselves. 

"Matever movement occurs is amplified, producing more movement in the same 
direction". 25 

A further key aspect of systems is the extent to which they inevitably involve 

delays; interruptions in the flow of influence which make the consequences 

of an action occur gradually. 26 

24 Smith, M. K., Peter Senge and the learning organization, the encyclopaedia of infonnal education, 
2001, www. infed. org/thinkers/``senge. htm Last accessed January 2003 
25 Peter Senge, The Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 81 
26 ibid. pp. 90 
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Senge advocates the use of 'systems maps'; diagrams that show the key 

elements of systems and how they interact to formulate the working system. 
These diagrams make it a lot easier to grasp the interrelatedness of the 

system's components and highlight the different kinds of existing 

relationships. 

Alongside systems thinkin& stand four other 'component technologies' or 

disciplines. A 'discipline' is viewed by Peter Senge as a series of principles 

and practices that are studied, mastered and integrated into our lives. He 

considers systems thinking to be the cornerstone while acknowledging that 

each discipline provides a vital dimension and must be used in combination 

with the other four if organizations are to 'learn. It is considered to be the 

discipline that integrates all five disciplines into a combined theory for the 

learning organisation. 27 

4.3.2 Personal Mastery 

"Organizations learn only through individuals who learn. Individual learning does 
not guarantee organizational learning. But without it no organizational learning 
occurs". 28 

Personal mastery is the discipline of continually clarifying and deepening 

our personal vision, of focusing our energies, of developing patience, and of 

seeing reality objectively. 29 

27 Robert Louis Flood, Rethinking The Fifth Discipline; Learning within the unknowable, London, 
Routledge - Taylor and Francis Group, 1999, pp. 22 
211 Peter Senge, The Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 139 
29 ibid. pp. 7 
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It means developing one's own proficiency, not by achieving dominance 

over people or things, but rather it is a journey whereby a person continually 

clarifies and deepens personal vision, focuses energy on it and develops 

patience in seeking it, thus leads people to produce positive actions towards 

achieving the personal visiomý Personal mastery as a part of the combined 

theory for the lean-Ling organisation, helps to clarify the dynamic nature of 

structures in our lives where 'systems thinking' illustrates the interrelated 

nature of creative and emotional tensions, and how to better achieve our 

basic desires by amplifying creative tension and soothing emotional 

tension. 31 

The fifth discipline allows manifesting 'personal mastery" skills in 

understanding the interconnectedness between actions and the reality of the 

surrounding world. 

4.3.3 Mental Models 

"Mental models are the images, assumptions, and stories which we carry in our 
minds of ourselves, other people, institutions and every aspect of the world. "31 

They are also explained as conceptual structures in the mind that drive 

cognitive processes of understanding. They influence people's actions 
because they mould people's appreciation of what they see, therefore 

observe selectively. They define our relationship with each other and with 

30 Robert Louis Flood, Rethinking The Fifth Discipline; Learning within the unknowable, London, 
Routledge - Taylor and Francis Group, 1999, pp-20 
31 ibid. pp. 22 
32 Peter Senge, The Fifth Discipline Field book, Strategies and Tools for building a Learning 
Organization, London, Nicholas Brealey Publishing Limited, 1999, pp. 235 
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the world in which we find ourselves. 33 

The discipline of mental models starts with turning the mirror inward; 

lean-ting to unearth our internal pictures of the world, to bring them to the 

surface and hold them rigorously to scrutiny. It also includes the ability to 

carry on "learningful' conversations that balance inquiry and advocacy, 

where people expose their own thinking effectively and make that thinking 

open to the influence of others. m 

Systems thinking helps to expose assumptions that mental models are 

making about the dynamic nature of reality and to evaluate the validity of 

the assumptions. The aim is to better understand and indeed to improve our 

mental models of the world, not to draw elaborate systemic diagrams of the 

world. -35 

4.3.4 Building Shared Vision 

"Creating a sense of purpose that binds people together and propels them to fulfil 
their deepest aspirations. " 36 

This is Senge's definition of this discipline where catalysing people's 

aspirations doesn't happen by accident; it requires time, care and strategy. 

Thus, the discipline of building shared vision is centered on a never-ending 

33 Robert Louis Flood, Rethinking The Fifth Discipline; Learning within the unknowable, London, 
Routledge - Taylor and Francis Group, 1999, pp. 22 
34 Peter Senge, The Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 9 
35 Robert Louis Flood, Rethinking 71e Fifth Discipline; Learning within the unknowable, London, 
Routledge - Taylor and Francis Group, 1999, pp. 23 
36 Peter Senge, 7he Fifth Discipline Field book, Strategies and Tools for building a Learning 
Organization, London, Nicholas Brealey Publishing Limited, 1999, pp. 298 
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process whereby people in an organisation articulate their common stories; 

around vision, purpose, values, why their work matters and how it fits in the 

larger world. 

It is argued that it can also foster a sense of the long-term, something that is 

fundamental to. the fifth discipline. 37The practice of shared vision involves 

the skills of detecting shared 'pictures of the future' that foster genuine 

commitment and enrolment rather than compliance. In mastering this 

discipline, leaders learn the counter-productiveness of trying to dictate a 

vision, no matter how heartfelt. 31 Where organizations can go beyond linear 

thinking and seize system thinking, there is the possibility of bringing vision 

to fruition. 39 

The fifth discipline explains the spread of shared vision in generative 

lean-dng as a reinforcing process; it will be an essential tool for making any 

shared visions a reality with the help of strategies and the vision of finding 

leverage points4O. 

4.3.5 Team Learning 

Such learning is defined by Senge as 'the process of aligning and developing 

the capacities of a team to create the results its members truly desire. It 

builds on the discipline of developing shared vision. It also builds on 

37 Smith, M. K., Peter Senge and the learning organization, the encyclopaedia of infor? nal education, 
2001, www. infed. org/thinkers/-senge. htm Last accessed January 2003 
38 Peter Senge, The Fifth Discipline, the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 9 
39 ibid. pp. 227 
40 Peter Senge, The Ftfth Discipline Field book Strategies and Tools for building a Learning 
Organization, London, Nicholas Brealey Publishing Limited, 1999 
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personal mastery... '41 but building on personal mastery and shared vision 

are not enough. Where individuals are able to act together, the teams will 
learn together therefore, as Senge suggests, individuals will grow more 

rapidly than could have occurred otherwise. 

Team learning is vital because teams, not individuals, are the fundamental 

leaming unit in modem organisations. 

"There has never been a greater need for mastering team learning in organisations 
than there is today. "42 

The reason behind that is explained by Senge as all important decisions are 

now made in teams, either directly or through the need for teams to translate 
individual decisions into actions. 

The discipline of team lean-ting starts with 'dialogue', the capacity of 

members of a team to suspend assumptions and enter into a genuine 
'thinking together, where a stream of meaning flows allowing individuals to 

make a genuine attempt to appreciate matters of concern through the eyes of 

people who raise the concerns. 

Within organisations, team lean-ting has three critical dimensions; first, there 

is the need to think insightfully about complex issues. Second, there is the 

need for innovative, coordinated action and finally, there is the role of team 

members on other teams. 43 Team Learning offers a language that helps 

41 Peter Senge, The Ftfth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 236 
42 ibid. 
43 ibid. 
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individuals get to grips with dynamic complexity; it helps to bring together 

people's mental models in a shared systemic language, generating team 

learning and understanding, and a shared sense of purpose. 44 

4.3.6 The Interrelatedness of the Five Disciplines 

After this short description of each of the five disciplines, and a general look 

at systems theory, a simple definition arises wl-dch describes 'systems 

thinking', while being the fifth on the list of five disciplines, as the discipline 

that brings together all five of Senge's disciplines in pursuit of a combined 

body of theory and a mode of practise for the lean-dng organisation. 

For the discipline of personal mastery, 'Systems Thinking" highlights the 

connectedness of individuals to the world, and brings to light the 

interdependencies between actions and reality. 

Systems thinking in mental models, exposes assumptions and tests if they are 

systematically flawed as well as helping individuals and organisations to 

tackle the facts and gaps in their existing systems and not to be affected by 

pre-conceptual ideas. 

In Shared vision, "it clarifies how vision radiates through collaborative 

feedback processes and fades through conflictual feedback processes. "1-9 

Finally, systems thinking in the discipline of team learning identifies positive 

and negative synergy in discussion and dialogue where, the whole becomes 

44 Robert Louis Flood, Rethinking The Fifth Discipline; Learning within the unknowable, London, 
RoutIedge - Taylor and Francis Group, 1999, pp-25 
45 Robert Louis Flood, Rethinking 77ze Fifth Discipline, Learning within the unknowable, London, 
Routledge - Taylor and Francis Group, 1999, pp. 27 
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greater than or less than the sum of its parts. 

"All (The five disciplines) are concerned with a shift of mind from seeing parts to 
seeing whole ... from reacting to the present to creating thefuture. "41 

The five disciplines work together and develop as an ensemble 47, mainly to 

lead the individuals to what Senge describes as the leverage points., 

4.4 Defining "Leverage Points" 

Leverage points allow individuals to identify the opportunities in existing 

systems/organisations; where 'change' could be implemented to lead the 

system to the long planned goals and objectives. Senge describes them as 

places to pursue the goals in a way that takes advantage of, instead of 

working against, the systemic structures around them. 48 

"Leverage points are places where actions and changes in structures can lead to 
signtOcant, enduring improvements ... the best results come not from large scale 
efforts bu tftom small well-focused actions "49 

Identification of these opportunities for improvement of performance and 

changes are guided by the implementation of the five disciplines described 

above. As Senge illustrates, the bottom line of systems thinking is leverage. 50 

In order to discuss leverage points in details, an introduction to the proposed 

argument of this research is essential. Working on leverage points will realise 

46 ibid. pp. 69 
47 Peter Senge, The Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 12 
48 Peter Senge, The Fifth Discipline Field book, Strategies and Tools for building a Learning 
Organization, London, Nicholas Brealey Publishing Limited, 1999, pp. 347 
49 Peter Senge, The Fifth Discipline, the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 114 
50ibid 
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focused action that is normally less obvious to individuals working on 

existing systems. 

Building on the significant work of Peter Senge and trying to deepen the 

research on leverage points; the research of Donella Meadows" arises to 

demonstrate yet the same concepts of the art of systems thinking. The art that 

lies in being able to recognise increasingly complex and subtle structures, the 

wealth of details, pressures and potential opportunities for improvement 

(leverage points) that attend all real management settings. -92 The behaviour of 

all systems follows certain common principles, the nature of which are being 

discovered and articulated; 

"At its broadest level, Systems Thinking encompasses a large andfairly amorphous 
body of methods, tools and principles, all oriented to looking to the interrelatedness of 
forces, and seeing them as part of a common process. "51 

This analysis underpins the categorisation made earlier with the five 

disciplines working on the components of the system without loosing 

perspective of the whole process and the manner in which it functions. 

Therefore it is also necessary to demonstrate how ýsystems` work in general 

and follow up on the work of Meadows in identifying 'leverage points' in 

systems. 

51 Dr. Donella H. Meadows (1941-2001) the founder of the Sustainability Institute, was 
awarded her PhD in biophysics, Harvard University, is a systems analyst, journalist, college 
professor, international coordinator of resource management institutions, farmer and writer 
of several books as well as weekly newspaper column "The Global Citizen" commenting on 
world events from a systems point of view as well as involved in several studies on 
Sustainability. 
52 Peter Senge, 77te Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 126 
53 Peter Senge, The Fifth Discipline Field book, Strategies and Tools for building a Learning 
Organization, London, Nicholas Brealey Publishing Limited, 1999, pp. 89 
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4.4.1 Leverage Points; Places to Intervene in a System 

Leverage points are seen as opportunities in existing systems where 

embedded actions and changes can lead to significant, enduring 
improvements. Donella Meadows describes Leverage points as; 

"Places within a complex system where a small shýft in one thing can produce big 
changes in everything. "m 

Meadows describes them as points of power because individuals know 

'intuitively/instinctively where leverage points are' but the problem is that 

% everyone is trying very hard to push them in the wrong direction. Complex 

systems are %counter-intuitive' -as described by Jay Forrester- and since 
leverage points are intuitive, people tend to use them backwards, 

systematically worsening whatever problems they are trying to solve or 

overcome. This backward intuition is clearly demonstrated in the world's 
leader's commitment to economic growth where they disregard the costs and 

concentrate on the benefits. 

The costs of economic growth are more likely to cause environmental 

degradation, social inequalities, poverty and hunger and therefore, it 

becomes exposed as a backward intuition. People tend to think instinctively 

that 'growth' is always a good point of leverage where sometimes what is 

really needed is a slower growth or even negative growth (e. g. population 

growth) 

Donella Meadows describes her list of leverage points as an invitation to 

think more broadly about the many ways there n-dght be to get systems to 

54 Donella Meadows, Leverage Points: Places to Intervene in a System, The Sustainability 
Institute, 1999, pp. 1, The article can be accessed at http: //sustainer. orgLresources. htm] 
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change; therefore it is not a simple, sure-fire recipe for finding leverage 

points. 55 

It is necessary to describe the way in which 'systems' function in general. 

This will allow the identification of the general aspects and functionalities of 

systems and help understand where and how leverage points exist and react 

within systems. 

State of OUTFLOWS INFLOW; 

Iý The System 

. ...... .......... Perceived 
................... at 

Discrepancy 

............ GOAL 
P ............ 

Figure 4.1: The State of the System Diagram-56 

In this diagram, the 'state of the system' is whatever standing stock is of 

importance, which is usually physical stocks, but they could be nonmaterial 

ones as well. The state of the system is also the condition of the matter in 

question, the way the system operates, individuals function within its 

boundaries, the actions and interactions that happens within it. There are 

Donella Meadows, Leverage Points: Places to Intervene in a System, The Sustainability 
Institute, 1999, pp. 3, The article can be accessed at littý): //sustaiiiei,. org/resoLirces. litiii] 
'ý6 ibid. pp. 4 
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usually inflows which increase the stock and outflows which decrease it. 'I'lie 

change caused by inflows and outflows is inevitable; there is no system that 

does not deal with continuous change. These flows could be representing 

information flows, activities, decisions, or events. The rest of the diagram 

shows the information that causes the stock to change. The difference 

between the way the state of the system is perceived and its actual condition 

(Perceived) and the objective to be reached (Goal), define the discrepancy in 

the diagram. 

Peter Senge's List of 'Systems Archetypes' 
(Opportunities for Improvement - 

Leverage) 

Donella Meadows' List of 
'Places to Intervene in a System' 

(Leverage points) 

Balancing process with delay e Constants, parameters, numbers 
Eroding goals e Regulation negative feedback loops 
Limits to growth 9 Driving positive loops 

" Tragedy of the commons * Material flows & nodes of material 
intersection 

" Growth and under-investment o Information flows 

" Shifting the burden * The rules of the system 

" Corrective actions that fail - The distribution of power over the rules of 
tile system 

" Escalation 9 The goals of the system 
" Success to the successful o The rnindset out of which the system arises 

Table 4.1: Senge's and Meadows' Lists of Leverage Points 

This table is a representation of Peter Senge's work on systems archetypes 

and Donella Meadows' list of leverage points. Senge's archetypes are 

elaborate patterns of systems' structure which recur repeatedly. Senge refers 

to them as the opportunities for improvement and therefore considers them 

as leverage, while Meadows identifies her list of leverage points as places to 

intervene and implement 'change' in existing systems. 
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First, Senge argues that extending one's knowledge of systems archetypes 

expands one's ability to get to grips with management issues and thereby 

identifies the opportunities that exist for improvemenV7. His list of leverage 

points demonstrates the places where it is possible to realise focused action 

that is normally less than obvious to most people operating solely from 

intuition. 

Second, Meadows' list of leverage points represents her initial thoughts 

about the identification of leverage, she describes this list as 'not exactly 

tightly reasoned", 81 as it is not a simple, sure-fire recipe for finding leverage 

points. Therefore, after more research and collaboration with other systems 

analysts, Meadows rethought the initial list, added and deleted items, 

changed the order and added caveats to bring out her modified list of 
leverage points, wl-dch she called 'Places to Intervene in a System'. 

The following part of the research is based on Meadows' list of leverage 

points because of its elaborative contents and extensive analysis yet rich 

simplicity and also because it includes more detailed representation of 

general systems' processes and procedures with detailed highlights of the 

interrelatedness between the parts and the whole of the system in question. 

4.4.2 The Places to Intervene in a System (Leverage Points) 

Meadows chose in her research to display the leverage points in an 
increasing order of effectiveness. This increasing order has also been used in 

57 Peter Senge, 7he Ftfth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 114-126 
58 Donella Meadows, Leverage Points: Places to Intervene in a System, The Sustainability 
Institute, 1999, pp. 3 

166 



this analysis of her list of leverage points in order to allow the reader's 

judgement to evolve with the list from the less effective to the more effective 

points. It also ensures the maintenance of the reader's interest in finding out 

the most effective leverage point. It was also important to maintain the order 

of effectiveness in a list format as it facilitates the referral to each leverage 

point later in this research. 

Meadows' list of leverage points comprises59: - 

12. Constants, Parameters. and Numbers: 

Parameters in systems jargon are the numbers/values which determine how 

much of a discrepancy affects the quantity and value of the inflows or the 

outflows at a determinate time. In her research, Meadows describes 

'Parameters' as the points of least leverage on the list of interventions. 

Although ninety nine percent of the attention goes to parameters, she argues 

that there is not a lot of leverage in them. Meadows yet disputes that this 

does not mean that they are not important, but in fact, they can be of relative 

importance, especially in the short term and particularly, to the individual 

who is directly dealing with the impact of any flow. 

"People care deeply about parameters and fight fierce battles over them, but they 
rarely change behaviour"10 

The numbers in this point of leverage, represent the time of the event and the 

significance. These considerations as a matter of numbers, some of which 

represent a physical part of the event/flow are unchangeable, but are mostly 

popular interventions points. 

59 ibid. pp. 5 

60 ibid 
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"'Systems goals are parameters that can make significant differences, especially when 
the smallest change in a number can drive the system from order to disorder, but 
fortunately most systems have evolved or are designed to stay clear of critical 
parameter ranges. "" 

If the system is chronically stagnant, parameters' changes rarely make a 

difference. If the system is variable, they don't usually stabilise it and it is 

going out of control, they cannot stop the growth, but they become leverage 

points with significant impact when they go into ranges that control items 

such as interest rates in banking systems or birth rates in population growth. 

11. The sizes of buffers and other stabilisinq stocks, relative to their 

flows: 

A large, stabilising stock/ inventory is known as 'buffer'. Stocks that are big, 

relative to their flows, are more stable than small ones. 

"The stabilising power of buffers is why we keep money in the bank rather than 
living from the flow of change through our pocket. It's why stores hold inventory 
instead of callingfor newstockjust as customers carry theoldstockout the door. "" 

This is why individuals rely on maintaining more than the minimum they 

need on which they base their actions. A system can often be stabilised by 

increasing the capacity of a buffer, but if a buffer is too big; the system 

becomes inflexible because it reacts too slowly and also because some big 

buffers have high build or maintenance costs. 

"The reason why buffers are at the less influential end of the list of leverage points is 
because they are usually physical entities, not easy to change. "63 

61 ibid. pp. 6 
62 ibid. pp. 7 
63 ibid. 
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10. The structure of material stocks and flows and nodes of 
intersection: 

The process of building stock 
ýr inventory, their flows and their physical 

arrangements can have an enormous effect on the way systems operate. 

Some are just not possible to change or control and in some cases the only 

way to fix a system that is poorly laid out is to rebuild it where possible. 

"Physical structure is crucial in a system but rarely a leverage point, because 
changing it is rarely simple. "64 

The leverage point is in the proper *design in the first place because after the 

structure is built, the leverage is in understanding its limitations and 
bottlenecks and refraining from fluctuations or expansions which could 

strain its capacity. 

9. The lengths of delays, relative to the rate of system changes: 

"Delays in feedback loops are common causes of oscillations. If you're trying to 
adjust a system state to your goal, but you only receive delayed information about 
what the system state is, you will overshoot and undershoot. "65 

A system cannot respond to short term changes when it has long term 

delays. 

"A delay in a feedback process is critical relative to rates of changes in the system 
state that thefeedback loop is trying to control. "66 

Delays that are too short cause overreaction, oscillations which are amplified 
by the jumpiness of the response. Delays which are too long, cause 

64 ibid. pp. 8 
65 ibid. 
66 ibid. 
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dampened, sustained or exploding oscillations, depending on the value of 
the prolongation or excess but, at the extreme, they might cause chaos. 

"Overlong delays in a system with a threshold, a danger point, ranges past which, 
irreversible damage can occur, cause overshoot and collapse. "67 

8. The strenqth of neqative feedback loops. relative to the impacts thev 

are trvinq to correct aqainst: 

From this leverage point onwards the list of interventions is beginning to 

move from the physical part of the system to the information and control 

parts, where more leverage can be found. 

"Negative feedback loops are found everywhere (ubiquitous) in systems. Nature 
evolves them and humans invent them as controls to keep important system states 
within safe bounds. "68 

Any negative feedback loop needs a goal, a monitoring and signalling device 

to detect excursions from the goal and a response mechanism. A complex 

system usually has numerous negative feedback loops that it can bring into 

play, so it can self-correct under different conditions and impacts. These 

negative feedback loops may not be visible but their presence is critical to the 

long-term welfare of the system. The strength of a negative loop can be 

determined by its ability to keep its appointed stock at or near its goal. It 

depends on the combination of all its parameters and links; the accuracy and 

rapidity of monitoring, the quickness and power of response, the directness 

and size of corrective flows. 

The strength of a negative feedback loop is important relatively to the impact 

67ibid. pp. 9 
68 ibid. 
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it is designed to correct. If the impact increases in strength, the feedbacks 

have to be strengthened too. 

7. The qain around drivinq positive feedback loops: 

"'A negative feedback loop is self-correcting; a positive feedback loop is self- 
reinforcing. The more it works, the more it gains power to work some more. "169 

Positive feedback loops are sources of growth, explosion, erosion and 

collapse in systems. Positive loops have to be continuously checked to 

prevent the system from destroying itself. Reducing the gain around a 

positive loop is usually a more powerful leverage point in systems than 

strengthening negative loops, and much preferable to letting the positive 

loop run. 

6. The structure of information flows: 

"It's not a parameter adjustment, not a strengthening or weakening of an existing 
loop. It's a new loop, delivering information to a place where it wasn't going before 
and therefore causing people to behave dfferently. "71 

Missing feedback is one of the most common causes of system malfunction. 

Adding or restoring information can be a powerful intervention, usually 

much easier and cheaper than rebuilding physical infrastructure. It is 

important that the missing feedback be restored to the right place and in 

compelling form. 

"Because humans have a systematic tendency to avoid accountability for our 

69 ibid. 

70 ibid. pp. 13 
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decisions; so many feedback loops are missing. This is the reason why this kind of 
leverage point is so often popular with the masses, unpopular with the powers that 
be, and effective, ifyou can get the powers that be to permit it to happen. "71 

5. The rules of the svstem: 

"They are high leverage points. Power over the rules is real power. "72 

The rules of the system define its scope, its boundaries, and its degrees of 
freedom. Donella Meadows describes that as individuals try to imagine 

restructured rules and what their behaviour would be under them, they 

come to understand the power of rules. Whether the rules that form the 

reality of the existing system are strict or weak, it is the interaction of the 

users with these rules that controls the point of leverage. 

4. The power to add, change, evolve, or self-organise system structure: 

"The most stunning thing living systems and social systems can do is to change 
themselves utterly by creating whole new structures and behaviours. 1173 

Meadows describes 'Self-organisation' saying that it means changing any 

aspect of a system lower on this list: adding completely new physical 

structures, such as brains or wings or computers; adding new negative or 

positive loops: making new rules. 

"The ability to self-organise is the strongestform of system resilience. "74 

71 ibid. 
72 ibid. pp. 14 
73 ibid. 
74 ibid. pp. 15 
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Self-organisation is basically the combination of an evolutionary raw 

material and a means of experimentation, for selecting and testing new 

patterns. This raw material could also be seen as a higl-dy variable stock of 
information from which to select possible patterns. 

"Any system, biological, economic, or social that becomes so encrusted that it cannot 
self-evolve, a system that systematically scorns experimentation and wipes out the 
raw material of innovation, is doomed over the long term on this highly variable 
planet. "75 

3. The qoals of the svstem: 

"The goal of a system is a leverage point superior to the self-organising ability of a 
system. If the goal is to bring more and more of the world under the control of one 
particular central planning system, then everything further down the list, physical 
stocks and flows, feedback loops, information flows, even self-organising behaviour, 
will be twisted to conform to that goal. "71 

It is not easy for individuals within a system to identify whole systems goals, 

nor is it easy to argue whether these goals are good or bad, because it always 
depends on the person controlling the goals. Corporate power and 
dominance in competitive markets among the competitors is a goal that has 

to be overtaken by the whole system goal of maintaining a competitive 

market. The same struggle exists between corporate power and government 

policies, dominance and power could be the ultimate goals for existing 

systems. 

75 ibid. pp. 16 
76 ibid. 
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2. The mindset or Paradigm out of which the system arises: 

"7he shared idea in the minds of society, the great big unstated assumptions- 
unstated because unnecessary to state; everyone already knows them- constitute that 
society's paradigm, or deepest set of beliefs about how the world works. "77 

Meadows argues that paradigms are the sources of systems, where from 

them, from shared social agreements about the nature of reality, come system 

goals and information flows, feedbacks, stocks, flows and everything else 

about systems. Whether by social consensus or scientific consent, some 

paradigms do not need any rules or evidence to support their existence as 

described by Thomas Kuhn in defining the structure of scientific revolutions; 

"The existence of a paradigm need not even imply that anyfull set of rules exists "78 

Kuhn argues that societies' and scientists' success depends upon knowledge 

that is acquired through practise and wl-dch cannot be articulated explicitly, 

this demonstrating a strong belief in this kind of paradigm that is usually 

transferred from one generation to the next. 

Changing paradigms takes individuals outside the system and forces them to 

see it as a whole. When implementing the changes to the whole, the core of 

the system must first change and therefore the impact is significant because 

this change happened in the roots of the system no matter how small the 

change may have been. 

77 ibid. pp. 17 
78 Thomas S. Kuhn, The Structures of Scientific Revolutions; International Encyclopedia of 
Unified Science, Volume 2-Number 2, The University of Chicago Press, USA, 1970, pp. 44 
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1. The power to transcend Paradigms: 

In her research, Donella Meadows argues that there is yet one leverage point 

that is even higher than changing a paradigm and that is to keep oneself 

unattached in the arena of paradigms, to stay flexible, to realise that no 

paradigm is true, that every one, including the one that sweetly shapes our 

own worIdview, is a tremendously limited understanding of an immense 

and amazing universe that is far beyond human comprehension. 

"If no paradigm is right, you can choose whatever one will help to achieve your 
purpose. It is in this space of mastery over paradigms that people throw off 
addictions, live in constant joy, bring down empires, found religions... and have 
impacts that lastfor millennia. "79 

This point of view on the power of paradigms is shared by Thomas Kuhn in 

describing paradigms when dealing with challenging puzzles and supplying 

clues to their solutions and it is all embedded in the belief that succeeding in 

solving them is sometimes in believing that paradigms exist within our own 

knowledge and perception of clues to these puzzles. 

"Only those who have taken courage from observing that their own field (or school) 
has paradigms are likely to feel that something important is sacrificed by the 
change"80 

The reason behind the identification of leverage points and places to 

intervene in a system, is mostly because individuals and participants in 

systems need to study where changes can be implemented and the manner in 

which these changes should be introduced as well as the nature of these 

changes. Senge and Meadows, both argue that small changes and well 

79 Donella Meadows, Leverage Points: Places to Intervene in a Syste? n, The Sustainability 
Institute, 1999, pp. 19 
80 Thomas S. Kuhn, The Structures of Scientific Revolutions; International Encyclopedia of 
Unified Science, Volume 2-Number 2, The University of Chicago Press, USA, 1970, pp. 179 
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focused actions can produce significant, enduring improvements if they are 
introduced to the system in the right place, with the right value needed and 

at the right time. " 

A final crucial lesson that needs to be retained from this analysis of systems 

thinking and leverage points is the conclusion that both Meadows and Senge 

agree upon; the higher the leverage point in question is on this list, the higher 

and more effective the impact it has on the system. The choice from the list of 

interventions of leverage points should be based on the impact individuals 

want to reach in improving their system's performance. The earlier the 

change is introduced to the existing system, the more effective its impact on 

succeeding stages and processes. It is not by enforcing the change onto the 

system, but by identifying the potential gaps/opportunities (leverage points) 

within the existing framework that a conclusive opportunity arises to achieve 

a higher level of positive impact of change towards the targeted objective 

when introduced. 

During the last decade, environmental management systems seemed to 

provide the right platform for better environmentally aware performance 

from institutions. But in recent years, following a global interest in 

sustainable development approaches, which reached its peak with the launch 

of the Earth Summit, held in South Africa in August 2002, sustainable 

management systems seem to be under the spotlight. The lead taken in 

sustainable development has changed the global reality and commitment to a 
better future, and has also affected the commitment of private and public 

81 Peter Senge, The Fifth Discipline; the Art & Practice of the Learning Organization, London, 
Random House Business Books, 1999, pp. 64, also see Donella Meadows, Leverage Points: 
Places to Intervene in a Systein, The Sustainability Institute, 1999, pp. 1 

176 



sectors in pushing forward the application of a smooth transition from 

environmental management systems to sustainable management systems. 

4.5 From Environmental Management Systems to 

Sustainable Management Systems 

4.5.1 Environmental Management Systems (EMS) 

At the Rio Summit in 1992, a new challenge for the international community 

was laid down for a global commitment to a better future. It was the 

challenge of implementing 'Sustainable Development and the Triple Bottom 

Line". The International Organisation for Standardization (ISO) had 

responded earlier to the environmental challenge by showing a concrete 

manifestation of the global commitment and introduced Environmental 

Management System (EMS)82. Although a structured approach to fortifying 

the environmental bottom line, yet this was still serving just one of the three 

sustainability factors. 

In general terms, environmental management system represent a part of the 

overall management system which includes organisational structure, 

planning activities, responsibilities, practices, procedures, processes and 

resources for developing, implementing, achieving, reviewing and 

maintaining the environmental policy of organisations. 13 

EMS created a long list of international standards (e. g. ISO 14000), a family of 

standards that boosted the certification business and authorities. It includes 

821ntemational Organisation for Standardisation (ISO), www. iso. org visited January 2003 
83ibid. 
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an extensive list of tools and techniques to guide any organisation towards 

better environmental performance embracing tools for environmental life 

cycle assessment, auditing, environmental management, labels and 
declarations, vocabulary and guidance for environmental aspects in products 

and services. 

Environmental management systems are mostly concerned with the 

environmental side of management systems in support of the environmental 

bottom line representing only one of the triple bottom lines justifying the 

global awareness and commitment to sustainable development. 

Environmental Management Systems (EMS) represent a vehicle for 

significant steps towards sustainability, along with the world commitment 
for a sustainable future. The natural step forward was to create sustainable 

management systems that would not only highlight the environmental 

aspects of organisational performance, as the tools and techniques of EMS 

provided, but also to place emphasis on the social as well as the economic 

sides of practice. 

4.5.2 Sustainable Management Systems (SMS) 

It is a management framework to help organisation in tackling the issue of 

sustainability, with a set of principles, tools and approaches that integrate 

sustainable development into the major processes of decision making and 

practice. SMS follows, of course, the main guidelines of sustainability in 

working on three parallel levels of economic, environmental and social 

constraints. The initiation of development of such management systems 
1-dgl-dights the potential role and contribution of conventional business and 
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public sector organisations in corporate and public environmental, social and 

economic management for all practices. 

The conversion of environmental management systems to sustainable 

management systems, represent a smooth transition to face the new global 

challenge, embracing sustainable business thinking, tools and techniques to 

identify, evaluate and improve social, economic and environmental 

organisational commitment. 

A major challenge in implanting sustainable management systems in many 

organisations is to free the logjam that currently exists between 

% understanding' and %action' in many organisations. 14 Therefore, several 

British governmental organisations and standards institutes came forward 

with the SIGMA Project. 

4.6 The SIGMA Project (1) 

The SIGMA Project -which stands for Sustainability; Integrated Guidelines 

for Management- was launched in 1999 by the British Standards Institution, 

Forum for the Future, and Accountability, and is primarily funded by the UK 

Department of Trade and Industry (DTI). 115 

" Many pioneering organisations world-wide now believe that if they do not address 
social and environmental issues as well as economic goals, they will not survive... 
they embrace the idea of the triple bottom line in their management system - 
accounting not justfor their economic performance but also their environmental and 

84 The SIGMA Project website httl2: /Iwww. projectsigma. com/index. asp last accessed 
February 2003 
85 Full version of the SIGMA Guidelines and overview is found at 
httn: //www. t)roiectsiL, ma. com/SIGMAProiect/Publications/IntroGuidelines. asr) last visited 
February 2003 
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social performance"86 

Therefore, the SIGMA Project created a set of Guidelines, based on a series of 

inter-linking and supporting components. These components comprise: 87 

"A set of principles that help an organisation to understand and navigate 

the parameters of sustainability. 

"A management framework that integrates sustainability issues into core 

processes and mainstream decision-making. 

"A series of tools and approaches which organisations; can use to 

implement effective strategies, initiate culture change, promote learning, 

set objectives, and then achieve the goals. 

While the tools can be applied flexibly according to the organisational needs, 

existing practices and culture, the SIGMA principles and management 

framework are core elements of the guidelines. 

The project's objectives are to develop a management framework to help 

organisations tackle sustainability, develop practical guidance and tools that 

empower organisations to move towards a more sustainable way of doing 

business and to develop a management process that embeds sustainability 

into mainstream organisational policy, strategy, practice and procedures. It is 

also part of the objectives to establish and nurture learning communities that 

furthers the aims and objectives of sustainable development and finally to 

ensure the development of these objectives is achieved through a genuine 

86 The SIGMA Project Guidelines, The SIGMA Project website, Pilot Draft May 2001, Section 
2.0 pp. 11 httl2: //www. 12rojectsigma. com/SIGMAProject/Publications/TntroGuidelines. a$12 
137 ibid. 
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dialogue with stakeholders. 811 

This short description of the SIGMA project shows how extensive sustainable 

management systems can get to help organisations on their road to attain the 

triple bottom line principles. Whether organising the SIGMA principles on 

two levels; firstly, underpinning concepts of accountability, capital 

enhancement and environment sustainability and secondly, by a series of 

questions that organisations should ask themselves about their performance 

and practices, or whether analysing the key phases contained in the 

management framework or whether using any of the tools in the SIGMA 

toolkit, it becomes obvious to business that sustainable systems are the way 

forward to survive and remain competitive. 

4.7 The Way Forward 

This Transition from EMS to SMS has shown that awareness of the critical 

importance of the environment is not enough, but that social and economic 

concerns are on the same level of significance for better performance. In this 

chapter, it was important to analyse 'Systems Thinking" in general, and 

describe how the theory functions. 

Peter Senge's work has provided the basics for systems thinking theory and 

the five disciplines. Donella Meadows built her research on this theory to 

analyse and demonstrate how to implement changes to existing systems by 

identifying the different leverage points in the system. Applying sustainable 

management systems, as in the case of the SIGMA Project, gives a better 

88 httl2: /Iwww. 12rojectsigma. com/SIGMAProject/STGMAProjectOvervipwpdf 
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opportunity for sustainable performance. It is not only about environmental 

concerns, but it is about a better future on the three parallel strands of 

economic, social and envirorurnental concerns. 

Sustainable approach to management systems is proven to be a valid 

contribution to sustainable performance which aligns with the arguments for 

implementing sustainability into the project management process, from the 

early phases of any project, as advised by Meadows. Achieving a more 

effective impact is possible when the change is implemented from the early 

stages using the right leverage points. 

The next stage of this thesis illustrates the interaction between the three 

pillars of this research (i. e. Project Management, Sustainable Development 

and Construction Industry's Practices) within a tri-dimensional framework 

to achieve a more sustainable project management process for construction 

practices starting from the earliest phases of projects. Systems thinking and 

its theory's basics and the identification of leverage points will act as the 

'milieu' which will allow the tri-dimensional integration to take place and 

will fortify their existing relationships. 
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PART II: Rethinking the Relationships; 
The Tri-Dimensional Integration 
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CHAPTER 5 

THE INTEGRATION 

"A systems approach ... provides a multi-dimensiOnal framework in which 
information from different disciplines and domains can be integrated without being 
forced into a one-dimensional mapping. " 

Clayton and Radcliffe "Sustainability: A Systems Approach"' 

This chapter represents the beginning of the second part of the research; a 

systems thinking approach to the integration of sustainable development 

into project management processes for the construction industry. 

Figure 5.0: Illustrating the four pillars of the research's hypothesis with special emphasis on 
the outcome of the Tri-Dimensional Integration. 

Figure (5.0) demonstrates the research's hypothesis which relies on using the 

guidelines of 'systems thinking' theory and leverage points in bringing 

together the complex systems of construction, sustainable development and 

I Anthony MH Clayton, Nicholas) Radcliffe, Sustainability: A Systems Approach, The Institute 
for Policy Analysis and Development and WWF-UK, Earthscan Publications Limited, UK, 
London, 1997, pp. 12 
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project management. In this chapter, the 'systems thinkingý approach is 

argued to generate a tri-dimensional integration between Sustainable 

Development (SD) and Project Management (PM) processes for the 

construction industry. 

The construction industry, the sustainable development guidelines, the 

project management processes and areas of knowledge and finally, the 

theory of systems thinking and leverage points have all been examined as an 

individual dimension with a limited standpoint on the potential for 

integrating them. This chapter is the transformation, taking the previous 

analysis to a synthesis of the arguments and demonstrate these elements 

working together in a multi-dimensional functioning agenda. 

5.1 Introduction 

This chapter is not only proposing a tri-dimensional integration between the 

complex systems of project management, sustainable development and 

construction practises but also a systems thinking approach to this 

integration through the identification of leverage points within the existing 

systems and processes. This is first justified in the chapter to demonstrate 

how systems thinking and leverage points would act as the best means or 

catalysts for allowing the synthesis between the three pillars. This is 

displayed through allowing the elements in question to interact within a 

systems thinking 'milieu' enhancing this interaction, thus they are not forced 

into a one dimensional framework but rather a tri-dimensional structure that 

enhances information flow from one system to the other. 

The main objective of this chapter and the research as a whole, is not only to 
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propose a different approach or a new integration but mostly it is to 

recommend a contribution towards a solution as to how to translate such 

suggestions into real active actions in real practices. This is why; the body of 

the chapter relies on three distinctive case studies as a fundamental part of 

the methodology of the research. The first practical application of the 

hypothesis portrays the Egan Agenda's Drivers from a systems thinking 

point of view, integrating SD into construction practices generates a 

sustainable construction agenda. 

The second case study is the identification of leverage points within one of 

the most important phases of all construction projects; the procurement 

stage. This is demonstrated as an example to the integration between PM and 

construction practices through a systems thinking approach. Project 

lifecycles and phases are demonstrated through the procurement stage to 

attain a more sustainable application to the project phase in question (i. e. 

procurement) through the identification of sustainability gaps within an 

existing Government model which should have been following 

Government's sustainable initiatives. 

The final case study application withdraws the research into its fundamental 

conclusion; integrating SD into PM processes for construction projects. The 

case study examines the notions of a sustainable development approach to 

the PMBOK processes and knowledge areas and describes the way forward 

to implement the desired change into the core knowledge of PM to envisage 

an efficient implementation of SD guidelines into the PM standards of the 

PMBOK. The integration explores the potential of a holistic approach to 

strategic project management and show how a systems thinking approach to 
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PM processes would enhance PM's contribution to construction projects. 

This chapter is an analysis of what the hypothesis of this research stands for 

in terms of integrating the previous elements of the research into a more 

coherent and active framework that would enhance sustainability 

performance within construction through the vital contribution that project 

management offers to construction practises. 

5.2 Impelling Reasons for A Systems Thinking Approach 

"... what is needed is not the continual search for the single method as the way to 
achieve better practice. We need new thinking, underpinned by a strong philosophy, 
to give us a coherent set of concepts that integrate and add value to the best of the 
existing ideas. Such an approach will help us clarýý what needs to be done and what 
needs not to be done. It will allow us to focus on what is necessary and sufficient, 
and enable us to establish responsibilities and accountabilities. We are proposing the 
use of 'Systems Thinking' to 'Rethink Construction'. "2 

'Systems Thinking' can be used across a wider range than just construction 

because of its generic uses and analysis of leverage points which allows 

greater applications in many fields and working environments. However, 

this chapter puts forward new emphasis on its implementation in 

construction practices and processes through the analysis of the component 

parts of construction projects while keeping a perspective on the whole 

picture of practices. Furthermore, the research first presents the criteria for 

assessing the success of applying systems thinking to the proposed 

integration. 

2 David Blockley and Patrick Godfrey, Doing it differently, syste? ns for rethinking construction, 
Thomas Telford Publishing, London, 2000, pp. 11 
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The research's arguments can not develop the use of systems thinking as the 

governing milieu of this integration unless this is justified. The following list 

represents the justification of sudi proposition. 

The views expressed by David Blockley and Patrick Godfrey in their recent 

publication 'Doing it differently; Systems for rethinking construction'3, 

endorse the research's approach to the use of systems thinking for the 

integration of sustainable development, construction and project 

management as the following list demonstrates. 

This research argues that the use of systems thinking and leverage points 

theories will help the practice to produce a simple approach to the 

complexity of the construction processes. An integration underpinned by a 

systems thinking approach allows the break down of processes and systems 

to a simpler level of system description which makes interventions and 

changes easier to identify. 

A systems thinking approach would demonstrate flexibility in embracing 

practical steps towards change. Applying new visions of systems thinking on 

practical projects is demonstrated to be efficient and generate a more positive 

impact because it originates from within the system and is not imposed on it 

from without. 

It would acknowledge sustainability as part of the tools and techniques for 

the knowledge areas of PM. This integration makes use of sustainability tools 

to manage uncertainty and influences the transformation of Inputs to 

3 ibid. Part 1 "The need to do it differently - 1. Meeting the Challenge", pp. 3-26 
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Outputs. This linear interaction will be analysed again but from a systems 

thinking point of view in terms of integrating sustainable development 

within its list of tools and techniques. 

The theories of systems thinking would help the reader understand how 

complex systems function through the analysis of their diagrams of influence 

(systems maps/diagrams as Peter Senge called them). This representation of 

complex systems as diagrams, allows better identification of processes, stages 

and leverage points to simplify the complexity of the system in question. 

As a governing milieu, systems thinking theories would allow the 

Integration of sustainable development guidelines more easily and clearly 

into construction processes starting with the core of its activities which are 

represented by the project management knowledge areas and processes. This 

would highlight the connections between and among sustainable 

development, construction and project management as presented in figure 

(5.2) below. 

The theories embrace the current government's initiatives such as the Egan 

Report and Rethinking Construction agenda but from a holistic point of view 

rather than regulations enforced upon the industry. It helps understand the 

common ground and relationships between quality and value which 

underpins the necessity of adding project value management to the nine 

main areas of knowledge provided by the PMBOK as described in chapter 3. 

The approach would recognise the need for radical change not only on the 

environmental strand but also the social as well as the economic levels 
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because sustainability not only calls for envirorumental protection but also for 

adding value to the clients, users and employees while maintaining 

economic profitability. 

A systems thinking approach would identify the great potential in 

implementing changes to the parts which will benefit the whole; this would 

help the industry accomplish the Egan agenda while benefiting from the 

sustainability approach. Not only on the construction side of projects, but 

particularly through the fundamental parts of projects, where project 

management processes and knowledge areas represent a crucial part of all 

current projects. 

It would also help the reader realise that changing processes driven by 

compelling propositions of a sustainability approach would accomplish a 

stronger more creative vision which would enable and facilitate the 

connectivity with practicality. It is not only about introducing new initiatives 

but mainly about how to apply these strategies to current practices. 

Finally, the proposed approach incorporates people and processes in order to 

transform the processes from a guiding procedure to a peg on which to hang 

all attributes. This incorporation allows the processes to maintain the vision 

of the whole while preserving the individuality of the parts. Therefore, the 

processes become the source of actions and the core base of knowledge for all 

projects. 

From a systems thinking point of view, the process in which any system 

proceeds becomes the most important part of the framework. A systems 
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thinking approach calls for more focus on the processes and therefore, it 

encourages systems' analysts to use creative thinking in representIng the 

processes in diagrams of influences. This new interpretation of the 

importance of processes for all systems underpins the central role of 

processes in unifying ideas and techniques; 

"Process is the core concept on which all other ideas are hung as attributes to 
represent what the process is ... processes are used to integrate ideas and give us a 
way of seeing an essential simplicity in complexi(y. "4 

In the Current View, Process is: - In Proposed New View, Process is: - 

a way of getting from where voij are to 
"a task oi- activity where you want to be 

can be viewed from many perspective such 
" can only be viewed from one perspective 

as function, value, risk and change 
" only useful in a restricted way the central idea on which ideas are 'hung' 
" only useful when condition are stable and 0 useful to help manage risk when conditions 

repetitive are uncertain 
" inflexible, difficult to accommodate change 0 flexible and can be use to manage change 
" only useful when condition are predictable 0 useful to manage high uncertainty 

with low uncertainty 
" not very dependent on teamwork 0 totally dependent on teamwork 
" not seen as being useful across 0 essential for work across organisationa I 

organisational boundaries boundaries 

" only to be used on a clear problem a useful to clarify complicated problems 
"a lot of work to produce a model 0 to be used right from the start 

0 used to unify ideas with a rich set of 
" limited in the number of attributes used attributes, particularly a clear purpose, J 

definition of success and a process owner 
Table 5.1: A New View of Process, 

Table 5.1, describes the proposed view of 'process I in comparison with the 

typical current view. This new view underpins the emphasis on focusing on 

4 David Blockley and Patrick Godfrey, Doing it dýfferently; systents for rethinkin, ý construction, 
Thomas Telford Publishing, London, 2000, pp. 55 
I ibid. pp. 30 
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the PM processes as well as general processes of construction discussed by 

the Egan drivers which will be analysed from a systems thinking point of 

view later in this chapter. 

But first, the research now presents the body of the proposed integration in 

terms of components, interconnections and general characteristics governing 

the interactions. 

5.3 The Framework for the Integration 
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Figure 5.1: 
Left hand side: Typical Venn diagram between A, B and C producing 7 Interior Regions (1) 

to (7) and I Exterior Region (8) 
Right hand side: The Tri-Dimensional Integration between Construction Industry "A" (1), 

Sustainable Development "B" (2) and Project Management "C" (3) within the External 
I milieu' of Systems Thinking and Leverage Points (0) 

Figure (5.1) is composed of 2 shapes; on the left, a diagram of a typical Venn 

diagram on 3-sets (A), (B) and (C) and the outside 'milieu' of (12). On the 

right, is the illustration of the tri-dimensional integration between the 

construction industry, sustainable development and project management 

enhanced by the external 'milieu' of systems thinking and leverage points. 
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On the left hand side of figure (5.1), the Venn diagram produces 7 interior 

regions (1) to (7) and one exterior region (8) which represents the region 

embracing the diagram. This illustration explores not only the relationships 
between the three intersecting circles (1), (2) and (3) but also the 

interconnections among them, represented by the regions (4) to (7). The 

regions (4) 'A n C, (5) ýA n B' and (6) 'B nC consist of common grounds 

among two sets but not the third, the region (7) 'A nBnC consists of 

common grounds which are simultaneously in all three. 

On the right hand side, an illustration of the tri-dimensional integration 

proposed where the four pillars of the integration are: - 
1. The Construction Industry (chapter 1) represented by the Blue Circle 

is the substitute of Region (1) 

2. Sustainable Development (chapter 2) represented by the Green Circle 

is the substitute of Region (2) 

3. Project Management (chapter 3) represented by the Red CircIe is the 

substitute of Region (3) 

4. Systems Thinking and Leverage Points (chapter 4) represented by the 

square surrounding the three circles; the substitute for Region (8) or 
(0). It acts as the tool proposed by the author to enhance this 

integration as its catalyst. 
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5.4 The Interconnections between the Three Dimensions 

Figure (5.2) explores in greater detail the interconnections between the three 

dimensions explained earlier in the right hand shape of figure (5.1). Based on 

the previous analysis of the construction industry, sustainable development 

and project management in chapters 1,2 and 3, figure (5.2) details the 

relationships between and among them. 

Chapters 1 and 3 demonstrated the imperative role that project management 

plays in the successful completion of construction projects from the early 

phases of initiation through all the following project phases; this is 

represented in figure (5.2) below by Region (4) 'Project Lifecycle and Phases". 

Chapters 1 and 2 explored the relationship between the sustainable 

development agenda and construction which produced a new approach to 

construction performances; 'sustainable constructioný represented in figure 

(5.2) by Region (5). 

Chapters 2 and 3 demonstrated that the project management commitment to 

the sustainability agenda was vague and did not represent the great potential 

of possible integration within the PM processes and knowledge areas 

illustrated in the PMBOK. This potential which will be examined in further 

detail in this chapter is represented by Region (6) TM Processes and 

Knowledge Areas'. 

Finally, Region (7) illustrates in figure (5.2) the 'Sustainable PM Processes for 

Construction Projects'; it is the common ground resulting from the 

interaction between the three dimensions. 
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Figure 5.2: - A Verm diagram illustrating "The Tri-Dimensional Integration within a milieu of 
'Systems Thinking' theory and Leverage Points" 

The context of 'Systems Thinking' theory represents the milieu or setting 

which allows the identification of leverage points among the 

interconnections between the three dimensions of the framework; the 

external region (8) or (0). 

While 'systems thinking' enhances the interconnection between each of the 

three circles, representing a corresponding dimension of the integration, the 

identification of leverage points becomes a vital stage of this enhancement 

between the three dimensions without losing perspective of the whole 

framework of integration. Maintaining this vision of 'the whole' while 

working on the components of the framework has been already explained 

but this chapter highlights, explains and analyses the interconnections 

between the three dimensions as well as identifies the leverage points among 

them. 

194 



5.5 CASE STUDY 1: Systems Thinking Approach to 

Sustainable Construction 

This research discussed the current under performance of the construction 

industry in Europe and more specifically in the UK, by analysing some of the 

government initiatives to improve the industry's performance as well as the 

links between those initiatives and the need for sustainable development to 

be involved in dealing with the inevitable change. The Egan Report 

represented a significant milestone on the road to a better construction future 

but this thesis presented the case for criticising the report for its lack of 

commitment to sustainability. Sustainable construction is therefore a new 

agenda for dealing with change and it presents itself as the solution for 

integrating sustainable development guidelines into construction practices. 
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Figure 53: Illustrating the research's hypothesis with special highlight on the interaction 
between the 'Construction Industry' and 'Sustainable Development' to create 'Sustainable 

Construction'. 

This section discusses the sustainable construction agenda (highlighted in 

figure (5.3)) from a systems thinking point of view. 

Government's initiatives were introduced to guide the industry towards 
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sustainable construction with guidelines illustrated in (figure 5.4). The Egan 

report praised the performance of the industry but called for more to be 

done. 'Rethinking Construction' was the answer to government's 

commitment to implement sustainability into construction practices. The 

inevitable change confronting the industry carried risks but also created 

opportunities for a better future for the industry. 

Setting & promoting tai 

Spreading best practice 

Stakeholder dialogue 

Demonstrating the business case for 
in M( ore sustainable construction 

PP 

Monitoring and observing performance 

ractical examples of sustainability 

Collecting information on 
Sustainability initiatives 

Promoting awareness and educating people 

Figure 5.4: The Road to Sustainable Construction', 

Sustainability can be introduced to the Egan drivers and transform the Egan 

agenda to a more effective way of integrating sustainable development 

guidelines into the industry. 

Following the impelling reasons for a systems thinking approach, looking at 

the Egan drivers from a systems thinking point of view could change 

'Rethinking Construction' significantly as it has been introduced in the 

1, The Construction Confederation and CIRIA, The Toulards Sustainable Construction Conference 

-Building a Better Way of Life, Conference proceedings, Queen Elizabeth Conference Centre, 
London, July 2000. 
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research work done by David Blockley and Patrick Godfrey in 'Systems for 

Rethinking Construction". This interpretation reflects on the analysis of the 

procurement processes as a significant part of all construction processes and 

furthermore, on the importance of 'process' in the new view of a systems 

thinking approach. 

5.5.1 The Egan Agenda from a Systems Thinking Point of View 

Rethinking Construction - The Egan DriversI FFrom 
a Systems Thinking Point of View 

" Committed leadership 40 Focus on the customer to define purpose 
0 Be clear about roles to deliver the purpose 

" Focus on the customer * Clear any differences of understandings of 
what makes up or forms the system 

" Quality driven agenda * Make sure the system is appropriate for the 
purpose 

" Integrating processes and tearns 0 Make sure the system is dependable and 
measurable 

19 Commitment to people Be clear about systems value and ethics 

'Fable 5.2: The Egan Drivers from a Systems thinking Point of View8 

* Committed Leadership 

Systems thinking emphasises the ideas of the leaders as team coaches whose 

role is to bring out the best in their team by encouraging and developing 

their skills. Success is about team behaviour as a whole and it is just as 

important to support the team leader by appropriate behaviour as it is to 

lead. Peter Senge described shared vision and team learning as crucial ideas 

in thinking through these ways of behaviour especially when senior 

managers are so involved in the day to day activities that these essential 

leadership qualities go absent. 

7 David Blockley and Patrick Godfrey, Doing it differently; systeins fibr rethinking constmetion, 
Thomas Telford Publishing, London, 2000, pp. 300-302 
I ibid. 
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* Focus on Customer 

Systems thinking helps to understand value and not just focus on cost. It 

helps acknowledge that bringing value to the project originates from the 

processes and that thinking about the whole life cycle of process identifies 

opportunities to deliver value to customers. Value originates from the clients 

and the individuals who are part of the general processes. A systems 

thinking approach makes that connection easier to grasp and calls for the 

process to include less of what is not needed and more of what adds real 

value. 

'I Integrated Processes and Teams 

Systems thinking is all about the whole as an entity and the parts from which 

the whole derives. Maintaining this vision, allows the understanding of what 

makes the whole; the framework integrates, naturally, processes and teams 

where the latter deliver success for every process previously identified by the 

team leader. This displays a more serious commitment to shared vision, one 

of the five disciplines of Senge, and helps the team members to believe in the 

process they are working on, rather than just following the visions of senior 

management. 

9 Quality Driven Agenda 

A systems thinking approach gives a much wider understanding of what 

quality is and its connections with value. A quality driven approach to 

existing processes delivers higher value through better effectiveness and 

efficiency embedded by systems thinking. A systems thinking understanding 

of what the process entails helps deliver quality to the agenda which fulfils 

the customer's expectations. 
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* Commitment to People 

Systems thinking puts an emphasis on people whether as leaders or team 

members. It gives them empowerment both inwards in their personal 

development and outwards when taking roles and responsibilities within the 

process. Systems thinking presents and helps identify opportunities for 

improvements at all levels and self fulfilment for individuals as it highlights 

the prospects for change within the existing process in order to improve 

performance. 

This analysis of the Egan drivers from a systems thinking point of view, 
highlights the importance of a systems thinking approach to the agenda and 
demonstrates the importance of involving systems thinking when tackling 

sustainable construction. 

Environmental responsibility, social awareness and economic profitability 

are the key strands for sustainable construction identified by most of the 

previously analysed initiatives. Sustainable construction presents itself as the 

new agenda, but the major question is how to introduce this sustainability 

agenda to the existing frameworks of construction practices? The integration 

of sustainable development into construction, when considered as an 

inevitable and required change to current practices, has to start from within 

project management processes through the methods and theories of systems 

thinking and leverage points. 

The answer to better integration of sustainable development into 

construction projects and their processes is a systems thinking approach to 

sustainable construction. 
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5.6 CASE STUDY 2: The OGC Generic Procurement Process 

Model 

"The development of new procurement strategies is an approach increasingly being 
adopted by construction clients to achieve improvements in quality and value and to 
allocate risk where it can be managed. "9 

Procurement processes represent a vital stage of PM as one of its knowledge 

areas and also a major phase for all construction projects. The delivering of 

sustainable construction is dependent upon adopting an appropriate 

procurement strategy and this places responsibility on the 

client/stakeholders to play a key leadership role during the pre-design stages 

of construction projects. 

In general, procurement processes stand for the acquisition stage of all 

project related goods and personnel (i. e. consultants and contractors), it is 

mainly about balancing quality and price. This emphasises the importance of 

procurement processes as an essential part of the PM areas discussed earlier 

in chapter 3. Procurement processes have a direct impact on all other areas of 

construction management. More specifically, for sustainable construction, 

procurement issues should be one of the main stepping stones into the 

sustainability route. 

Since government's initiatives, which discuss sustainable construction, are 

calling for better integration of sustainability guidelines into their practices, it 

is now the research's intention to examine whether government's models of 

practice follow the recommendations of these initiatives. 

9 B. Addis & R. Talbot, Sustainable Construction Procurement, A guide to delivering 
environmentally responsible projects, CIRIA publications C571, London, 2001 
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This is why; the following OGC model is an illustrated example to 

demonstrate the possibility of applying the previous analysis on a practical 

process by identifying the best way for integrating sustainability into the 

existing process that does not have sustainable development within its 

objectives. 

The Office of Government Commerce (OGC)10 is an independent Office of the 

Treasury reporting to the Chief Secretary created by the government in 1999. 

It is responsible for a wide ranging programme which focuses on improving 

the efficiency and effectiveness of central civil Government procurement. 

From 2003-04 it has a key role in assisting departments set up project and 

programme management centres of excellence in all departments including 

construction where it also provides construction procurement training and 

technical assistance covering the 'Essential Requirements for Construction 

Procurement"'. 

Since January 2001, the OGC agreed that new procurement projects in civil 

Central Government will be subject to a new process which has been titled 

'Gateway Reviews'. This new process applies equally to those, organisations 

which already have strategic partnering arrangements in place. " 

10 The Office of Government Commerce (OGC), Website www. ogc. gov. uk last accessed 
October 2003 
11 ibid. "Construction Procurement Training" 
12 ibid www. ogc. gov. uk 
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Figure 5.5: Illustrating the research's hypothesis with special highlight on the interaction 
between the 'Construction Industry' and 'Project Management' throughout the 'Project 

Lifecycle and Phases'. 

This section discusses 'Procurement Processes' as an example of one of the 

phases of projects as shown in figure (5.5). Indeed, the procurement phase is 

one of the most important stages of any project's lifecycle. Therefore the 

OGC procurement Gateway Reviews model was chosen as a platform for 

illustrating a systems thinking approach to construction projects lifecycle. 

The Gateway Review is a review of a procurement project carried out at a 

key decision point (gate) by an experienced team, independent of the project 

team where procurements are any finite activity designed to deliver a 

government requirement and involving government expenditure. It 

examines any project at the critical stage in its lifecycle to provide assurance 

that it can progress successfully to the next stage. 

The Gateway Review is designed to be applied to all projects that procure 

services, construction or property, IT enabled business change projects and 

procurements utilising framework contracts. It also meets the requirements 
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of the Gershon Report13 and is consistent with "Ad-iieving Excellence in 

Construction'14. The Gateway Process is based on well proven techniques 

that lead to more effective delivery of benefits together with more 

predictable costs and outcomes. 

Figure (5.6) shows the critical points at which the Gateway Process considers 

the project in its development, they are identified as Gateways. There are six 

Gateways during the life cycle of a project, four before contract award and 

two looking at service implementation and confirmation of the operational 

benefits; Gateway Review 0 to Gateway Review 5. At this point, it is 

necessary to point out that the current OGC Gateway process Model 

(published in July 2003) has gone through few amendments since it was first 

introduced and published on the OGC website in June 2000. 

There are minor differences between the two versions. In the early version 

there were only five Gateways, named Gateway Review 1 to 5 preceded by a 

'Start Up' phase of information gathering and developing of project brief. In 

the latest version, this is called Gateway Review 0 (Strategic Assessment). 

13 The Gershon Report is a report titled 'REVIEW OF CIVIL PROCUREMENT IN CENTRAL 
GOVERNMENT' written by Peter Gershon who was appointed to head the review team by 
the Paymaster General and the Parliamentary Secretary to the Cabinet Office in November 
1998 and following Ministerial changes that took place in December 1998, the Chief 
Secretary to the Treasury became responsible for procurement matters. The report can be 
accessed at www. hm-treasury. gov. uk 
14 "Achieving Excellence in Construction" is a ministerially endorsed Office of Government 
Commerce (OCC) strategy that central departments, agencies and Non Departmental Public 
Bodies (NDPBs) are required to adopt on all new construction, refurbishment and 
maintenance projects. Latest version published by the Government Construction Clients' 
Panel (GCCP) and the Office of Government Commerce (OGC) in February 2003. It is based 
on a government initiative "Achieving Excellence" which started 1999 to improve the 
performance of governmental clients of the construction industry. The report discusses the 
strategy for sustained improvement in construction procurement performance and in the 
value for money achieved by government on construction projects. The report can be 
accessed at httl2: //www, ogc. gov. uk/sdtoolkit/referencelachieving/a-chievin. html 
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5.6.1 The OGC Gateway Reviews 

Figure (5.7) shows the latest version of the OGC Generic Procurement Project 

Process Model with the start up phase renamed into 'Gateway Review 0/ 

Start Up'. The remaining five Gateways have minor changes in wording. The 

arguments of this illustration are based on the early version of the model but 

having reviewed the latest published Gateway Reviews Model, it is clear that 

the changes do not affect the perspective of the following analysis nor the 

general arguments. 

Appendix 3 portrays a detailed examination of the existing model and its 

Gateway Reviews from Start Up (Gateway Review 0) to Benefits Evaluation 

(Gateway Review 5). It shows the OGC's description of the model which 
highlights the obvious lack of sustainable development guidelines which are, 
in fact, non existent in the description of any of the Gateways. 

Although the model represents the government initiative for better 

procurement performance, including construction projects, it does not echo 

government initiatives for sustainable performance throughout the range of 

its different activities. The OGC model does not address any sustainable 

agenda and falls short of any mention of sustainable development as an 

objective or guideline for the Gateway reviews process. 
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16 The Office of Government Commerce (OCC), The Gateway Reviews Procurement Model, 
website WWW. 0VC. g0V. Uk last accessed October 2003 
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Although, the OGC Gateway Reviews Process represents a positive initiative 

for procurement and a significant step forward towards better future 

performance, it clearly falls short of showing any clear commitment to the 

incorporation of a sustainable development agenda in the processes. It has 

been mentioned in the OGC reports that this model follows all the 

governmental initiatives including those for the construction industry. But 

this research has now proved that the model requires a serious 

implementation of 'change' to its process. The model mentions neither 

sustainability guidelines nor makes any serious attempts to address 

sustainability within its objectives or guidelines. Sustainable development is 

the 'change" which needs to be introduced to the process. 

5.6.2 A Sustainable Approach to the OGC Procurement Model 

For each of the reviews, the OGC provided in the corresponding reports long 

lists of questions discussing 'the areas to probe' for each Gateway Review. 

These questions did not put any stress on the importance of sustainable 

development for such an important process such as the procurement process. 

Thus, the research suggests an additional list of "areas to probe' which query 

the sustainability issues of the process, by proposing additional purposes for 

the Gateways that would help the whole Review process to benefit from the 

proposed integration between sustainable development and the procurement 

process. These additional purposes comprise: - 

* Initiate a sustainable development agenda which would serve the 
business case and the client's needs and expectations. 

* Ensure that sustainable development is discussed from the early stages as 

a fundamental objective for the process. It has to start from within a high 
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level of decision making to ensure proper implementation in each 
Gateway. 

" Establish a list of sustainable development goals and guidelines to ensure 

the proper feasibility of each of the Gateways. 

" Identify the benefits of integrating sustainable development and clarify 

the potential of a sustainable approach to the clients, stakeholders, team 

leaders and team players. 

" Identify the social, environmental and economic benefits and guidelines 

in terms of the overall of the process. The Key strands of sustainable 

development are not viewed as restrictions to the process but 

opportunities to proceed with the Gateways Reviews in a sustainable 

approach. 

" Ensure that the proposed strategy for sustainable development for the 

process meets the guidelines of the governmental agenda of making the 

industry more sustainable. 

" Ensure at every stage and Gateway that the proposed sustainable 
development strategy complies with the goals and objectives of the 

corresponding stage. 

" Restrict the list of suppliers or bidders to authorities which favour 

sustainable acquisitions and sustainable chain management procedures. 

" Identify a sustainable approach to assess, monitor, anticipate and deal 

with risks. 

Assess the sustainability strategy before and after each Gateway to 

monitor and weigh up the achievement of the goals on each level of the 

process. 

4o Ensure the documentation of all phases of the strategy to guarantee the 

recording of all findings, benefits, risks and lessons learned in 
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implementing the integration. 

A new model for the procurement process which serves the purposes listed 

above is now presented as a model which addresses the sustainability 

questions and benefits the whole process. 

The focus of the research now is to put these arguments into practice by 

demonstrating how to introduce sustainable development as a factor of 

change to the existing system of the OGC procurement process. This new 

model illustrates how the previous analysis of systems thinking and leverage 

points helps integrate change in more efficient and effective ways. 

The new proposed model shown in figure (5.8) identifies the sustainability 

gaps which are recognised as opportunities for creating a sustainable 

procurement process. The new version of the model addresses sustainability 

as a fundamental part of the process and the criteria for creating the business 

case unlike the original version shown in figure (5.7). 
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5.6.3 The Leverage Points for the Sustainable OGC Model 

In the original procurement process proposed by the OGC, the six Gateways 

Reviews discuss matters such as business case, teams, reports, lessons 

learned, procurement strategies, supply methods, development of service, 

evaluation of benefits and general management benefits. Despite. all the 

implications of these matters on the social, environmental and of course the 

economic sides of the process, the reviews do not include sustainable 

development as a major objective in their plans. 

Sustainable Development seems vital to the completion of such processes, 

especially when providing a procurement process for construction projects in 

order to achieve a better level of social service, protect the environment and 

of course complete a successful business case. 

The sustainability gaps within the OGC process should be addressed as 

opportunities and most importantly as points of leverage for introducing the 

new sustainable approach. Figure (5.8) is the proposal for a new sustainable 

approach to the original OGC procurement model. The leverage points 

which were identified within the process following systems thinking theories 

are now put forward through the proposed model as an enhanced version of 

the original. No additional Gateways have been added but a new approach 

to the existing Gateways, with sustainable development in perspective, 

identifies the places to intervene in the model with efficiency and stronger 

impact. 

Donella Meadows' list of leverage points will be the basis of the following 

analysis. Although, the twelve points of leverage represents major 

211 



opportunities to intervene in any system, it seems very unlikely that all 

would be identified in one system; therefore only few of them will be used in 

this analysis as they are identified as the most obvious opportunities for 

change. 

In general, clear leverage points for the whole system would be through 'the 

goals of the system' (leverage point 3) as well as 'the mindset or paradigm 

out of which the system arises' (leverage point 2). Integrating sustainability 

using these two points of leverage of high order of effectiveness aims at 

assuring that sustainability is firmly embedded into the purposes and 

deliverables of the model. This approach follows the idea that sustainable 

development has to present its case from the early stages of setting the goals 

to be achieved by the system so it would affect, and introduce sustainable 

impacts on every other deliverable that follows in later stages. 

The mindset from which the system arises is based on delivering a high level 

of service while minimizing the risk of procurement for a better social, 

environmental and economic performance and clearly, this is where 

sustainable development fits into the main framework of the system. 

Gateway Review 0/ Start Up: Strategic Assessment 

Ultimately, when introducing change to a system, an effective leverage point 

would introduce the change to the core objectives and sources of the system; 

leverage point 2 'the mindset or paradigm out of which the system arises'. 

Hence, the change becomes a fundamental catalyst of the process and 

therefore influences the deliverables of the system. As explained earlier, the 

aim of this review is to produce a preliminary justification for the project 
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based on a strategic assessment of business needs through an extensive 

phase of information gathering and data collection. The start up review is the 

most significant opportunity to introduce sustainability to the process and 

expect the most positive impact towards a sustainable process from the 

whole model. 

When sustainable development is integrated within the project start up 

phase, it comes in through a high level of decision making with a clear 

assessment from all stakeholders. A decision making level assessment of 

sustainability is to be introduced to the start up review (the mindset from 

which the process arises). 

Gateway Review 1: Business Justification 

The review focuses on the project's business justification, providing 

assurance to the project board that the proposed approach to meeting the 

business requirement has been adequately researched and can be delivered. 

Justifying the business case is fundamental to the scope of the model and the 

continuity of the whole project, therefore integrating sustainability into this 

Gateway Review through 'the rules of the system' (leverage point 5) seems 

to accomplish the target. Through this highly efficient point, sustainability 

can be part of defining the scope, boundaries and constraints/opportunities 

for this stage. A sustainable approach to the business case, especially on the 

strategic level of making primary decisions, provides evidence that no 

conflict exists between the economic benefits and the goal of achieving 

sustainable development. 
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Gateway Review 2: Procurement Strategy 

This review assesses the project's viability and potential for success and 

whether it is ready to invite proposals or tenders from the market. It 

reassures the project board that the selected procurement approach is 

appropriate for the proposed acquisition. 

Considering a sustainable procurement method and a sustainable approach 

to the whole Gateway would help establish the embodiment of SD into the 

system strategy. This identifies with 'the power of adding, evolving and self- 

organizing the system structure" (leverage point 4). This means introducing 

new sustainable rules/guidelines to the procurement process including 

adding positive or negative loops to the method. In this case, the guidelines 

represent the opportunities of doing the process differently. It is an 

enhancement of the previous system towards sustainable efficient 

performance. 

Gateway Review 3: Investment Decision 

This Gateway confirms that the recommended contract decision is 

appropriate before a contract is signed with a supplier or partner. It provides 

assurances on the processes used to select a supplier and it also assesses 

whether the process has been well managed; whether the business needs are 

being met. The author introduces a new approach to the investment plan is 

introduced through a sustainability approach which would confirm the need 
for sustainability to be integrated and which would have significant impacts 

on the whole Gateway as well as the following Reviews. 

In this Gateway, two possible leverage points exist to intervene and integrate 
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sustainable into the system; ýthe strength of negative feedback loops' 

(leverage point 8) as well as 'the gain around driving positive feedback 

loops' (leverage point 7). Whether the need is to have a self-correcting or self- 

reinforcing feedback loop, the investment plan can be integrated with both, 

depending on the circumstances of each stage of the investment plan. 

Maintaining the monitoring authority for the Gateway is vital to ensure the 

proper feedback of sustainable development of the investment decision 

making. Whether the Gateway is experiencing a positive or negative 

feedback loop, the important step is to consider the triple bottom lines 

guidelines and their impact on the decision making level. 

Gateway Review 4: Readiness for service 

This review focuses on whether the solution is robust prior to delivery; how 

ready the organization is to implement the business changes that occur 
before and after delivery, and whether there is a system for evaluating 

ongoing performance. 

Leverage point 9 'the length of delays, relative to the rate of system changes" 

is introduced as the critical point to integrate and consider the impact of 

sustainability key elements on the service and the degree of readiness to 

proceed with it. Social, environmental and economic impacts represent 

guideline opportunities to the rate of changes of the system and allow longer 

or shorter delays in the feedback loops. The Gateway can only proceed when 

the triple bottom lines are justified and fulfilled. 
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Gateway Review 5: Benefits Evaluation 

This focuses on ensuring that the project delivers the benefits and value for 

money identified in the business and benefits plans, as there should be 

periodic reviews in accordance with planned project reviews and the 

contract administration arrangements. 

For this final stage of reviews, the structure is already built and the real 

Leverage point is in understanding its limitations and bottlenecks and 

refraining from fluctuations or expansions that strain its capacity. Leverage 

Point 10 'the structure of material stocks and flows and nodes of intersection' 

allows the evaluation of the gains and benefits from integrating the 

sustainability approach into the system from the start as well as establishing 

the guidelines for a sustainable approach to the operational and occupation 

phase. 

5.6.4 The Strength of the Leverage Points' Impact on Gateways 

Going through the six Gateway Reviews, trying to identify the most efficient 

leverage point for each stage, it is apparent that the further we go into the 

model; moving from Gateway 0 to Gateway 5, the leverage points identified 

seem to lean more towards the less efficient points on Meadows' list of places 

to intervene in a system identified in chapter 4. 

As explained for Meadows' list, the leverage points were displayed in an 
increasing order of effectiveness (leverage point 12 to 1), where the most 

effective and higher desired impact of change on the whole system is 

leverage point 1. Meadows argued in her publication, that the desired impact 

from introducing change is ultimately achieved when the change is 
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incorporated within the early phases of the system, hence, it would have 

significant desired impacts on the following stages. For the OGC model, the 

research identified the sustainability gaps within the original model as 

critical places/points to introduce the sustainability agenda to the process. 

Gateway Review 0 represents the most efficient opportunity to introduce the 

change as it deals with the fundamentals of the whole procurement model. 

But as the Gateway Reviews progress, the change could still be implemented. 

Change can be introduced to any of the Gateway although the impact 

becomes less efficient the closer the process comes to an end. 

Understandably, when sustainable development is embedded from the early 

stages of the strategic level of decision making of the project, the more 

anticipated impact we can expect. 

5.6.5 Identifying the Right Questions 

Reaching the potential of success desired from implementing that change, 

affects the purposes of each Gateway as well as their potential. When 

sustainable development is integrated into the system, the purposes of each 

Gateway would include: - 

* Ensuring that SD is implemented and achieved within this stage and 

thereafter. 

" Establishing a list of SD goals and ensuring their feasibility. 

" Clarifying the benefits of integrating SD for the initial business case. 

*Ensuring that the goals meet/exceed stakeholders' needs and 

expectations. 
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The potential for success would include: - 

" The social, environmental and economic benefits. 

" Confirmation that the SD plans meet the government SD strategy. 

" Assurance that SD strategies proposed comply with the overall guidelines 

for success. 

While reviewing each Gateway, these questions will be added to the review 

list: - 

" Has the working frame of achieving SD been complying with the goals of 

this phase? 

" Have the social, environment and economic outcomes been considered in 

the overall management process? 

Finally, when studying the readiness for each successive Gateway Review, 

from the strategic assessment stage to the In-service benefits Gateway, the 

following points have to be considered: - 

" Are there any social, environmental or economic requirements that need 

to be achieved before the next Gateway Review? 

" Have all sustainable goals for this current Gateway Review been 

successfully attained? 

" Is there a clear plan for achieving, monitoring and controlling embedded 

sustainability goals and targets? 

" Are there documentations and records of all lessons learned in each 

Gateway and for the overall process of the model? 

The most important aspect of this implementation is always to keep a 

perspective on the whole process. While implementing the changes on parts 
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of the process (phase/Gateway Reviews), the impact affects not only the parts 
but, more importantly, it affects the whole process. This has been a 
fundamental part of the proposal as shown in figure (5.8), but while the 

changes, introduced at the critical points (leverage points) of each Gateway, 

are important, one must keep an eye on the bigger picture and consider how 

the model as a whole would react to the sustainable approach. The 

sustainable approach to the whole of the process has to start from within its 

parts. 

The OGC procurement model that sustainable development can be 

integrated into the model's Gateways Reviews to give the overall Process a 

new sustainable approach. Keeping an even bigger picture in perspective; 

the procurement processes for construction projects represent only a part of 

the bigger framework of processes and knowledge areas of project 

management listed in the Project Management Body of Knowledge 

(PMBOK). The theories of systems thinking and leverage points have been 

followed in implementing the change on the procurement model, but from a 

wider perspective. The research now examines the possibilities of using 

systems thinking to integrate sustainable development into the project 

management processes and knowledge areas listed in the PMBOK. 
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5.7 CASE STUDY 3: Systems Thinking Approach to Project 

Management 

"Comprehensive, informed and inclusive project management is the principle 
I means' to ensure the 'ends'... The Value added to a project by project management 
is unique: no other process or method can add similar value, either qualitatively or 
quantitatively. "I' 

This part of the research presents the case for better construction 

performance when sustainable development is introduced to the project 

management practices within construction. It is now evident that, starting 

with project management, to implement the desired change would have 

greater impact on the overall performance of construction because of the 

crucial importance of PM to construction projects. 

Figure 5.9: Illustrating the research's hypothesis with special highlight on the interaction 
between the 'Project Management' and 'Sustainable Development' within the TM Processes 

and Knowledge Areas'. 

"I Construction Industry Council (CIC), Construction Project Management Skills, CIC 
publications, London, 2000, pp. 2 
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Figure (5.9) discusses a systems thinking approach to the PM processes and 

knowledge areas which are identified to be significant opportunities for 

integrating sustainable development into PM practices. 

Having explained the reasons for a systems thinking approach to all of the 

three dimensions of this research, then discussed the connections between 

the same approach and sustainable construction, the research now 

introduces systems thinking to project management; the third and final 

dimension of the research. 

Project management breaks down to the interactions between the inputs and 

outputs taking place within each process group. Examining project 

management from a holistic point of view, the framework of the system 

relies mainly on the interaction between its fundamental parts (i. e. Inputs - 
Tools and Techniques - Outputs). These fundamental parts constitute and 

ensure the functionality of the whole system, hence when monitoring the PM 

process, it is vital to observe closely these interactions while keeping the end 

result of each phase in perspective. When any of the project activities fail to 

proceed according to the planned schedule, project managers have to 

breakdown the process of the activity in question to its fundamental 

components to reveal where and when the failure took place and therefore be 

able to remedy the failure from its origins. In that case, the failure is 

considered as an undesired 'change' which manipulated the structure and 

affected the whole process of the system. A similar procedure is proposed 

but to introduce a desired 'change'; integrate sustainable development into 

project management processes. 

Following the guidelines of systems thinking, introducing sustainable 
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development to the existing framework of project management has to take 

place through the identification of leverage points within the system. This 

takes the analysis back to the components of project management as a 

functioning system, to the fundamental parts out of which it is formed; the 

processes and their interactions which rely on their inputs and outputs. 

Implementing a significant change such as 'sustainable development" into 

project management has to take place from within its core of knowledge or 

paradigm out of which the project management process arises. 

The hypothesis of this research relies on changing the interactions between 

the lists of inputs and the lists of outputs through embedding sustainable 

development guidelines, indicators and measuring tools into the list of tools 

and techniques of all the PM processes and their knowledge areas listed in 

the PMBOK. Leverage point 2 (the mindset or paradigm out of which the 

system arises) is a very high point on Meadows list in terms of the 

effectiveness of the implementation of the desired change. This point of 

leverage allows the change to take place from within the sources of the 

system. However small this change could be, its effectiveness is expected to 

be of very high significance because the change is introduced to the core of 

the system. This will mean therefore that all subsequent activities, 

knowledge areas, process groups, project processes, project management 

practices and ultimately, the construction projects would be affected by the 

impact of this change. 

Project Management (PM) in this case, not only ensures the proper 

completion of construction projects on time, on budget and within quality 

standards but also becomes the driver for delivering a Sustainable 
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Development (SD) approach to the project. Systems thinking and leverage 

points allow this integration to happen while ensuring that the end result of 

sustainable PM process for construction is achieved. 

5.7.1 Integrating SD into PM Processes 

The PMBOK was criticized in this research for its lack of commitment to 

sustainable development and failure to address sustainability issues more 

seriously and direct practitioners' interest towards the global pressure for a 

better sustainable future. PMBOK holds, within its knowledge areas, 

significant opportunities to embrace sustainability; the following analysis 

represents the main hypothesis for integrating sustainable development 

within project management processes. The hypothesis will be demonstrated 

by introducing a new sustainable approach to the interactions between the 

groups of process and their lists of inputs and outputs as the origin of the 

continuity of the whole PM functioning system. 

INPUTS TOOLS & OUTPUTS 
TECHNIQUES 

1. Product 1. Project selection 1. Project charter 
description methods 2. Project manager 

2. Strategic plan 2. Fxpert judgement identified 
3. Project selection /assigned 

criteria 3. Constraints 

4. Ifistorical 4. Assumptions 

information 

Figure 5.10: Interactions between Inputs and Outputs for Initiation Process (PMBOK)"' 

Appendix 2 Section 11 displays the PMBOK's illustration of the knowledge 

Project Management Institute (PMI), A Guide to the Project Mimagenietit Body of Knowledge 
WMBOKIý Guide), PMI publications, Pennsylvania USA, 2000 Fdition, pp. 53 
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areas and their corresponding lists of inputs, tools & techniques and outputs. 

As shown in figure (5-10), when analyzing each process, the PMBOK 

displays the interactions between the list of inputs and outputs by listing the 

suggested tools & techniques which facilitate the transformation of inputs to 

outputs. For all combined fifty two processes, PMBOK uses the format 

shown in figure (5.10) to display the linear interconnections among the lists 

of inputs, tools and techniques and outputs for each process. The example 

shown in the figure is for the first process of 'Initiation' which is part of the 

knowledge area of 'Project Scope Management' and the Process Group of 

'Initiation'. 

The original list of Inputs will 
display a commitment to 

sustainable development by: - 
*Identifying the social, 

environmental and 
economic influences on 
each input. 

*Assessing the opportunities 
for embracing a 
sustainability approach. 

*Incorporating the 

sustainable outputs 
resulting from the previous 
process. 

TOOLS & 
TECHNIQUES 

Original list ot I ools 

Triple Bottom Line 
constraints & guidelines. 
Sustainability indicators 
and measuring tools. 
Document and record 
the sustainability 
process, lessons learned 
and gained benefits. 

Although the change might 
not affect each and every 

output of the original list of 
Outputs in general the 

change will be according to 
the sustainability assessmo ýt 

and guidelines. The 
interaction with the follow iii 

process will have a 
sustainability impact where 

sustainable outputs from this 
process become inputs to 

subsequent process 

F 

Figure 5.11: Illustration of the proposed sustainable approach to PM processes 

The argument is based on adding sustainable development guidelines, 

indicators and measuring tools to the original list of tools and techniques for 

each corresponding process. Clearly, it is not an attempt to substitute the 

existing list but to add sustainability drivers to its content to enhance and 

direct all of the interactions towards sustainable development. 

Figure (5.11) above illustrates the new proposed sustainable approach to all 
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of the PM processes. The illustration demonstrates the changes which will 

affect the interaction between inputs and outputs on the level of the process 

in question and more importantly on the subsequent process where the 

outputs of the first become the inputs for the latter. 

4P For the lists of 'Tools & Techniques': - Each process should maintain its 

original lists portrayed in the PMBOK. These are not alternative tools or 

techniques but add-ons; constraints of sustainability guidelines. Tools 

and techniques should include triple bottom line constraints and rules 

where sustainability indicators have been agreed upon by a high level 

decision making assessment and choice of sustainability measuring tools. 

e For the lists of 'Inputs': - The original list of inputs should display a clear 

commitment to sustainable development because it originates from the 

projects objectives, business case and resources. A commitment to 

sustainability should allow the process to identify the social, 

environmental and economic influences on inputs. The main goal of this 

approach is to assess the opportunities for embracing sustainability 

through the identification of the need for change from within. The 

assessment should also incorporate the sustainable outputs from the 

previous process to ensure the continuity of the interactions. 

* For the lists of 'Outputs': - they should be representative of the outcome 

of the interactions between Inputs' and 'Tools & Techniques'. 

Sustainable development is embraced by the lists of inputs and integrated 

within the lists of tools and techniques. Therefore, sustainability as an 

outcome might have a different effect on each output, generally, the list of 

outputs changes dramatically towards the sustainable agenda. The new 

sustainable outputs in one process become the new sustainable inputs to 
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the subsequent process, hence the whole process benefits from the 

sustainability approach while preserving its continuity. 

The above briefing defines the hypothesis in terms of general applications on 

all the processes, another example now demonstrates how that approach 

would be applied to the 'Initiation' process shown earlier in figure (5.10) as 

illustrated by the PMBOK. 

TOOLS & 

1. Product description 
2. Strategic plan 
3. Project selection 

criteria 
4. Historical 

information 

I. Project sclection 
methods 

2. Exvert iudizeme 

3. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints, 
Indicators & 
Measuring tools. 

1. Project charter 
2. Project manager 

identified /assigned 
3. Constraints 
4. Assumptions 

Figure 5.12: A Sustainable Approach to the Initiation Process 

Figure (5.12) illustrates the examination of integrating sustainable 

development into the Initiation process. The following is a detailed 

demonstration of the proposed changes. 

For the list of Tools and Techniques for Initiation: - Sustainable 

development is added to the list and becomes an integral part of the 

transformation of inputs to outputs. The primary concern of the new 

approach is to generate further opportunities for the social, 

environmental and economic guidelines to be involved in the interactions 

as well as to reassure that the triple bottom line constraints have been 

followed and therefore the business case is still robust, the social impact is 
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being monitored and is under control and finally, that no environmental 

violations are occurring. 

1. 'Project selection methods': It would also be affected by the 

sustainable approach in terms of changing the decision criteria for 

measuring value or attractiveness to the project owner following not 

only the economic value, but also the social and environmental values. 

While the project selection methods rely on the benefits measurement 

methods and constrained optin-dzation methods, sustainability 

becomes fundamental to the selection by way of enhancing the 

benefits and integrating the triple bottom line into the general 

techniques. 

2. 'Expert Judgement': when required to assess the inputs to this 

process, sustainable development expertise may be provided by 

means of specialised knowledge or training. 

For the list of Inputs to Initiation: - For the initiation process, the inputs 

represent the authorisation to start a new project, since the process itself 

is the first on the list of PM processes. Including sustainability within the 

first documents of the projects on decision making level fortifies the 

approach. 

1. 'Product description': The product description documents the 

characteristics of the product or service that the project was 

undertaken to create. It also documents the relationship between the 

product being created and the business need or any other incentive 

that gave rise to the project; which is the leverage point (the mindset 

or paradigm out of which the system arises). The early involvement of 

sustainable development catalysts in such documents illustrates the 

227 



opportunity for a more effective impact on the succeeding processes. 

In this case, sustainable criteria become associated with the project 

goals and the business case and more importantly the sustainable 

approach rules the relationship between the end product and the 

business need. 

2. 'Strategic goals': the strategic plan of the organization performing the 

project should be considered as a factor in project selection decisions. 

When sustainable development becomes an integral part of the 

organisationýs general policies and project strategies, not only does it 

affect the current project but it grows to be a future scheme for all 

tasks. 

3. 'Project Selection criteria': they cover the full range of possible 

management concerns such as financial return, market share, public 

perceptions, environmental rules, social impacts and maintaining the 

economic profits for the business case. 

4. 'Historical Information: when initiation involves approval for the 

next phase of a project or even the start of a new project, information 

about the results of the previous phases and/or previous similar 

projects is often critical. Therefore, documentation of sustainable 

historical performance is vital not only for the current project but also 

for future assignments. 

For the list of Outputs from Initiation: - The outputs test whether 

sustainable development has successfully been part of the tools and 

techniques and also if it has been effectively considered within the list of 

inputs. 

1. 'Project charter': this is the document that formally authorises a 
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project. The authorisation includes the product description (from the 

list of inputs) and the business need addressed earlier. The sustainable 

approach proposed can now be identified within the business need as 

explained earlier in the business case for sustainability. The 

characteristics of the end product are expected to be in line with the 

environmental rules and social impact guidelines. Most importantly, 

in the bigger perspective, the whole charter should also be in line with 

the governmental initiatives for sustainable development. 

2. 'Project manager identified/assigned': the project's team leader, 

process owners and team players should all be aware of the new 

approach and following Senge's discipline for the learning 

organisation, they should all share the sustainable vision while 

working in a team learning scheme. When identifying and assigning 

the project manager, it is obvious that his/her role as a team leader is 

important in demonstrating personal mastery in terms of sustainable 

approach while allowing the team to be involved with the same vision 

and willingness to exercise shared visions and sustain the team 

lean-dng. 

3. 'Constraints': Although constraints are factors which limit the project 

management team's options, they can also be defined as challenges to 

perform activities differently while preserving/enhancing the 

environment, monitoring the social aspects and sustaining the 

economic profits. 

4. 'Assumptions': generally involve a certain degree of risk because they 

are factors that, for planning purposes, are considered/assumed to be 

true, real or certain. Since they affect all aspects of project planning, 

they are part of the progressive elaboration of the project. The 
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sustainable approach should not necessarily change the nature of 

these assumptions especially if they describe technical related 

information, but for the planning process in general, the new 

approach should be dearly identified within its processes and criteria. 

The analysis of the initiation process is demonstrated as an example of 

integrating sustainable development to its processes. The remaining 

processes found in the PMBOKO Guide (2000 Edition) are illustrated in a 

special questionnaire attached in Appendix 410. 

From the previous analysis, it is now obvious that the approach is applicable 

to the processes and relies on adding sustainable development guidelines, 

indicators and tools to the lists of tools and techniques and also assesses the 

opportunities for change starting from the inputs. 

In order to move forward with the hypothesis of the research, it is vital at 

this stage to map the opportunities for integrating sustainable development 

to the general as well as the specific elementary origin of construction PM 

processes; the knowledge areas. 

5.8 Mapping the Opportunities for SD to PM Processes and 

20 The questionnaire in Appendix 4 is a detailed analysis, launched by the author in June 
2003, of identifying the opportunities for a sustainable development involvement in the PM 
process. It only includes the processes listed in the PMBOKS Guide 2000 Edition. The 
Construction Extension for the PMBOK Guide displays new processes specifically for the 
construction industry (13 new processes) but because it was published at the end of 
September 2003 therefore it is not included in the questionnaire analysis. 
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Knowledge Areas 

In the PMBOK, the fifty two processes and their descriptions are listed in 

detail and mapped to the process groups and knowledge area in the matrix 

shown in chapter 3 (Table 3.1). When analysing these processes, the 

opportunities for integrating the sustainable approach within the lists of 

inputs of each process were identified. As explained in the analysis of the 

sustainable approach to the initiation process (figure 5.11,5.12), the potential 

for adopting a sustainable agenda is significant. 

Coil,: 
Sustainable 

PM Processes 
for 

Construction 
Projects J- 

Figure 5.13: Illustrating the research's hypothesis with special emphasis on the outcome of 
all the elements of the integration working together and interacting to create 'Sustainable 

PM Processes for Construction Projects'. 

As shown in figure (5.13), this section discusses the outcome of the research's 

hypothesis. After discussing the four pillars of the research, their interactions 

and the outcomes of these interactions, the research now examines the 

overall final result of the integration by mapping the opportunities for 

creating a sustainable approach to all PM processes. 

A strong potential is identified and illustrated below in figure (5.14). The 
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knowledge areas, as the origin of PM processes, hold within them the core 

catalyst for change in performance. This also represents a very efficient 

leverage point on Meadows' efficiency scale to introduce sustainable 

development to the whole process and guarantee significant positive impact. 

Figure (5.14), maps the identified opportunities for integrating sustainability 

to the PM process groups based on the generic knowledge areas provided in 

the PMBOK (2000 Edition) and the construction knowledge areas listed in the 

Construction Extension to the PMBOK in terms of their relevance to the 

Sustainable Development (SD) Triple Bottom Line (TBL) criteria (i. e. Social, 

Economic and Environmental). 

The matrix shown in the figure below demonstrates that the relevance of 

each knowledge area to sustainable development is not necessarily the same 

among its own processes (e. g. for 6- Project Time Management; '6.1 Activity 

Definition', '6.4 Schedule Development' and '6.8 Progress Curve 

Development') nor is the relevance constant among the three elements of 

sustainability when compared for one process (e. g. '7.2 Cost Estimating": 

relevance of '* *' 'medium relevance' to the Social element, relevance of `* *% 

'high relevance' to the Economic element and finally, relevance of ` 'low 

relevance' to the Environmental element). This, of course, does not rule out 

the possibility of sin-dlarities in relevance among the processes nor does it 

rule out the "None' relevant option (e. g. Claim Identification). The matrix is 

not meant to be exclusive, but to demonstrate how the PM processes can be 

integrated with sustainability and to identify the potential areas of 

knowledge, which lead to a more sustainable approach. 
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The matrix lays out the knowledge areas and their processes in terms of any 

project's main five process groups (Initiating to Closing). 

In line with the theories of systems thinking and leverage points, it is 

apparent that the highest relevance and potential for integrating sustainable 

development exists within the Initiating and Planning Process Groups. This 

is the most efficient leverage point where the project is still in its early phases 

of creating the scope, generating the project's plans, identifying the risks and 

producing the rules. As explained earlier, these process groups keep 

repeating the cycle from Initiating processes to Closing processes for every 

stage of the project, hence the appearance of high relevance and potential 

points during the Executing and the Controlling Processes (e. g. '14.2 

Environmental Assurance' for the Environmental bottom line, '5.5 Scope 

Change Control' for the three bottom lines and 7.4 Cost Control' for the 

Economic bottom line). The high potential for integration at this stage is 

underpinned by the significance of the process itself and its contribution to 

and authority over the following process. 

As an example, for the executing process group, although it comes after long 

procedures of planning (i. e. the Planning Process Group) it holds within it 

very significant processes wl-dch affect the overall definition of the project's 

general scope (e. g. 4.2 Project Plan Execution). In this case, the process of 

Project Plan Execution offers significant chances to identify social, economic 

and environmental risks which were not anticipated previously in the 'Risk 

Management Planning" process (Planning Process Group), and this is where, 
during the Executing process group, the opportunity exists to amend the 

changes according to the sustainability guidelines. 
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As a further example, for the controlling process group, although it provides 

controlling and monitoring process to activities which have already taken 

place, it holds within its processes, powerful opportunities to reconsider 

general aspects of the project such as the scope, cost and quality if these are 

found not to be satisfying the original plans. In this case, introducing the 

desired change within this process is an efficient leverage point although its 

impact will not be as positive, as it would have been, had the change been 

introduced at an earlier phase of the project. 

Following passage through the process groups, the closing process group is 

reached where, according to the PMBOK description, it is related mainly to 

closing procedures of the project, fulfilling the legal aspects of all contracts 

and finally ensuring the documentation and regular recording of all lessons 

learned which will becomes the source of 'historical information' for future 

similar projects. The closing process group does not hold within its processes 

any significant leverage points for introducing sustainable development to 

the system because it represents the final stage of all projects where no 

change at that stage is possible and therefore it has minor relevance to the 

approach. But, the only sustainable relevance to this process would be in 

ensuring the documentation of all lessons learned including all gained 

benefits from the sustainability approach to serve as inputs of historical 

information in any subsequent sin-dlar project or activity. 

Although the matrix presents the possibilities of integrating sustainable 

development into project management process provided in the PMBOK 

(2000 Edition), a chance was provided for PM practitioners, professionals, 

academics and researchers to introduce their own professional opinions on 
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this integration's hypothesis in an online questionnaire2l on the world wide 

web which will be discussed in further details in the next chapter. 

The hypothesis of this research, explained in the introduction, is based on 

that project management is a fertile ground of practice which would enhance 

any industry's performance in terms of its commitment to sustainable 

development. The importance of project management practices to 

construction as well as the contribution of the construction industry to our 

quality of life has been established in the first part of this research. 

Compelling evidence have been displayed to fortify his point of view on 

living up to the project management challenge. The potential for sustainable 

project management is immense. The challenge is for the PM practitioners, 

researchers and professionals to address this potential and benefit from its 

outcomes. This vast potential benefit will not only profit the project 

management practice but in the bigger perspective, implies a lot of positive 

change to our quality of life. 

Global commitment to a better quality of life for human kind is an open 

invitation to all to contribute in any way possible. Adopting a sustainable 

approach to the project management process is the responsibility and indeed, 

duty of the project management community to follow the global agenda and 

demonstrate that contributing to such a cause underpins the moral objective 

of general management, i. e. doing things better. 

21 www. caad. ed. ac. uk/12rojects eid 
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5.9 The Way Forward 

With this chapter, the second part of this research is initiated; demonstrating 

the research's arguments in bringing together the construction industry, 

sustainable development and project management in a tri-dimensional 

integration facilitated by a systems thinking and leverage points approach. 

ýUflstructlk "St 

PM Paxessm Pro 
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consuix: fim PY 

ects N"p *C" 

Egan Eg 
Agenda' A e' 

Reqt 
Construction onst 
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r 

PM Processes PM 

OGC 
calstrucbm 

pro, jacts PMBOK 
Model M Model 

Figure 5.15: Replacing the outcomes of the Tri-Dimensional Integration with the practical 
examples discussed earlier in this chapter 

One of the main objectives of this chapter was to demonstrate how the 

proposed hypothesis could be implemented and examined practically. Figure 

(5.15) summarises the research work on which this chapter is based. The 

hypothesis has been examined on existing initiatives (i. e. the Egan Agenda/ 

Rethinking Construction), construction projects' phases (i. e. the OGC 

Procurement Model) and PM standards (i. e. PMBOK). 

The Venn diagram portrayed the proposed integration to point out the 

interconnections between the three dimensions of this research and to show 

that the integration is aided by a milieu of systems thinking and leverage 

points theories for introducing change to a system. The reasons behind 

choosing the systems thinking approach to the proposed integration were 
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explained and fortified the hypothesis by displaying the advantages which 

such an approach would provide to the framework, including the portrayal 

of the new characteristics it introduced to the general view of processes. 

The integration diagram displayed the potential of the hypothesis by 

examining not only the main four pillars of the research but also the 

interconnections between and among them. Hence, the impact of such 

integration does not only affect the construction industry in general but also, 

as leads the hypothesis to demonstrate the impact on the initiatives of 

sustainable construction and enhancing the Egan drivers. 

The principle objective was not only to propose a new integration and 

embedment of sustainable development but also to demonstrate practical 

means for this integration. Currently, major needs exist for demonstrating 

different ways of implementing the theories and testing them into practical 

life because it is no longer simply about proposing new strategies; rather it is 

about fulfilling the need for practical demonstration on real life examples. 

Illustrative examples of integrating the three dimensions of the research have 

been carried out by examining the impacts of the framework on existing 
functioning systems. The demonstration started with the OGC procurement 

process model to identify the crucial need for a sustainable approach to its 

processes. In this case, the OGC procurement model is currently used by the 

UK government as a mandatory model for construction procurement but, it 

fails to follow the guidelines of government's initiative for sustainable 

construction. The new proposed model represents a practical solution for 

integrating sustainable development into the core processes of procurement. 
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The research progressed with the arguments to include the project 

management processes which are considered to be huge stepping stones to 

construction projects. Therefore, the arguments continued with the 

examination of a systems thinking approach to project management and 

demonstrated the benefits which it offers to the practice. 

Figure 5.16: 'Mapping SD onto PM Processes' demonstrated the significant opportunity for 

bringing together all the elements of the research. 

The case for integrating sustainable development into project management 

processes on which the hypothesis is based has been made. The processes 

listed in the PMBOK do not address the issues of sustainability. This 

minimises the contribution project management can make to the global 

commitment to the sustainable development agenda. An extensive 

examination of all the processes listed in the PMBOK was led to identify the 

opportunities for sustainable change. The change is introduced to the 

framework of the processes through the core origins of inputs, tools and 

techniques and outputs out of which the processes arise and contribute to the 

general practice of project management. 

Figure (5.14) illustrated the relevance of sustainable development criteria (the 
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Triple Bottom Line) to each of the processes which constitute the knowledge 

areas of PMBOK. There is a persisting need for the project management 

community to act upon the conviction that a sustainable approach is possible 

and as shown, it creates a whole new and significantly more powerful role 

for project management, to guide the industry to even better performance. 

In order to examine further these possibilities and opportunities -for 

sustainable project management processes, the research now moves forward 

to examine the results of an online survey made accessible to PM 

practitioners, professionals and academics which attempts to discover the 

potential and identification of a sustainable approach. 

240 



CHAPTER 6 

THE QUESTIONNAIRE 

"Concerns. for sustainabilitly nccd to 17ccoll/C pcopIt"s way of lifc. 

The Environmental and Natural Resources Policy and Training Project (ITAT)' 

The broader case for sustainability is dependent on reforms which take place 

in a society's institutions. 

In the case of the construction industry, it can be influenced through tile 

contribution of project management to its cycles and practices. The previous 

chapters demonstrated the fundamental role which the construction industry 

plays in determining our quality of life and the fundamental relationship 

between successful construction projects and the early involvement of project 

management processes in these encleavoLirs. This chapter examines tile 

potentials within project management processes to positively influence our 

ways and quality of life. 

As the Project Management Institute (PMI) is one of the main PNI histitutions 

worldwide, it is the main goal of this chapter to examine the most important 

PM standardisation publication of PMI; the Project Management Body of 

Knowledge (PMBOK) from a sustainable development point of vickv. 

I Hans M. Gregersen, Allen L. Lundgren and T. Anderson White, hnprouitt, ý Pwiccl 
Managenient-for Sits tainable Dcvelopinctit, The Environmental and Natural Resources Policy 
and Training Project (EPAT), FPAT/MUCIA publication by University of Wisconsin, 1994 
2 It is A USAID-funded global prograrn, the Fnvironmental and Natural Resources Policy 

and Training Project (EPAT), is implemented, in part, bv 15 Universities and dcvelopment 

organizations through the Midwest Universities Consortium for International Activities, Inc. 
(MUCIA), the EPAT project ended in December 1995 www. wisc. edu/el2at 
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This final chapter is an analysis of an online questionnaire prepared to 

identify the opportunities for a sustainable approach to the project 

management processes contained in the PMBOK. 

6.1 Introduction 

The wide range of knowledge which the hypothesis covers, initiated the 

essential need to incorporate the views of PM professionals, practitioners, 

academics and researchers. 

.0 

Sustainable 
PM Processes 

for 
Construction 

Projects 

Figure 6.0: The Venn diagram that summarises the hypothesis of the research showing tile 
highlighted middle area which represents the main theme of the questionnaire. 

An online questionnaire was created discussing the proposed set of 

arguments as an invitation for all project management users to agree and/or 

disagree with the hypothesis. The questionnaire is also an opportunity to 

share the views of the international audience on the sustainable approach to 

an international PM document publication such as the PMI's PMBOK. 

Figure (6.0), illustrates the summary of the entire hypothesis of this research 

with special highlights on the middle area of the integration whicli 
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represents the main theme of the questionnaire: Is a sustainable approach to 

the project management processes, set out in the PMBOK and analysed 

earlier in chapter 3, possible for construction projects? 

The chapter starts by describing the reasons behind the need for the 

questionnaire to demonstrate the views of invited PM professionals, 

practitioners, researchers and academics and to examine whether they share 

the same views of this research or disagree with the hypothesis. 

The design criteria are then displayed for the questionnaire in addition to thq 

guidelines in creating the layout and question sequence. The chapter then 

examines into the analysis of the methodology and the format of the 

questionnaire. This analysis portrays the different choices of the 

questionnaire and describes how it fortifies the theme and makes it an easier 

task for the respondents to complete the assignment following the two 

chosen answering techniques. 

The final version of the questionnaire is then analysed, out of which the 

online survey was created. A full analysis is displayed to describe the 

reasons behind each question and the targeted outcome of results followed 

by a statistical analysis of the responses received. 

The conclusion surveys the outcome from the received responses and 

determining the impact of the analysis on the proposed hypothesis of the 

research. 
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6.2 The Need for a Questionnaire 

Since the Venn diagram of the integration acknowledges the wide area which 

the research covers, and because of the importance of such topics, 

introducing such fundamental changes on the PMBOK as the main 

publication of project management standards is a very crucial task which 

should be fortified by the endorsement of PM practitioners, professionals, 

academics and researchers as the targeted audience/respondents. 

The views of the targeted respondents have been investigated via a 

questionnaire created to highlight the way forward for further research and 

development activities within the project management profession. 

Chapter 5 described the proposed integration would be implemented within 

the fifty two project management processes combined from the PMBOK 

(2000 Edition) generic processes and the additional ones from the 

Construction Extension to PMBOK At this point, it is important to point out 

that at the time of creating and launching the questionnaire (30th of June 

2003), the Construction Extension to PMBOK was not yet published by PMI 

until it was officially released and distributed by early October 2003. 

Therefore, the questionnaire does not encompass any of the thirteen 

processes from the Construction Extension added to chapter 3 but only relies 

on the thirty nine processes displayed in the PMBOK (2000 Edition). 

There are two versions of the questionnaire; a detailed version in Appendix 4 

and a reduced shorter one which became the online version shown in 

Appendix 5. 
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The detailed version of the questionnaire is the original work of this research 

where it illustrates the detailed integration of sustainable development into 

each PM process in the PMBOK. The proposed integration targets the 

fundamentals of each process through adding sustainable development 

guidelines as an additional item on the lists of 'Tools and Techniques' which 

transform the lists of 'Inputs' to 'Outputs' for each process. 

As there are fifty two numerous processes, the detailed version of the 

questionnaire -shown in Appendix 4- resulted in a very long document (forty 

three pages) which demanded the inputs and full dedication of certain type 

of respondents to complete it. This thorough and comprehensive document 

proved to be extremely difficult if not impossible to be effectively marketed 

among individuals who would be interested in taking part in any survey. 

This does not undermine the quality of the research in anyway but 

demonstrates the difficulty in requesting individuals to take part in such 

time consuming task. Therefore, the detailed questionnaire document was 

summarised into a less detailed version that on average takes 20 minutes to 

complete. The short, final version of the questionnaire is shown in Appendix 

5; it follows the same design, methodology, format and answering 

techniques of the detailed version. The primary difference is that the final 

version does not contain the detailed illustration of the interactions of each 

process from 'Inputs' to 'Outputs' through the involvement of the lists of 

'Tools and Techniques' but rather a general outlook on the process without 

its lists of interactions. 
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E- Possibly Relevant Wjtjj C! O11SLderable changes to the outputs and gructuir, 
peifoirriances, towards Sustainabilirv 
C- Irrelevant to the outpurs with no modification or enhancernent to SUSIaLn3tMILM' 

4- P-i"t 
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Based on voui o"n experience And opinion. please tick the i ele% ant box that 
best desci-i6es vour choice: 
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a. P. -,. 0 ....... d-L 

C- - 7 7 B- P-16, R. -, -, h - .ý .ýý,. 

Figure 6.1: Snapshot of the detailed version questionnaire showing the proposed SD 
integration for 'Project Plan Development' process within its correspondent knowledge 

area3 

As an example, figure (6.1) shows a snapshot of the detailed proposed 

integration in the case of the process of 'Project Plan Development' within 

the 'Project Integration Management' knowledge area. It shows the in depth 

analysis of the PMBOK interactions of the process and how the proposed 

integration would influence its outcomes. For a dedicated respondent, the 

task would be in contemplating the proposed new approach to the 

transformation of 'Inputs' to 'Outputs' when sustainable development 

guidelines are added to the list of 'Tools and Techniques' (the arrow figure) 

then provide his/her point of view on the integration within the matrix 

I Appendix 4, pp. 5 

246 



provided below the arrow figure. 

A shorter version of the same proposition would be a possible alternative to 

encourage respondents to actually take part. Figure (6.2) shows the modified 

approach of the questionnaire to the same process illustrated in figure (6.1). 

In the short version, the questionnaire requests the feedback of individuals 

on the process in general assuming that the respondent has read the 

introduction added to each section of the short version and also possesses a 

clear understanding of the manner in which the PMBOK displays the 

interactions within the processes. 

---Jý Ia IM5 tC ý /-ILI ate ýhe poss, bi I ýty of n---, ý- ,, - ýt ýI-, t-, 11 -, ], ý ýIý It 
I In ýýits d -felOpr--t - 31- a, 1,1- It DOI C. ý' 1 1111 C- tO ýtýý I I- 1: 1LJ-, I-. t5 WIII 

SL. stariabýe. 

Please note that in this section the ranking system for- your answer-s will always be based on the following 

measure: 
A= Significant sustainable outputs, enhancing perfoi, mance towards Sustainability. 
Bý Considerable changes to outputs and guiding performance towards Sustainability. 
C= Resulting outputs with no modification or enhancement of Sustainability. 

]I. Applying sustainable development as an added tool & technique to the inputs of each of the following 
elements, please specify the effect of this application on the Outputs of the following ma)or- pir-ocesses: - 

Prollect Inte(irationi Mainageritneiit SUSTAINABILITY 

A8C 

1. Pi-o]ect Plan Development 000 

2. Project Plan E-XeCLItIOr1 

3. Integrated Change Coritrol 

Figure 6.2: A snapshot of the short version questionnaire illustrating the proposed SD 
integration for 'Project Plan Development' process within its knowledge area4 

The final version shown in Appendix 5 was launched on June 30"' 2003 as on 

online questionnaire-' on the World Wide Web (WWW). 

Both versions attached in Appendices 5(A) and (B) follow the same 

guidelines of creating any questionnaire since the final short version is 

literally drawn from the long version; both following the published good 

4 Appendix 5, pp. 4 
5 www. caad. ed. ac. uk/12rojects/eid 
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survey practice of Tull and HawkinS6. The following analysis refers to the 

final version published on the internet as an online web survey. 

6.3 Design of the Questionnaire 

Because of the broad nature of questions and subject areas, it was necessary 

to design a questionnaire which professionally helps the respondent to 

answer all the questions quickly but efficiently. The questions were designed 

so as to abide by the guidelines of good survey practice following the 

strategies shown in figure (6.3). 

The question sequence was carefully considered to encourage the 

respondents to complete the questionnaire, while maintaining their interest 

in the contents. 

Figure (6.3) below, highlights the guidelines of Tull and Hawkins followed in 

the design of the questionnaire. The guidelines portray the importance of 

seven main areas starting from the preliminary decisions stage until the Pre- 

test and revise stage. Each stage is broken down to essential questions which 

should be asked by the creating team to be fulfilled by the created 

questionnaire. 

For this online survey, it was very important to be as clear as possible about 

all the guidelines but with special focus on the second stage of guidelines 

(Decisions about Question Content), the fifth guideline (Decisions 

Concerning the Question Sequence) and finally, the sixth guideline 

6 Donald Stanley Tull and Del 1. Hawkins, Marketing Research-Measurement and Method, 
5th edition, Maxwell Macmillan International Editions, London, 1990 
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discussing the layout of the questionnaire. 

For the second guideline, the content of the questionnaire was clearly 

covering several areas and concluding to the integration of these areas. This 

presented a clear challenge when creating the survey, a challenge to maintain 

a clear perspective of the specific required information without loosing 

perspective of the supposedly unbiased nature of the questionnaire. 

In choosing the sequence of the questions, the guidelines propose a logical 

manner that avoids the introduction of errors. This was maintained by the 

online survey as a major goal in order to encourage the respondents to 

sustain their interest in completing the questionnaire without confusing them 

about the logical progression of the questions. 

This concern has directly affected the layout of the questionnaire to maintain 

the chosen logical sequence of questions while preserving the overall 

perspective of the goals of the questionnaire in order to minimise confusion 

and recording errors. 

The guidelines were very helpful in the design process of the online survey 

as they tackle and focus on general ideas that ensure the fulfilment of the 

designed questionnaire to the basic requirement of the guidelines. In several 

cases, when following the guidelines, this would result in favouring certain 

questions that fulfil the desired objectives over others which could introduce 

confusion, misguidance or errors. 
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I- Preliminary Decisions 
Fxactly . -,, hat information is reqUired' 
ExactIv who are the target respondent,, " 
What 'method 

of communication will be UýOd to ['(?, ICII tll(2', c I'(--, ýIOI)dL'nW 

2- Decisions about Question Content 
k thiý jucýtion really needed' 
1, this question sufficient to generite the needed inloi in, ition' 
Can the respondent answer the question correctIv' 
Will the respondent answer the question correctlý ' 
Arc there anv e\ternal e% ents that might bw, ý the responýe to thLa qucýtion 

3- Decisions Concerning Question Phrasing 
Do the words used ha% e but one meaning to all the I-C"pOndCI1W 
Are anv of the words or phrases loaded in any way? 
Are there any implied alternatives in the question? 
Are there any unstated assumptions related to the question' 
Wi II the respondents a pproach the quest iO [I t 1-1)[11 the tI an IC011 121121 CM 1ý LJOýI I 12d b\ tII 

researcher' 

4- Decisions about the Response Format 
Can thl, ýJLIý'Itlllll Ll, ýIt 11C 14C(i 11 111 llpý'11-111LJC(i, IIILjjtjPjý' Ljjk)jý, ' Ol 
qucýtwr, ' 

5- Decisions Concerning the Question Sequence 
k tile IjLleItI0rIfIlil-k2 

dk2SigllCJ ill 
Ll 

logicll 111,1111-ler th'It 1\ oids introdLicillg el rol 

6- Decisions on the Layout of the Questionnaire 
Is the qUeStionnaire designed in i nwillicl ý\hlch . 1\oILk collf[l., loll ýlllkl lllml1mýo 
rLýý, )rdmg crioi-ý' 

7- Pre-test and Revise 
H, i,, the final qLleý601111djle been SUbjected to thorOUgh pre-teSt, LISIng I*CýP(MdOlts 
ýimilar to thoý, c %ý ho %ý ill be included in the final survey? 

Figure 0.3: Guidelines for creating LlUestionnaires extracted from Tull and I lawkins' 

- ibid. 
Researching for questionnaire guidelines has been extremely helped by StUdying the 
research of work of Scott William Baker in his PhD Thesis on "Risk Management in Major 
Projects" University of Edinburgh, 1998. Baker's thesis relies mainly on a major Risk 
Management Questionnaire (RMQ) which he created and that the author found extremely 
helpful and resourceful in terms of questionnaire guidelines and helping models. 
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6.4 Methodology of the Questionnaire 

The overall objective of the questionnaire was to investigate the views of the 

respondents on the possibilities and the opportunities for integrating 

sustainable development into project management processes listed in the 

PMBOK (2000 Edition). The broad as well sophisticated nature of the area 

covered by the questionnaire meant that the targeted audience should 

represent a specific class of respondents; PM practitioners, professionals, 

academics and/or researchers. The questionnaire examines specific aspects of 

project management with specific interest in the PMBOK processes; this 

implied that the respondents should be familiar of the contents of the 

PMBOK and preferably well into practicing its guidelines. 

This implied a selected and specifically targeted audience, hence, the Project 

Management Institute was contacted through their website research 

coordinator team to link the questionnaire website to the official PMI website 

and more specifically to the 'Project Management Survey Links'. The 

questionnaire fulfilled all their requirements and was linked to the PMI 

Survey Links". 

The UK audience was also included more specifically because of the earlier 

emphasis of this research on the UK construction industry, therefore, the PMI 

Chapter in the UK was contacted and a collective invitation was extended to 

all the UK members via email lists to join the survey and include their views. 

The questionnaire also fulfilled the requirements of the UK lists of members. 

In order to reach the PM researchers and academics, the Project Management 

http: //www. 12mi. orgLinfo/PP ResearchSurveyLinks. asl2 
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Specific Interest Group (PM SIG) manager as well the Students of Project 

Management Specific Interest Group (Students of PM SIG) were contacted 

and they both provided linked access to the questionnaire through their 

official websites9. 

Finally, the questionnaire was sent via email invitation to selected audience 

in the field of project management, whom the author met through project 

management conferences, personal contacts and/or upon their requests. 

The participants who requested the results would have been informed of the 

summary. 

6.5 Format of the Questionnaire 

The questionnaire starts with an invitation summary of the contents and 

short analysis of the hypothesis of the research. Although, the final version 

published on the web link was the less detailed version, an access was 

provided for individuals interested in further detailed analysis of the 

integration to the comprehensive version of the questionnaire via a click 

button on the front page of the web link. Whoever chooses to access the 

longer version, the link opens up the complete file to be examined, studied 

and/or filled out with the option of mailing it back to the author. 

The questionnaire was designed in five distinctive yet interlinked section: - 

* Section 1: Asks for information to establish the background and 

experience of the respondent. 

9 Section 2: Discusses the knowledge of the participants and their attitudes 

9 http: /Iwww. 12msigcentral. org6urveys. htm and httl2: /Iwww. stUdentsofi2m. org/Surveys. htm 
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towards Sustainable Development (SD). 

9 Section 3: Seeks to find out about the level of familiarity of the 

respondents with PMBOK and their opinion of its current contents. 

Section 4: Is aimed at trying to identify different ways for integrating PM 

and SD. 

Section 5: Evaluates the possibility of integrating sustainable 

development within each knowledge area when considering its lists of 

inputs. 

The overall format of the questionnaire is meant to be inviting for 

respondents to complete and easy to understand. The five sections are 

illustrated in figure (6.4) showing the nature of the information gathered 

from each section and the transition from each section to the other. Within 

the framework of the questionnaire shown in the figure, it was an essential 

goal to display the different sections in a way which maintains the line of 

thought of the respondent. It does not lead the participant to any answer in 

any biased way, but introduce him/her to each section from a logical 

progression point of view. 
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> Background 
Information 

Sustainable IAIBOK 
Development (2000 Edition) 

Section 4 
Integrating Sustainable Development into Project Management Process Groups: - 

1. Initiating 2. Planning 3. E\ecuting 4. Controlling 5. Clo,, ing 

ýe 

V Section 5 

5.1- When adding Sustainable Development to the list of 
'Tools & Techniques' of each process, what is the impact 

on the 'Outputs'? 
39 processes within the 9 main areas of Knowledge 

ýt 

Section 5 

5.2- Integrating Sustainable Development into ['reject 
Management Knowledge Areas. Based on the 

previous analysis in (5.1), what's the effect on the 

overall aspects of each knowledge area? 
1. Project Integration Management 
2. Project Scope Management 
3. Project Time Management 
4. Project cost Management 
5. Project Qualitv Management 
6. Project Human Resource Management 
7. Project Communications Management 
S. Project Risk Management 
9. Project Procurement Management 

Figure 6.4: Framework of the questionnaire 

The framework also follows the same logical progression used in laying out 

this thesis; hence, the questionnaire starts with some simple questions about 

the respondent background information. Then, it examines the 
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correspondent's points of view and level of knowledge/familiarity on the two 

main issues of the survey; Sustainable Development and PMBOK. Each issue 

is examined separately in a corresponding section, and then the following 

section discusses bringing both issues together and examines the 

respondent's feedback on this integration. 

First, the integration is looked at from the perspective of the five main 

process groups. Then the respondent is asked to move into the final section 

of the questionnaire where the integration is examined in terms of 

component processes to the knowledge areas. This transition inspects the 

impact of the proposed integration on the components parts of the system 

(i. e. the 39 processes) then examines the impact on the bigger perspective (i. e. 

the whole areas of knowledge). 

6.6 Answering Techniques 

In order to reinforce the objectives of the questionnaire and maintain the 

ideology behind its design, format and methodology, the questionnaire uses 

only two answering techniques; 

* Multiple choice 

9 Rating Scales 

The first questions (Section 1 and 4) follow the multiple choice technique 

because they are easy to answer and therefore encourage the respondent to 

move from one question to the other. They are designed to enquire about 

basic information about the participant's background experience and current 

career and responsibilities. Although, these questions seem easy to answer 

with minimal information, they do have a significant impact on the analysis 
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of the responses as we will discuss later in this chapter. 

The remainder of the questions (Section 2,3 and 5) follow the rating scale 

technique; this allows the respondent to be more involved in the answer. 

This technique acts as an invitation to the participant to think, concentrate 

and then choose the required the answer in his/her opinion following a clear 

rating scale which is defined at the beginning of each section. 

The answering techniques were intentionally mixed among the entities of the 

five sections in order to make the overall experience of the questionnaire 

more interesting. Not following one simple technique from start to finish was 

introduced in order to avoid monotony while serving the planned objectives. 

Once the respondent had finished the questionnaire, an open ended 

answering box was created (feedback/comments box) to invite the 

respondents to share their views, expand and/or comment on any of the 

sections of the questionnaire. This option gave the participants the chance to 

endeavour on the opportunity of praising, criticising and/or enquiring about 

the hypothesis of the research and also the questions within the survey. 
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6.7 Analysing the Responses 

The online questionnaire was launched on June 30th, 2003. The following 

statistics are based on the responses received from the online questionnaire 

until the closing date (November 141". 2003 

The author recognises that the total number of respondents is relatively small 

compared to the scale of the construction industry as well as the project 

management profession in terms of working force worldwide and within the 

UK. As explained earlier, the online questionnaire was linked to three major 

PM international websites and to one of the main lists of PM professionals in 

the UK, therefore the small interest in taking part in the questionnaire, is not, 

by any means, because of lack of publicity. 

In fact, the participants were selectively targeted by introducing the survey 

online link to these professional PM Websites. The following is the analytical 

summary of the replies. 
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6.7.1 Respondents' Background Information 

Section 1, Questions 1,2 and 3 

Occupation and Academia / 
General PM Construction 

Responsibilities Research & DejýýmeLt__ 
FN-o. 

of Respondents I F 20 F 10 j F6 
Total no. of 

11 

36 
responses 

Table 6.1: Summary of the total number of responses 

28"., 15". 

M General PM 0 Construction 13 Academia/ R&D 

Figure 6.5: Summary of the total number of responses 
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Figure 6.6: Breakdown of no. of respondents relative to their years of experience 



Table (6.1), figures (6.5) and (6.6) are the statistical representations of the first 

section of the questionnaire entitled 'Section 1: Background Information'. 

They demonstrate that the questionnaire attracted a majority of respondents 

who are currently working within general PM practice. 

In figure (6.6), the graph shows that this majority has past experience in the 

construction industry. Out of 33 replies to question 3 from this section, 20 

respondents (60.6%) had only 0-5 years of experience in the construction 

industry which may indicate that the construction industry has been 

attracting more project managers into its practices in the last 5 years. This 

demonstrates the growing relationship between current construction 

practices and project management, where the industry is calling for more 

involvement from PM professionals into construction projects to ensure 

successful completion. 

6.7.2 Respondents' Feedback on Sustainable Development 

Section 2, Questions 1,2,3 and 4 

This section discusses the responses received for 'Section 2: Sustainable 

Development' which aims to examine the respondents' general knowledge of 
SD and their perception of linking SD to the quality of life. Then, the 

questions look at establishing the respondents' point of view on the 

relationship between the construction industry and the integration of 

sustainable development into its practices. For this section, the answers were 

all following a rating scale technique defined for every question. 
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Figure 6.7: Respondents' feedback on Sustainable Development (SD) 

In figure (6.7), the graphs show that the majority of the respondents have 

good knowledge of what sustainable development means and its 

implications of the quality of life. Only 5 respondents said they had limited 

and superficial knowledge of SID. None of the respondents denied the 

interconnection between sustainability and the quality of life. This feedback 

had good implications on the subsequent questions. The respondents agreed 

that the construction industry needed to integrate sustainable development 

into its practices with a majority of 32 responses (88.9%). Another majority 

described sustainable development as a very important and significant factor 
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in terms of changing the outcomes of construction projects with a majority of 

31 responses 

These statistics support the arguments when establishing the relationships 

between the four pillars of the research and more specifically, between the 

construction industry and the sustainability agenda. This also endorses that 

the need for embracing 'change' within the construction industry had to start 

from within the core of its culture and individuals' belief of the importance 

of the existing relationships between sustainable development, construction 

and project management. 

6.7.3 Respondents' Feedback on the PMBOK (2000 Edition) 

Section 3, Questions 1,2 and 3 

This section examines the responses from 'Section3: PMBOK - 2000 Edition'. 

The questions aim at establishing the level of familiarity of the respondents 

with the PMBOK and query the respondent's knowledge of the contents of 

PMBOK and its linkage to sustainable impacts and construction projects. 

14- 

12- 

to- 

4 

II igh 21 

I Pao 

Scale of the Impact on Construction Projects 
when Integrating SD into PM (from 1 to 5) 

Figure 6.8: Respondents' feedback on the 2000 Edition of PMBOK in terms of its contents 

261 



In figure (6.8), the graphs demonstrate the majority of the respondents 

describe their familiarity with the contents of PMBOK as comprehensive and 

up-to-date. This acknowledgement endorses the integrity of the information 

gathered from the questionnaire because of the respondents' good 

knowledge of the PMBOK which is vital to the creditability of the 

conclusions derived from the responses. It demonstrates the targeted nature 

of the questionnaire's participants. 

A significant majority of respondents agreed on the high impact on 

construction projects which would emerge from integrating sustainable 

development into project management practices. The graph on the right in 

figure (6.8) mirrors a majority of 32 responses (88.9%) leaning towards the 

high impact part of the rating scale (scale step 1,2 and 3 combined). 

Contrary to the results arising from the remainder of the questionnaire, a 

conflicting majority of (61.1%) agrees that the aspect of PM context of 'Social- 

Economic-Environmental Influences' in the PMBOK (explained in chapter 3, 

section 3.6) does adequately covers the integration of sustainable 

development into project management (Section 3, Question 2) and is, indeed, 

a significant addition to ensure guiding PM practices towards sustainable 

performance. This result, obviously, conflicts with the research's arguments 

regarding the need for more involvement of SD into PM practices. This 

recent addition to the PM context aspects in the 2000 Edition of PMBOK is 

not enough to endorse a sustainable approach to PM processes and practices. 

Although the majority of respondents disagree with this argument, the 

remainder statistics of the responses conflicts completely with this outcome. 
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This originated from one or more of the following reasons: - 

" The author acknowledges that the phrasing of this specific question could 

be considered as ambiguous. It might have confused the respondents in 

ways which instigated their choice. 

" Although a majority of respondents conceded to a good knowledge of the 

contents of PMBOK, the question was very specific to one of five aspects 

of the PM context. The section of the PMBOK in question is a one page 

sub-section within the first introductory part of the PMBOK; therefore, it 

is unlikely for respondents to relate to the same section that the question 

was meant to refer to. 

The question was intended as an aspirational indicator which would 

demonstrate the respondents' desire to accept the concept of 'change'. 

But at this stage of the questionnaire, the author's approach has not been 

yet revealed and therefore, the respondents could have chosen (Yes) as a 

passive endorsement of the status quo. The (No) answer could have 

signalled a demanding 'action' on their behalf which was not the case. 

Individuals reject what they do not know rather than embrace the 

unknown. 

The inconsistency in the respondents' points of view may be due to a degree 

of ambiguity in the question, suggest that its implications should not imply a 

great deal of significance. This does not undermine the value of the 

remaining answers provided by the respondents but it seems logical and 

wise to disregard the result of this specific question as it has the potential to 

misinterpret the arguments from which the survey arises. 
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6.7.4 Respondents' Feedback on PM Processes and SD 

Section 4, Questions 1,2,3,4 and 5 

This section examines the respondents' viewpoint on integrating sustainable 

development into project management processes. Based on the PMBOK 

categorisation of PM process groups (Initiating - Planning - Executing - 
Controlling - Closing), this section examines five possible 'places to 

intervene' when introducing SID guidelines into each process group. 

These five opportunities for integration are: - 

A= Scope, B= Objectives, C= Core Processes, D= Facilitating Process or 

finally, the respondents were given the choice to disagree with this argument 

if they decide to choose the fifth option (ce). 

13 

0 
ci z 

M A=Scope N B=Objectives 
M C=Core Processes 0 D=Facilitating Processes 
M ce=SD Not Applicable 

Figure 6.9: Respondents' Feedback on 'places to intervene' when introducing SID to PM 

For the Initiating Process Group: 47.2% of the respondents chose the 

scope of the initiating process as the best place to introduce sustainable 
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development into PM. This outcome endorses the earlier argument, 

which advocates the integration starting from within the origins out of 

which a process or a system arises. In this case, the scope of initiating 

process would identify sustainable development as integral part of the 

overall scope of the whole project. 

For the Planning Process Group: 36.1% of the respondents selected the 

objectives of the planning process as the best opportunity for integrating 

SD into project management. This majority choice indicates that when 

planning processes start, the objectives of the planning activities identifies 

itself as the best chance for including sustainable development guidelines 

which supports the findings detailed in chapter 5. 

For the Executing Process Group: 38.9% of the responses indicated that 

when reaching the executing phase, sustainable development is best 

integrated in its core processes such as 'Project Plan Execution'. This 

choice also originates from the logic of introducing 'change' from within 

the most effective part of the process which is, in this case, its core 

processes. 

For the Controlling Process Group: 33.3% of the respondents selected the 

facilitating processes as the best opportunity to embrace sustainability 

within the controlling process group. This choice follows some 

respondents' conviction that when controlling projects' activities, the 

facilitating processes arise as the possible likelihood for introducing the 

change in approach to a more sustainable one. 

For the Closing Process Group: 50% of the responses were split evenly 
between the choice of 'objectives' and 'facilitating processes' as the best 

places to intervene when introducing sustainable development. Since the 

closing process is the final phase of any projects, this undermines the 
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level of impact that could be inflicted if SID was introduced. The 

differences between the five possibilities in terms of the number of 

respondents for each choice are relatively diminutive. In other words, the 

distribution of number of responses between the five options is narrowly 

small. Number of respondents who selected A= 4, B=9, C=6, D=9 and ce--4. 

This might jeopardise a conclusive assumption, but among all the process 

groups, the closing process had the highest number of entries for (cc) and 

its inconclusiveness suggests that the respondents perceived the closing 

process as the least appealing opportunity for integrating SD endorses the 

research's arguments from a systems thinking point of view. 
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6.7.5 Respondents' Feedback on PM Knowledge Areas and SD 

Section 5, Questions 1 and 2 

This section is divided into two questions as illustrated in figure (6.4) 

defining the framework of the questionnaire. The first question examines the 

opportunities for integrating sustainable development into the component 

processes within each knowledge area based on their lists of inputs, tools & 

techniques and outputs listed in the PMBOK The second question discusses 

the same integration process but in terms of the general overview of each 

knowledge area as a whole. 

Question 1 

The first question is a detailed series of choices asking the respondents to 

choose one of three possible answers to determine, when sustainable 

development guidelines are added to the lists of 'tools & techniques', the 

impact the integration would have on the lists of 'outputs' for each process. 

This also meant that the respondents were selecting the best opportunities, in 

their own point of view, which would embrace sustainable development as a 

fundamental part of the corresponding process. 

The answers followed a rating scale based on: - 

A= Significant sustainable outputs which enhance sustainable 

performance. 

B= Considerable changes to outputs and guiding performance towards 

sustainability. 

* C= Resulting outputs have no modification or enhancement of 

sustainability. 
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Respondents 
Who SELECTION A SELECTION B SELECTION C 

Process 
Groups 

PM Processes no PM Processes no PNI Processes 0. 

I- INITIATING 82.4 11. S -, ]1 5.9 

2-PLANNING 76.5 20.6 2.9 
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Figure 6.10: Illustration of the respondents' selections concerning 'Mapping the 

opportunities and the impact of integrating SD into PM processes 

A= Significant sustainable outputs which enhance sustainable performance. 
B= Considerable changes to outputs and guiding performance towards sustainability. 
C= Resulting outputs have no modification or enhancement of sustainability. 

LOR KEY OF PM KNOWELDGE AREAS: - 

5- Project Scope Management 
6- Project Time Management 
7- Project Cost Management 
8- Project Quality Management 

9- Project Human Resource Management 
10- Project Communications Management 
I I- Project Risk Management 
12- Project Procurement Nlanagement 

Figure (6.10) summarises the answers retrieved from the first part of section 

5 of the questionnaire. To illustrate all the answers, the same matrix used 
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before in chapter 5 (figure 5.14) has been re-introduced to map the 

opportunities and the relevancy of sustainable development to each of the 

PM processes. In this section, but with minor changes although following the 

same framework, the responses were compiled to calculate the percentage of 

respondents who chose any of the possible selections (A, B, C). 

The outcome of the compilation demonstrates that T' is the most popular 

choice. Hence, for 79.5% of the listed processes, the respondents thought that 

when sugtainable development guidelines would be added to the list of 

'tools and techniques' of these processes, there will be considerable changes 

to their lists of outputs and therefore guide the overall performance towards 

sustainability. This significant majority supports the argument that endorses 

the integration of SD into PM processes. The analysis of the responses clearly 

shows that the respondents agree that the processes hold within them 

efficient leverage points for introducing SD to PM practices. 

From figure (6.10), another conclusion is apparent; among the other two 

selections (A, C); the respondents seem more leaning towards choosing (A) 

rather than (C). In fact, only two processes out of the thirty nine had a 

majority, choice of (C) denying them the opportunity for SD enhancement 

(i. e. Activity Duration Estimating and Schedule Control). In this case, the 

majority of choice was equally divided between (B) and (C) and never for (C) 

alone. This analysis underpins the research's findings of the great potential 

that exists within the processes to embrace sustainable development 

guidelines and therefore, enhance the overall performance of project 

management. 

With a closer look at figure (5.14) in chapter 5 and figure (6.10) above, they 
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both illustrate mapping the sustainable development opportunities within 

the PM processes and knowledge areas. Figure (5.14), demonstrates these 

opportunities on a detailed level, therefore the integration of sustainable 

development is examined in terms of its triple bottom line; social, economic 

and environmental levels. Figure (6.10) illustrates the mapping of 

opportunities for integrating the concept of sustainable development as a 

whole because it represents the respondents' feedback on the online version 

of the questionnaire which is less detailed in terms of addressing the 

integration as whole and not on each level of sustainability as achieved in 

figure (5.14). 
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Majority of 
PM Knowledge Areas PM Component Processes Respondents 0 0 

Chose: - 

Project integration Management 1,10IL! ct 11,111 Ewcution B 

= 

67.6 

r7 

Integrated Change Control B 70.6 

Project Scope Management Scope Definitio7n A 67. 
Scope Verification B .9 
Scope Change Control B 70.6 

. Activitv Definition I 1tv III A/B 4 2 

Project Time Management Activity Duration Estimatin ,A, I1 10 s tI B/C 

ý 

44 
Schedule Development B 50 

C Schedule Control B/C 44.1 

Resource Planning A 55 2 

Project Cost Management Cost Fstirnatin A/B 
ý ý4 1 

Cost Control B 50 

QLI, IlitV 11,11111in 'L, A 5 
Mana ement Project Qualit 0 g y 

QL1,111t%'Control it, Control B 45.5 

471 
Project Human Resource Management Staff Acquisition B 52.9 

Team Development B 

ý-, IIIIIIILIM-ItIOIII B 0 

Project Communications Management Intormation Distribution B m 

Administr, itive Closure B/C 47.1 

Risk Nlami ement I'lannin A 8 

Project Risk Mana ement It, sJ, Qualitative [Risk Analvsis B 

iiý17 

g 
Quantitative Risk Analvsis B 61.8 
Risk I-Ze. 'T'onse Planning ( B 55.9 

Co trol \loni toring & Control B 66.7 
Procurement Ilannin ocL 'n A/B 485 

Project Procurement Management Solicitation B 

I 

576 
, ý, mrcc "clection B 51.5 

, B 57.6 
Contract CI oseout 

Table 6.2: Highlighting the proces,,, %ý ith hiýghcý, t ma)oritý of respondents choosing it as the 
best opportunity to integrate SID within the corresponding knowledge area. 
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Among each knowledge area, the answers in table (6.2) were re-organised to 

highlight the respondents' popular choices of processes which they think 

hold within them the most efficient leverage points to introduce sustainable 

development to the corresponding knowledge area. 

A significant observation from table (6.2) is that the highest percentage of 

respondents' choice (82.4%) among all processes is dedicated to the 

'Initiation Process' within the initiating process group and to the 'Scope 

Planning Process' within the planning process group. These two processes 

are the first processes in all PM practices. The respondents chose selection 

(A) for these processes to indicate that they hold within their lists of 

interactions 'significant sustainable outputs which would enhance an overall 

sustainable performance'. 

This choice accredits the research's arguments, based on Donella Meadows' 

theory of systems thinking and leverage points, concerning the crucial theory 

of the sooner the implementation of sustainable development is introduced 

to the early stages of a system, the better and more efficient the outcome 

would be towards a more overall sustainable performance. Changing the 

initiation and scope planning processes to more sustainable processes would 

inflict sustainable implications on all of the subsequent processes; therefore 

the whole PM framework would change towards sustainable performance. 

Question 2 

The second question of section 5 of the questionnaire, asks the respondents 

for their point of view on the impact of sustainable development on the 

overall of each of the knowledge areas. Following the same scale as in 
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question 1, the respondents were asked to describe the ways in wliicli the 

outputs of the knowledge areas would be affected wlim sustaiiiable 

development guidelines are integrated within the component processes. 

I'M Knowledge Areas 
Majority of 

Respondents 
Chose: - 

Project Time Management B 74.3 

Project Scope Management A 

Project Procurement Management B 

Project Quality Management B 

Project Cost Management B 
_J 

Project Integration Management 13 

Project Human Resource. Management 13 

Project Communications NIa B 

Project Risk Management ý J A/B 

Table 6.3: The P-M Knowledge Areas in descending order based on the respondent,,, feedback 

on question 5.2 in the questionnaire 

Table (6.3) displays the analysis of the responses bv listing the knowledge 

areas in descending order of percentage of respondents agreeing on the 

selected choice. 

Again, the majority of respondents chose either (A) or (B), this affirms the 

significant potential that exists in enhancing sustainable I'M performance 

and the respondents, obviously, identify with. 

Although, this analysis endorses the argument, tile descending order is not 

necessarily any favourable order which should guide the choice of which 

knowledge area to first integrate sustainable development w, ith. But, this 

order only mirrors the respondents' awareness of the components of each 
knowledge area. Therefore, since 'Project Risk Management' is a complicated 
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set of interactions between its processes, which demand specialization in 

practice, it came at the bottom end of the list because the majority of the 

respondents do not necessarily deal in risk management although they 

would be working in general aspects of PM. 

In the same table, 'Project Time Management, Project Scope Management 

and Project Procurement Management' took the lead in the majority choice. 

This demonstrates the respondents' viewpoint on the importance of these 

specific aspects of PM in controlling the whole practice and influencing the 

system of PM performance as a whole. 

6.8 Critical Review of the Online Questionnaire 

An important finding of this questionnaire is that the arguments of this 

research, discussed in the questions, were endorsed strongly by the 

respondents' responses. Although this does indeed fit with the hypothesis of 

the research, there is a necessity for a word of caution. Since most of the 

respondents are members of PMI (although not all), there is an obvious 

possibility that they would be biased to portray their view on the PMBOK 

processes. A more interesting result would be to examine the views of PM 

professionals who are not members of PMI to study their observations -as 

outsiders- on the PM processes included in the PMBOK. 

Although the design of the questionnaire, in terms of outline structure and 

sequence of questions, was intended to be inviting and not confusing, there 

is a concern that the language of the questionnaire might have excluded 

certain respondents who are not familiar with the terminology used in the 

questions. At certain levels, this was controlled by the targeted respondents 
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approach in marketing the questionnaire. Thus, it was made clear from the 

start that respondents are expected to be familiar with the subjects in 

questions. This turned out to be a subjective factor which would damage in 

certain cases the credibility of the answers. 

A similar criticism can be levelled at the overall findings because of the 

limited number of respondents. This could query the importance of the 

findings based on the fact that the fields of PM, construction and SD attract a 

high number of professionals, researchers and academics which is not 

relatively presented by the limited number of respondents that the survey 

attracted. The significance of the findings is still of a high implication level 

but would benefit from an even wider scale of respondents to re-test the 

conclusions. 

In terms of respondents' assessment of their knowledge of SD, this has 

suffered from a possible lack of objectivity which might have affected the 

respondents in testing their own knowledge of the subject. The language of 

the question itself may have favoured an answer over the other which was 

not on purpose but it has be accepted that creating the questionnaire in the 

first place was triggered by a possible subjective judgement. 

One has to acknowledge that analysing the results of the questionnaire might 
have been subjected to a bias judgement as in all cases of any analysis 
following the nature and beliefs of the creating team, but an even more 
interesting exercise would be to test the answers in a wider context and 

possibly in a public or group session, thus, benefit from the collection of 
different perspectives. 
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6.9 The Way Forward 

The fours pillars of this research (i. e. the construction industry, sustainable 

development, project management and systems thinking theories) are 

complex functioning systems. Bringing them all together in an efficient tri- 

dimensional integration, between construction practices, SD and PM, in a 

facilitating milieu of systems thinking and leverage points was the main 

objective for this research. Because of the complexity and the importance of 

each of the four pillars, involving the expert opinion, of professionals, 

practitioners, academics and researchers, plays a vital role in validating the 

arguments. The questionnaire was made available to respondents as an 

efficient mean for requesting the feedback of interested participants. 

Creating the questionnaire followed the same logic used in creating this 

thesis. The first questions were to establish the respondents' knowledge and 

awareness of each element on its own then followed by the questions 
discussing the elements in interaction with each other in the form of the 

integration on which the research is based. 

The respondents' feedback on each section of the questionnaire was very 

informative in many ways. This enhanced the outcome of the analysis of the 

responses. The responses were analysed with a clear approach in mind 

which allowed the statistical analysis to represent, in an honest and fair way, 

the participants' point of views and professional feedback. 

From the statistical analysis of the responses, it is evident that the 

respondents acknowledge the possibilities for integrating sustainable 

development into project management processes and support the positive 
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impact this integration would have on the overall performance of PM within 

construction in specific and in all fields in general. 

Significant majority of the participants identified several valid opportunities 

within PM processes listed in the PMBOK which have been identified earlier 

within the approach of this research. The outcome of the questionnaire's 

analysis has strengthened this research's hypothesis and identified the ways 

in which project management, as significant profession in the current 

modem age, should contribute to the global commitment for sustainable 

development within all fields. 

Therefore, since the PMBOK is considered as an international source of 

project management standards, a way forward for enhancing the PM pledge 

to embrace a sustainable approach to its practices, is to have sustainable 

criteria implications on the contents of the PMBOK. These implications have 

to be transferred and applied to the lists of PM processes and knowledge 

area. This would serve the whole PM profession with a document of 

standards that embraces sustainable development. In this case, changing PM 

practices to sustainable PM practices would have originated from the source 

out of which PM practices arise; the sustainable approach to PM standards. 
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CONCLUSION 

"Rethinking Relationships in the Construction Industry: 
Integrating Sustainable Development into Project Management Processes" 

Acknowledging that the construction sector is an indispensable industry for 

both developed and developing countries, it is imperative to recognise the 

considerable potential that the industry has for generating and influencing 

the quality of life to which individuals aspire globally. On the one hand, the 

construction industry has been the prime generator of wealth for several 

countries, governments, business owners and architects but on the other 

hand, it has also been the cause for social dissolution, environmental 

degradation and worldwide disapproval of its current standards of 

performance. The construction industry's strong performance, ironically, has 

become the problem and a challenge to which world societies have to find a 

sustainable answer. 

Since the sector's impact is affecting the whole world, with significant 

evidence of contributing to the global climate change, the scale of action 

needed to confront the challenge has risen beyond national geographic 

boundaries to a global scale. 

This study is a contribution to such a challenge. It has demonstrated that the 

involvement of sustainable development in all fields, to generate a better of 

quality of life for all now and for generations to come, can cross boundaries 

which have not been surmounted before. When approached from a systems 
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thinking point of view, sustainability becomes the impact creator that can 

engender change within existing functioning systems. Not only can it affect 

the construction industry's detailed activities and procurement of resources 

but, more significantly, it can influence the performance of the industry as a 

whole, notably when introduced to the origins of the decision making levels. 

This research has discussed the decision making level of current construction 

projects including project management practice. The involvement of project 

management in construction projects is fundamental, although not exclusive, 

to the successful completion of projects. When embraced from the initial 

phases of a project, project management standards ensure a systematic 

breakdown of all activities to fit into a comprehensive, detailed plan for the 

project as a whole, from initiation to completion and closure. 

This thesis has demonstrated that project management, when embedded in 

construction projects, has the capacity to be a significant leverage point of 

such great influence that it is the cornerstone for rethinking the relationships 

between the three main elements of the integration. 

The research has defined and examined the proposal of a tri-dimensional 

integration between construction, project management and sustainable 

development when approached from a systems thinking point of view. The 

main focus of the research is not only to explain the potential and the benefits 

of such integration. It also tests the criteria on which the integration is based 

and offers guidance concerning the practical aspects of construction, and 

project management practices, in the form of illustrative examples taken 

from current initiatives and practice standards. 
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This final part of the research presents a series of conclusions which have 

been distilled from the work described above. The observations and 

recommendations are subdivided into two parts based on the general areas 

of research investigated (shown in figure 1* in 'Introduction') and are 

presented together to allow an overall appreciation of the findings. 

280 



Conclusions from Part I of the Thesis 

"Establishing the Relationships" 

Project 
Managemen 

Nf ll, ý, 
& 

The construction industry is a key element of influence bearing on our 

quality of life; economically, socially and environmentally. Although 

current performance standards are proving to be disappointing to all 

stakeholders, the potential for enhancing future performance is immense. 

The industry has shown considerable flexibility towards the 

implementation of governmental initiatives which have been introducing 

new approaches to the way projects are undertaken. Overall within the 

industry, there is much to be done not only in terms of construction 

practices but also in changing the culture of the industry. The focus 

should no longer be on the short-term economic profits but it should also 

embrace the social aspects and the environmental impact of projects' 

activities which influence long term profitability. 

On the international as well as national level, the challenges facing the 

industry are very similar; hence, new global construction initiatives call 
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for the embodiment of a sustainable development approach in all 

practices. Although maintaining a sustainable construction agenda is the 

main focus, the research has demonstrated that these initiatives still fail to 

address the full potential of such an agenda. The problems facing the 

implementation are mainly based on the reluctance of businesses to 

embrace the sustainable approach, unless they are convinced of a 

successful business case for sustainability. 

One of the major concerns of the industry is to sustain its 

competitiveness; this research has explained that adopting sustainable 

construction endorses the competitiveness of the construction industry 

not only in terms of its economic future viability and successful business 

case but also in fortifying its social and environmental aspects. This adds 

to the competitive edge of businesses by satisfying the growing number 

of customers who demand environmentally sound products and services 

as well as clear indicators of respect to end users and employees. 

The Egan report 'Rethinking Construction' does not directly mention 

sustainable development, although the drivers proposed define a 

sustainable approach. Integrating sustainability into rethinking 

construction has proven to be a valid and, indeed, an efficient agenda for 

future performance. The established relationship between both elements 

still hold within its core, greater potential for generating better practice by 

adopting an even deeper understanding of the notions of sustainable 
development from a systems thinking point of view. 
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Sustainable development has been criticised despite the global 

endorsement of its guidelines. This research demonstrates that embracing 

a sustainable development agenda can only improve the conditions of the 

three pillars of society; civil, government and businesses. Sustainable 

development is now perceived within a global context fortified by 

international agendas which have significant impact on the local agendas 

of practice enhancing the quality of people's life. 

The business case for sustainable development has proved crucial to the 

implementation phase, underpinned by the adoption of sustainable 

construction agendas. Sustainability generated to businesses a new 

competitive advantage to the level of practice. 

The relationship between project management and the successful 

completion of construction projects is evident. The involvement, from 

start to completion, has proven vital to the exploration of the full extent of 

project management's potential in supporting all project's activities and, 

more specifically, from the decision making level. 

The PMBOKO 2000 Edition and the Construction Extension to PMBOK, 

represent the standardisation authority of project management practice 

on the international level. Although they provide a comprehensive 

framework and context for PM standards, they fail to seriously address 

the sustainability agenda. Both documents forsake the influence of 

sustainability on PM practice and therefore disregard the possible impact 

such an approach could have on the involvement of project management 
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in construction projects and more specifically on the decision making 
level. 

Project management processes and knowledge areas fall short of 

committing to a sustainable approach. This research has argued that the 

potential within these processes is significant in terms of its impact on the 

overall performance. Since project management is involved in 

construction projects, with such significant impact on the overall 

performance, it has therefore to comply with current sustainable 

construction initiatives. This compliance is far from being demonstrated 

by the current description of PM processes and knowledge areas which 

ignores, to a very large extent, sustainable development guidelines. 

The research has demonstrated that within the PM processes, lie efficient 

leverage points to introduce sustainable development to project 

management standards. There is a crucial need for rethinking the 

involvement of PM processes within construction projects to satisfy and 

endorse the sustainable agendas from a systems thinking point of view. 

Systems thinking and leverage points theories have demonstrated that 

the bottom line in changing existing functioning systems lies within the 

identification of places, within these systems, to intervene and introduce 

the desired change. Donella Meadows' list of twelve leverage points, 
identified within systems, has proved to be the cornerstone concept for 

introducing change. It is understood, from Meadows' approach, that the 

order of efficiency, which the list displays, applies to all systems. 
However, the author believes that the environment, in which any system 
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takes place, plays a fundamental role in interpreting the scenario that 

controls its activities and processes. 

The earlier a desired change is introduced to the phases of any system, 

the better and more efficient the impact is on the subsequent phases of the 

system in question. This is the basis on which the second part of the 

research allows the four pillars of the research to work collectively and in 

a more efficient manner to answer to sustainable development agendas. 

The criteria driving the research are based on an examination of the 

possibilities of creating a sustainable approach to the PM processes and 

knowledge areas currently playing a significant role in construction 

projects. Also considered is the impact this approach would have, on 

delivering a more sustainable construction performance, when systems 

thinking and leverage points theories are followed in introducing such 

approach. 
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Conclusions from Part 11 of the Thesis 

"Rethinking the Relationships" 

Sustaill'ible Sust"ý 
Construction 0 nstr on 
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Based on the arguments considered in the first part of the research, 

chapter 5 illustrates how the hypothesis brings together the four pillars of 

the research to endorse the proposed tri-dimensional integration between 

sustainable development, construction and project management in a 

facilitating milieu of a systems thinking approach. 

* Project management is an efficient vehicle to introduce a more profound 

change not only to the construction industry's practice but more 

importantly to the industry's culture. Project management's involvement 

in construction projects tackles, and indeed dominates, the decision level 

making which the research describes as the best place to intervene in the 

way projects are undertaken. Project management processes are 

especially effective at the early stages of construction initiation and 

planning stages. 
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Bringing together the three dimensions of the integration, generates a 

new set of common issues among the elements. The research examines 

these resulting issues from a systems thinking point of view. The above 

Venn diagram illustrating the hypothesis, integrating sustainable 

development and construction generates new sustainable construction 

agendas. Another interaction is between project management and 

construction through the projects' lifecycle and phases. Finally, the PM 

processes and knowledge areas were identified as being the most efficient 

leverage for embracing a sustainable approach. 

These three areas, when approached from a systems thinking point of 

view, create the resulting centre of the hypothesis; sustainable project 

management processes for construction projects. Systems thinking, and 

leverage points theories, act as the catalyst for such integration to take 

place and generate an efficient impact on the three dimensions of the 

integration by bringing them together to create a sustainable approach to 

the PM processes which are used to define the different phases of all 

construction projects. The impact therefore of such an approach has the 

potential to inflict a sustainable outcome from initiation to completion. 

The hypothesis has been tested on three separate examples fulfilling the 

three generated areas before concluding to the centre area of the 

integration. When examining the Egan agenda, from a systems thinking 

point of view, the drivers in questions embrace an even wider context to 

incorporate the triple bottom line guidelines. When investigating the 

impact of the integration on projects' phases, the procurement model 

used by the Office of Government Commerce (OGC) illustrates the 
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importance of procurement processes and therefore it represents the best 

example for testing the hypothesis. Sustainability gaps were identified 

within the processes and therefore a new approach was introduced to 

promote a more serious commitment to sustainability which was 
facilitated by the identification of leverage points within each Gateway 

Review within the model. The analysis of the incorporation of 

sustainability guidelines proved to generate an enhanced model driven 

by the triple bottom line guidelines. For the PMBOK, sustainable 

development had to be implemented within its fundamental basics in 

order to ensure a more efficient impact on the overall performance. 

Mapping sustainable development onto project management processes, 

and knowledge areas, was the final step of examination which led to an 

extensive study of each process, its lists of Inputs, Tools & Techniques 

and Outputs. The results of the mapping process identified all the 

opportunities for introducing the sustainability guidelines into all PM 

processes in a comprehensive matrix shown in chapter 5 (figure 5.14). The 

matrix illustrates the processes with four degrees (high - medium - low - 

none) of relevancy scale in terms of their potential to embrace a 

sustainability approach with their lists of interactions. 

From the matrix's analysis, it demonstrates that the highest potential, and 

most efficient leverage points, exist within the early stages of project 

management such as for example, initiation processes. This does not deny 

the potential that exists within the other processes but endorses the 

systems thinking theory of more efficient impact from the early stages 

rather than the later stages. 
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From the questionnaire analysed in chapter 6, PM professionals, 

practitioners, academics and researchers were given the chance to share 

their own views on the proposed hypothesis through the online 

questionnaire made available to a large selection of possible participants. 

A significant majority of respondents agreed with the hypothesis and 

indeed chose similar processes as analysed in the matrix shown in figure 

(5.14), to be the best and most efficient processes, such as initiation and 

scope planning, to integrate sustainable development guidelines. 

The questionnaire was successful in reinforcing the strength of the 

hypothesis in terms of its feasibility and efficient impact on the real life 

projects. The outcome of the arguments in chapter 5 and the results of the 

questionnaire in chapter 6 compliment each other in significant measures 

that endorse the proposed hypothesis. 
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The Way Forward "Recommendations for Further Work" 

Expanding Research and Development to Embrace Sustainability 

"The process of finding, implementing and improving sustainable development 
indicators will not be done right atfirst. Nevertheless, it is urgent to begin "I 

The main objective of this research was to demonstrate that great potential 

exists for the project management profession to contribute to a global 

commitment to sustainable development agendas through its standards. This 

will underpin the delivery of sustainable processes and projects in all fields 

and more specifically in the construction industry. The research calls for 

introducing a sustainable development approach to all project management 

standards publications worldwide and especially the new version of PMBOK 

(expected to be published in 2004) should embrace a more serious 

sustainable agenda as demonstrated by this research. 

The built environment could benefit from the involvement of several 

disciplines in its creation. The construction industry is the main executer of 

the elements which define the built environment, but the involvement of 

sustainable development guidelines should not be limited to construction 

practices or the contribution of project management processes into 

construction projects, but future work should tackle the other elements 

which contribute to the built environment such as architecture, commerce, 

and manufacturing. Further research should look into the progress of these 

disciplines along the years to reveal different ways of improving their 

performances. This would ultimately result in a better quality of life which 

1 Donella Meadows, Indicators and Infonnation Syste? ns jbr Sustainable Development, The 
Sustainability Institute (www. sustainabilityinstitutc&rZ), Vermont, USA, 1998, pp. 78 
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does not only rely on the impact of construction but an overall response from 

the built envirorunent. 

In the practice of construction projects, new case studies should be identified 

to demonstrate the potential benefits which exist in the implementation of 

sustainable PM guidelines. This research introduced and tested the desired 

change of SID guidelines into the standards of PM. This change was intended 

to be introduced to the policies and strategies of practice before heading to 

the real life projects. The research makes the initial step towards the 

implementation phase but it is no longer about enforcing new initiatives on 

the construction sector, and expecting stakeholders to justify their business 

cases within these regulations. Further research should be done to examine 

the practical implementation of this research's recommendation on real life 

case studies. Future work should concentrate on the identification of 

stakeholders/clients who would be interested in implementation such 

recommendations on different scales of projects (i. e. large, medium or small 

scale projects). This would add an additional dimension to the findings to 

reveal whether or not the scale of the impact of such change in policies 

would differ in the case of large scale projects from its impact in the case of 

small scale projects. 

Case studies used in this research, such as the OGC procurement model and 

the PMBOK processes, demonstrated good use of leverage points and 

efficient means of application. New case studies should represent a platform 
for the demonstration of positive impacts of such changes in approach on the 

three levels of sustainability. 
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Economically, the business case of such case studies should embrace long 

term profitability rather than the short term success. Socially, all individuals 

involved, should exemplify the potential of a successful social agenda 

whether for the employees or end users. Environmentally, where these case 

studies are taking place is no longer limited by the construction site, an 

environmental agendas should be included within the financial, marketing 

and social management aspects. 

The research examined the notions of the integration and its possible impact 

on the initiative of the EU with special focus on the UK's agendas. Further 

research should consider a global approach to the industry. Therefore, future 

work should examine the performance of the construction industry in several 

other countries in order to draw a global strategy for change which could 

embrace the globalisation agenda. 

For developing countries, in the preliminary implementation of sustainable 

regulatory frameworks, there is a greater opportunity and a more efficient 

leverage point than in the case of developed economies. For the latter, it is a 

chance to reshape existing frameworks and disseminating such knowledge to 

the developing countries. The developing world, paradoxically, has greater 

prospects for effective change in the application of existing expertise through 

new frameworks, conceived with sustainability as a key integral component. 

This contrasts with the difficulties the western hemisphere has in grafting 

sustainable policy to entrenched methodologies. 

Inspired by the most efficient leverage point on Meadows' list; 'the power to 

transcend paradigms', in the early phases of all new initiatives, there is no 
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right or wrong in proposing solutions to current problems, but the key is to 

find the appropriate context in which these propositions can be tested. This 

fortifies the recommendations for future work to be executed on further case 

studies to examine the real life nature of the proposed change. This would 
identify the level of benefits gained on each level of the triple bottom line and 

also highlight the practical possibility of achieving the ultimate goals of 

change. 

This research has proposed a tri-dimensional integration in an effort to 

enhance construction practices, and thereby improve the impact of projects 

economically, environmentally and socially while requesting the 

endorsement and involvement of all stakeholders to generate and sustain a 

better quality of life for current and future generations worldwide. 
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APPENDIX 1 

RISK MANAGEMENT 

"Risk Management" within the Construction's Culture 

"Risk is itbiquitous and no human activi(If Call bf, collsldcrcd 1-1.4 "1 

Risks depend on the uncertainties of the future and their potetitial 

consequences. Individuals routinely accept 'risks' and take iiieaSUres to 

minimise them in our daily activities. This can be defined as a simple foriii of 

'Risk Management'. 

In the construction industry, whether on small scale or major projects, Risk 

Management has different dimensions and is dealt witli it, cautious, StUdled 

and organised steps. The importance of Risk Management iti the collsti-Lictioll 

industry has been growing and showing dramatic increase M affecting 

decision making in small scale and major projects. Tliis growhig 111terest is 

probably justified by the increases in technology, tigliter financial Collstrailits, 

the augmented number of larger and more complex projects, ptiblic dellialids 

to decrease risk and improve safety and finally, the increase iii time aild costs 

overruns. 

Figure (1) defines Risk Management and its differeiit steps an(] IdoWilics, the 

way the construction industry is currently dealing mth this process. 

I C. C. Hood, D. K. C. Jones, N. F. Pidgeon, B. A. 'I'L11-110r, Risk Management - Risk: Analvsis, 
Perception and Management, Royal Study Group, London, 1992 
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Risk Management 

Risk Assessment Risk Control 

Risk Analysis 3-Risk Evaluation 4-Risk' Response 5-Risk Monitoring 

1-Risk Identification 2-Risk Estimation 

Figure (1) the Risk Management Framework 

The outcome of the five steps identified in figure (1) should be a 'Controlled 

Risk Enviromnent' in wl-dch those steps should be working in a continuous 

loop to retain a sustainable system. 

"Human beings will continue to interact, make choices and respond to those ýhoices 
in unpredictable ways that are the ultimate sources of uncertainties. This is where 
the heart of risk management lies. "3 

For the construction industry, as for all other fields dealing with risk 

management, there are three basic elements which should apply to this 

system as with any other controlled system; goal setting (whether explicit or 

implicit), information gathering and interpretation and actions to influence 

human behaviour or modify physical structures or both. 4 

"Virtually anything that people do has some degree of risk attached, whether it is 
something that is inherently dangerous in a physical sense or something that carries 
a risk offinancial loss. People carry out simpleforms of risk analysis in their daily 
lives when deciding. Mat we are doing when making such decision is actually risk 
management, we identify the costs and benefits associated with alternative choices, 
assess the likelihood of those costs and benefits being realised, and make a balanced 
decision on the basis of our analysis. 

2 Scott William Baker, Risk Management in Major Projects, PhD thesis, University of 
Edinburgh, Edinburgh, 1997 
3 Peter L. Bernstein, Mastering Risk, Financial Times, U. K April 25,2000 
4 Christopher Hood 7 David K. C. Jones (Editors), Accident and Design Contemporary Debates in 
Risk Management, UCL Press, London 1996 
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Risk Management does not eliminate risk, but it does offer decision-makers a range of 
toolsfor identifying and assessing risk. Clients can select those tools, which are most 
appropriate to their particular project, with respect to other factors such as their 
general attitude to risk and prevailing economic conditions. "I 

By its very nature the construction industry is considered to be subject to 

more risks than other industries. Getting a project from the initial investment 

appraisal stage, to completion and into use, involves a complex and time- 

consuming process. A variety of unexpected events may occur during the 

process of building procurement and many can cause losses to the client or 

other interested parties - these events are commonly called risks. The 

principle of risk management is widely used in the construction industry and 

applied at various stages during the procurement process as well as in 

general processes. Proper application of risk management techniques can 

significantly improve the investment performance of construction projects. 

"'In particular, it is widely accepted that risk management is most valuable during 
the initial appraisal phase as, at this stage, a great deal offlexibility in both design 
and planning remains and that allows consideration of ways in which various risks 
might be avoided or controlled. "I 

It is at this stage, however, that there is the greatest degree of uncertainty 

about the future, yet the client must make decisions about such fundamental 

concerns as the investment budget, the size and quality of the project, 
financing strategies and so forth. Risk management techniques can be an 

effective tool which clients can use to assist them in making allowance for 

5 L. Y. Shen, Building in Value (Pre-design Issues), New York, 1999 
6 P. Thompson & J. Perry, Engineering Construction Risks: A Guide to project Risk Analysis and 
Assessment Implicationsfor projects Clients and Project Managers, Telford Publications, 1992 
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future uncertainties. 7Consequently, the clients can be more confident in their 

decision-making as they have information which identifies possible 

uncertainties and their likely impact on a potential project. 

The proper application of risk management methods can also improve the 

effectiveness of other project management techniques. Risk analysis can 

improve the accuracy of the project's cash flow analysis by assessing, 

properly and systematically, the future uncertainties and risks. 

The clients can make their decision to invest in a project on the basis of 

achieving the greatest value for money. It is during the initial project 

appraisal stage that the client will try to establish project parameters which 

will ensure that he/she realises this basic aim. At the very least, they want to 

be certain that the potential returns from the project will balance the risks. If 

a project proposal includes a risk profile for various investment options this 

will be of great benefit to the clients in appraising the proposal, giving 

information such as the likely outcomes of all possible risks in case they 

occur. 8 

The analysis of risks during the initial project appraisal stage enables the 

client to make two important decisions; the first decision is whether to invest 

in a project, or reject it. This is clearly the most important decision as it 

determines whether the project proceeds at all. This decision will be based on 

the constructive analysis and evaluation of potential risks such as technical, 

7 The Government Centre for Information Systems (GCIS), Management of Project Risk, 
CCTA, Norwich, U. Y, 1994 
8 Mohamed Eid, A review of "Project Management" & "Sustainable Development" for 
Construction Projects, (EAR) journal, Volume 27, September 2000 
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economic, financial, political and legal. The second decision is the nature of 

the project objectives; the clients must decide their objectives in terms of 

budget, time scale, function, return on investment, and quality standards. 

These will be based on the client's investment expectations and their 

evaluation of various alternative investment options where such evaluation 

depends on projections of performance, cost and schedule with in-depth risk 

analysis carried out on those projections. 9 

The concept of risk is related to the activities that flow from decisions made 

by the clients where the outcomes of those activities may differ from 

expectations. These differences are the result of uncertainties that are 

inherent in the information on which the client bases his or her decision- 

making. This information includes historical data, predictions of the future 

and the decision maker's subjective judgement and, therefore, by its very 

nature displays degrees of uncertainty. 

Broadly, risk, as it applies to building, can be defined as the possible 

occurrence of an uncertain event or outcome which, should it occur, will 

cause significant variation or consequences such as extra cost or delayed 

completion. Thus, the typical risks in a construction project include cost and 

time overruns as well as poor quality. 11 

These typical risks indicate the consequences commonly referred to as risk 

effects, whidi are the result of possible occurrences called risk causes or risk 

9 P. Thompson & J. Perry, Engineering Construction Risks: A Guide to project Risk Analysis and 
Assessment Implicationsfor projects Clients and Project Managers, Telford Publications, 1992 
10 C. C. Hood, D. K. C. Jones, N. F. Pidgeon, B. A. Turner, Risk Management - Risk: Analysis, 
Perception and Management, Royal Study Group, London, 1992 
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factors. 

Flanagan and Norman identify the risk factors which may affect construction 

projects as including": - 

e Failure to obtain approvals from relevant authorities within the time 

allowed in the project program. 

" Unforeseen adverse ground conditions. 

" Inclement weather resulting in delays. 

" Industrial action. 

" Unexpected price rises. 

" Failure to let. 

" Accidents on site resulting in injury or death, causing delays and/or extra 

costs. 

9 Latent defects due to poor workmansl-dp or inadequate supervision. 

9 Force majeure. 

o Late production of design information leading to claims by the contractor 

for loss or expense. 

* Labour, material and/or equipment shortages. 

,, Disputes between project parties causing extra cost and/or project delays. 

Generally, if these risks occur, it will result in financial loss to the client and 

often to other team members. Clients' advisers at the initial project appraisal 

stage are expected to be able to identify all possible risk causes, to analyse 

their implications for the project and to develop a risk management strategy 

to assist their clients in their evaluation of project proposals. The nature and 

11 R. Flanagan and G. Norman, Risk Manage? nent and Construction, Black Well Scientific 
Publications, 1993 
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identification of risk displays three attributes. Firstly, a range of possible 

outcomes are considered; the optimistic outcome, the pessimistic outcome 

and the most likely outcome. All the possible outcomes may be in discrete or 

continuous distribution, however, only one possible outcome in the range 

will actually happen. Secondly, the individual consequences of each possible 

outcome can be assessed and thirdly the probability of the occurrence of each 

outcome can be assessed and allocated. 12 

Obviously the decision maker's subjective judgement will have a significant 

effect on the assessment of the nature of risks. In general, those risks with 

lower probability of occurrence will have greater impact on a project while 

those with higher probability of occurrence will have smaller impact. 

The earlier that the client recognises the nature of the risks involved with a 

project the more confident he or she will be about his or her chosen 

investment option. 

Risk analysis not only assists clients in decision-making but also provides 

other parties involved in the project, such as the contractor, with an 

appropriate framework for managing and responding to risk. It allows 

construction managers to identify not only the risk allocated to him or her in 

the contract but also those risks inherent in the nature of the construction 

work. A better understanding of the forward risk situation can improve 

decision-making for all project participants. 

12 L. Y. Schen, Application of Risk Management to the Chinese Construction Industry, PhD 
Thesis, University of Reading, U. K 1990 
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Risk identification is a diagnostic process in which all the potential risks that 

could affect a construction project are identified and investigated, thus, 

enabling the client to understand the potential risk sources at an early stage 

in the project. 

Risk can be broadly grouped into the following categories": - 
Business risk: indicates the probability that the expected level of investment 

return will not be ad-deved. 

Pure risk: (static risk, non-market risk or unsystematic risk) is related to 

physical and technical causes. Subsequent losses occur at random and are 

beyond the control of the decision-maker. 

Speculative risk: (dynamic risk, market risk or systematic risk) involves the 

possibility of either gain or loss should an uncertain event occur. These risks 

can cause variations in project development cost, operating cost or the value 

of built property, thus, changing the rate of investment return. 

Financial risks: relates to the loss of financial capital and increase whenever 

the amount of debts or related charges increases. 

A number of techniques have been developed for risk identification where 

the most common method involves compiling a list of risks for a particular 

project based on records of past projects as in project historical data. 

Risk analysis is used to evaluate risk quantitatively and to ascertain the 

13 ibid. 
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importance of each risk based on an assessment of the probability and 

possible consequences of its occurrence. It assesses both the effects of 

individual risks and the combined consequences of all the risks on the project 

objectives. The major purpose of risk analysis is to provide a project risk 

profile that the client can use to look ahead at possible events and assess the 

probability of them occurring. The most common actions in risk management 
include avoiding risks, transferring risks to other parties and minimising the 

effects of those retainedshould they occur. " 

During the early stages of a project the client may take preventative action to 

reduce, avoid or transfer risks. Rejecting a proposal is an obvious way of 

avoiding risk, however, if the client wishes to proceed with a project then 

risks should be reduced wherever possible. 

14 P. Thompson & J. Perry, Engineering Construction Risks: A Guide to project Risk Analysis and 
Assessment Implicationsfor projects Clients and Project Managers, Telford Publications, 1992 
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APPENDIX 2 

INTRODUCTION TO THE PROJECT MANAGEMENT 
INSTITUTE & THE PM KNOWLEDGE AREAS 

The appendix comprises two Sections; Section I is aii ii1trodUORM to t11(' 

history of the Project Management Institute (I)MI) to deinoiistrate its 

leadership among project management institutions worldwide. The brief 

history provided below is an extract of the official website of I'M 

(www. pmi. L-jr, g). 

Section 11 represents fundamental extracts from the PMI30K (2000 FIdItIoli) as 

well as the Construction Extension to the PMBOK; the PM knowledge areas. 

This section is a combination of the knowledge areas provided 61 botil 

documents. The background informatioii of these knowledge areas are 

extracts from both publications including the ititrodLictioii of eacl) 

knowledge area and its corresponding processes prOceditig eacli figure. 
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Section I: The History of the Project Management Institute 

Established in 1969 and headquartered outside Philadelphia, Pennsylvania 

USA, the Project Management Institute (PMI) is the world's leading not-for- 

profit project management professional association, with over 125,000 

members worldwide. It was founded by five volunteers. The Commonwealth 

of Pennsylvania USA issued Articles of Incorporation for PMI wl-dch 

signified the official inception of the organization. 

In the 1970s the first issue of Project Management Quarterly (PMQ) was 

published and later renamed Project Management Journal@ (PMJ). The first 

Annual Seminars & Symposium was held outside of the USA, the first PMI 

Chapter was chartered and the PMI Professional Awards Program was 

established. By the end of the decade PMI membership totalled over 2,000 

individuals worldwide. 

During the 1980s, PMI's membership, programs and services continued to 

grow. A Code of Ethics was adopted for the profession and the first Project 

Management Professional (PMPO) Certification examination was 

administered. The first PMI project management standard was published as 

the PMQ Special Report on Ethics Standards and Accreditation. PMIs 

publishing products and services also grew rapidly during this decade. The 

first PMI book was co-published and PM Network@, PMIs monthly 

magazine was born. Due to this growth, the PMI Publishing Division was 

established in North Carolina USA. 

By 1990, PM's membership totalled over 8,500 and by 1993 the annual 

membership growth rate rose to over 20 percent per year. During the 1990s, 
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Specific Interest Groups and Colleges were formed and Seminars USA, a 

series of educational programs on project management was initiated (later 

renamed World Seminars). PMI also established a presence on the World 

Wide Web and published the project management standard, A Guide to the 

Project Management Body of Knowledge (PMBOKO Guide). PMI Today(Eý 

PMI's monthly newsletter was printed for the first time and the Professional 

Development Program (PDP) was established for PMP certificate holders to 

maintain their credential. 

By the beginning of the 21st century, PMI had over 50,000 members, over 

10,000 certified Project Management Professionals and over 270,000 copies of 

the PMBOKO Guide in circulation 

Currently, PNH supports over 125,000 members in 140 countries worldwide. 

PM members are individuals practicing and studying project management 

in many different industry areas, including aerospace, automotive, business 

management, construction, engineering, financial services, information 

technology, pharmaceuticals and telecommunications. 

Over time, PMI has become, and continues to be, the leading professional 

association in project management. Members and project management 

stakeholders can take advantage of the extensive products and services 

offered through PMI. 

Professional Standards 

PMI provides global leadership in the development of standards for the 

practice of the project management profession throughout the world. PMI's 
d' 

premiere standards document, A Guide to the Project Management Body of 
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Knowledge (PMBOKO Guide), is a globally recognized standard for 

managing projects in today's marketplace. 

The PMBOKO Guide is approved as an American National Standard (ANS) 

by the American National Standards Institute (ANSI). 

Certif ication 

Since 1984 PNH has been dedicated to developing and maintaining a 

rigorous, examination-based, professional certification program to advance 

the project management profession and to recognize the achievements of 

individuals in project management. PMI's Project Management Professional 

(PMPO) certification is the world's most recognized professional credential 

for individuals associated with project management. 

In 1999, PM became the first organization in the worId to have its 

Certification Program attain International Organization for Standardization 

(ISO) 9001 recognition. 

Research 

PNH is focused on the expansion of the body of knowledge of the project 

management profession. Project management research is encouraged 

through a biennial project management research conference, external 

research grants, research books, a research database and identification of 

research topics. Additionally, current needs, information, knowledge and 

wisdom about the profession are collected and disseminated, the future of 

the profession is assessed and the evolution of the profession is encouraged. 
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Publications 

PNH produces three periodical publications for the benefit of individuals in 

project management. PM NetworkO is a monthly professional magazine, 

Project Management JournalO is a quarterly professional journal and PMI 

Today'O is the monthly newsletter of PMI. 

PNH is the world's leading publisher of project management books, training 

tools, and learrdng products. 

With the help of eight language teams, consisting of 10-35 project 

management professionals, translators, editors and proofreaders, PMI has 

released eight official translations in Mandarin Chinese, Spanish, Brazilian 

Portuguese, Japanese, Italian, German, French and Korean. 

These new PNII translations have standardized the glossary and terminology 

for speakers of these eight target languages and will help global participants 

excel in future testing. Each easy-to-use translation is of the highest quality 

and is consistent with the content of the English language PMBOK(D Guide- 

2000 Edition. 
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Section II: The Project Management Knowledge Areas 

The knowledge areas describe project management knowledge and practice 

in terms of their component processes. The component processes function on 

the basis of their list of inputs, tools & techniques and outputs. 

The following demonstration of the PMBOK analysis of the knowledge areas 

and their component processes is essential to the reader of this research as it 

represents a crucial reading to comprehend the impact of the arguments 

provided by this research. 

First, the nine knowledge areas from the PMBOK (2000 Edition) are 

presented, and then followed by the examination of the four additional 

knowledge areas provided by the construction extension to PMBOK. The 

new publication 'Construction Extension to PMBOK' has particularly 

enhanced the original list of nine knowledge areas in terms of their 

component lists and provided the new four areas to illustrate the unique 

aspects applicable to the construction industry. 

In the following illustrating figures extracted from the PMBOK, the 

additional processes to the original lists of PMBOK 2000 Edition are 

highlighted in bold font. 
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Project Integration Management 

"It involves making tradeoffs among competing objcdaws and altcrnativcs to in(vt ol, 
exceed stakeholder needs and expectations. "I 

This knowledge area is based on the function of three component processes: -' 

e Project Plan Development: - integrating and coordinating all project 

plans to create a consistent, coherent document. 

* Project Plan Execution: - carrying out the project plan by performing the 

activities included therein. 

9 Integrated Change Control: - coordinating changes across the entire 

project. 

1- Project Plan Development 2- Proiect Plan Execution rated Chanee Control 

1. Other planning outputs 
2. Historical information 
3. Organisational policies 
4. Constraints 
5. Assumptions 
6. Contracts 

Project planning mothodol 
Stakeholder skills and 
knowledge 
Project management 
information system (I'MIS) 
Earned value management 
(EVM) 
Company procedures 
Value engineering 

Project plan 
Supporting detail 

immut-11, 
1. Project plan 
2. Supporting detail 
3. Organisational IxAicies 
4. Preventive action 
5. Corrective action 

Tools and Technj&tu(,.; 
1. General management skills 
2. Productskills and knowled 
3. Work authorization system 
4. Status review meetings 
5. Project management 

information sv.,,, teni 
6. Organisational procedure,; 

Outl2kIt 
1. Work results 
2. Change requests 

ifllauýl 
1. Project plan 
2. I'vrtormance reports 
3. Change requests 

Tools and 'I echniaties 
1. Chango controls 

* v"telli 
2. Configuration management 
3. Perfornimice invasurement 
4. Additional planning 
5. Project management 

inforniationsystom 

Outputs 
1. Project plan upiLites 
2. Correctivt, action 
3. Lesson, loarned 

Figure (1): -Project Integration Management ( )vervicw (PNIII( )k pp. -L' k, litim ( oiih u( tion 
Extension pp. 20 Bold Font) 

I Project Management Institute (PMI), A Guide to the Imiect Manap, incnt Body i)/ Ktunviedge 
(PMBOKI" Guide), Newtown Square, Pennsylvania USA, 2000 Fdition, pp. 41 
2 ibid. 
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Project Scope Management 

"It is primarily concerned with defining and controlling what is or is not included in 
the project. "3 

Project Scope Management includes: 

e Initiation: - authorizing the project or phase. 

* Scope Planning: - developing a written scope statement as the basis for 

future project decisions. 

e Scope Definition: - subdividing the major project deliverables into 

smaller, more manageable components 

* Scope Verification: - formalising acceptance of the project scope. 

9 Scope Change Control: - controlling changes to project scope. 

3 ibid. pp. 51 
4 ibid. 
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L-Initiation 2- Scope Planning 3-, 5copv Definition 

Lnl2uts 
1. Product description 
2. Strategic plan 
3. Project selection criteria 
4. Historical information 

Tools and Technique 
1. Project selection methods 
2. Expert judgment 

Oil tl2u ts 
1. Project charter 
2. Project manager 

identified/assigned 
3. Constraints 
4. Assumptions 

t description 
Charter 

Scope Statement 
Constraints 
Assumptions 
Other planning outputs 
Historical information 

1. Product analysis 
2. Benefit/cost analvsis 
3. Alternatives identification 
4. Lxpert judgment 

Outputs 
1. Scope statement 
2. Supporting detail 
3. Scope management plan 

4- Scope Verification 

Work result..,; 
Product documentation 
Work breakdown structure 
Scope statement 
Project plan 

Inspection 

Formal acceptance 

breakdown structure 

Work breakdown strUCtUrC 
Scopt, st, itement updaws 

5- Scope Change Control 

Work breakdown structure 
Performance reports 
Change requests 
Scope management plan 
Contract 

Scope. change control system 
Performance measurement 
Additional planning 

Scope Changes 
Correctivv action 
Lessons learned 
AdjUsted basoline 

Figure (2): - Project Scope Management Overview (PMBOK pp. 52 in & from COnStrUL-tiOn 
Extension pp. 31 in Bold Font) 
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Project Time Management 

In developing the project time schedule, the component processes are: -5 

9 Activity Definition: - identifying the specific activities that must be 

performed to produce the various project deliverables. 

9 Activity Sequencing: - indemnifying and documenting interactivity 

dependencies. 

9 Activity Duration Estimating: - estimating the number of work periods 

that will be needed to complete individual activities. 

* Schedule Development: - analysing activity sequences, durations and 

resource requirements to create the project schedule. 

* Schedule Control: - controlling changes to the project schedule. 

And from the, Construction Extension to PMBOK, the following processes 

have been added to the original list: 

9 Activity Weights definition: - determining the relative and absolute 

weights for each project activity. 

* Progress curves development: - Analysing activity weights and project 

schedule to create progress curves. 

41 Progress monitoring: - Monitoring project progress. 

5 ibid. pp. 65 
6 Project Management Institute (PMI), Construction Extension to A Guide to the Project 
Management Body of Knowledge (PMBOK'O Guide- 2000 Edition), Newtown Square, 
Pennsylvania USA, 2003, pp. 33 

330 



1- Activi! y Definition 2- Activity Sequencing 3- Activity Duration Estimatin 

iaplu-ts Inputs Inputs 
1. Work breakdown structure 1. Activity list 1. Activity list 
2. Scope statement 2. Product description 2. Constraints 
3. Historical information 3. Mandatory dependencies 3. Assumptions 
4. Constraints 4. Discretionary dependencies 4. Resource requirements 
5. Assumptions S. External dependencies 5. Resource capabilities 
6. Expert judgment 6. Constraints 6. Historical information 

7. Assumptions 7. Identitied risks 
Tools and Technique Tools and Techn iq ue 
1. Decomposition 1. Precedence diagramming Tools and Tochniqjjj- 
2. Templates method (PDM) 1. Expert judgment 
3. Concurrent engineering 2. Arrow diagramming method 2. Analogous estimating 

(ADM) 3. Quantitatively based duration 
Outl2ut 3. Conditional diagramming 4. Reserve time (contingency) 
1. Activity list methods 
2. Supporting detail 4. Network templates Outp)y t 
3. Work breakdown structure 1. Activity duration estimates 

updates Outputs 2. Basis of estimates 
1. Project network diagrams 3. Activity list updates 
2. ctivity list updates 

, 5- Schedule Control 7- Progress Curves Developmen 
4- Schedule Development 1 111211ts Input 

javu-ts 1 . Project schedule 1. Relative weights 

1. Project network diagrams 2 . Performance reports 2. Absolute weights 

2. Activity durations 3 . Change requests 3. Project schedule 
4 . Schedule management plan 4. Weights distribution standard estimates 

3. Resource requiremen ts 
5 . Progress monitoring curves curves 
T ools and Techniqjit-ý. Tools & Techn 4. Resource pool description 

5. Calendars 1 . Schedule change control 1. Mathematical analysis 

6. Constraints -L- sVstern 2. Project management software 

7. Assumptions 
') - . 

ler I formance measurement Output 

8. Leads and lags 
3 

. 
Additional planning 1. Progress curves 

9. Risk management plan 
4 

. 
Project management software 2. Progress curves management plan 

10. Activity attributes 
5 

. 
Variance analysis 

.......... 

Tools and Techniques 1. Schedule updates 8- Progress MonitoripU 

1. Mathematical analysis 
2. Corrective action Inputs 

2. Duration compression 
3. Lessons learned 1. Progress curves 

3. Simulation 4. Progress curves updates 2. Work results 

4. Resource levelling heuristics 
3. Schedule monitoring 

6- Activi!, y Weights Definition Tools &TechniaUes 
5. Project management software 
6. Coding structure 

Inpu 1. Progress curves development 
1. Work breakdown structure 2. Progress measurement criteria 

Outputs 
2. Activity attributes 3. Progress curveanalysis 

1. Project schedule 
Tools and Techniques Output 

, 
2. Supporting detail 1. Expert judgement 1. Ac Wal progress 

3. Schedule management plan 
2. Percentage calculation 2. Progress monitoring curves 

4. Resource requirement 
Oulruts 3. Schedule updates 

updates 
1. Relative weights 4. Corrective action 
2. Absolute weights 5. Lessons learned 
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Figure (3): - Project Time Management (PMBOK & in bold from Construction Extension) 

Project Cost Management 

It comprises the following component processes: -7 

" Resource Planning: - determining the resources and the quantities which 

should be used to perform project activities. 

" Cost Estimating: - developing an estimate of the costs of the resources 

needed to complete project activities. 

" Cost Budgeting: - allocating the overall cost estimate to individual work 

activities. 

" Cost Control: - controlling changes to the project budget. 

7 Project Management Institute (PMI), A Guide to the Project Management Body of Knowledge 
(PMBOKO Guide), Newtown Square, Pennsylvania USA, 2000 Edition, pp. 83 
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I 

1- Resource Plannin 2- Cost Estimating 

ipp-Uts 
1. Work breakdown structure 1. Work breakdown structure 
2. Historical information 2. Resource requirements 
3. Scope Statement 3. Resource rates 
4. Resource pool description 4. Activity duration estimates 
5. Organisational policics 5. Estimating publications 
6. Activity duration estimates 6.1 iistorical information 

7. Contract requirements 7. Charts of accounts 
8. Construction methods 8. Risks 

9. Pre-estimating site survey 
Tools and Techniques 10. Construction methods 
1. Expert judgment Tools and Technique 

2. Alternatives identification 1. Analogous estimating 
3. Project management software 2. Parametric modelling 
4. Make or buy analysis 3. Bottom-up estimating 

4. Computerized tools 
output 5. Other cost estimating 
1. Resource requirements methods 

Outputs 
1. Cost estimates 
2. Supporting detail 
3. Cost management plan 

4- Cost Control 

Cost baseline 
Performance reports 
Change requests 
Cost management plan 

Cost change control system 
Performance measurement 
Earned value management 
(EVIVI) 
Additional planning 
Computerised tools 

Revised cost estimates 
Budget updates 
Corrective action 
Estimate at completion 
Project closeout 
Lessons Learned 

3- Cost BudgtfinZ 

Co.,; t estimates 
Work breakdown structure 
Project schedule 
Risk management plan 

Cost budgeting tools and 
lechniqLWS 

Cost baseline 

Figure (4): - Project Cost Management Overview (PMBOK pp. 84 & fl-0111 the ('01IStrLIC0011 
Extension pp. 45 in Bold Font) 
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Project Quality Management 

"It includes all activities of the overall managementfunction that determine the 
quality policy, objectives, and responsibilities and implements them by means such 
as quality planning, quality assurance, quality control, and quality improvement, 
within the quality system. "s 

The major project quahty management component processes are: 

9 Quality Planning: - identifying wl-dch quality standards are relevant to 

the project and determfi-dng how to satisfy them. 

* Quality Assurance: - evaluating overall project performance on a regular 

basis to provide confidence that the project will satisfy the relevant 

quality standards. 

9 Quality Control: - monitoring specific project results to determine if they 

comply with relevant quality standards and identifying ways to eliminate 

causes of unsatisfactory performance. 

8 International Organisation for standardization. ISO 8402, Quality Management and Quality 
Assurance, Geneva, Switzerland: ISO Press, 1994. 
9 Project Management Institute (PMI), A Guide to the Project Management Body of Knowledge 
(PMBOKV Guide), Newtown Square, Pennsylvania USA, 2000 Edition, pp. 95 
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I- Quali! 3! Planning 

Inputs 
1. QualitNý pc)licv 
2. Scope statement 
3. Product description 
4. Standards and regulations 
5. Other process outputs 

Tools and Technique 
1. Benefit/cost analysis 
2. Benchmarking 
3. Flow-Charting 
4. Design of experiments 
5. Cost of quality 
6. Value engineenng 

1. Quality management plan 
2. Operational definitions 
3. Checklists 
4. Inputs to other processes 

2- Quality Assurance 

1. Quality management plan 
2. Results of quality control 

measurements 
3. Operational definitiori..,. 

Tools and Techniques 
1. Quality planning toolsand 

techniques 
2. Quality audits 

Output" 
1. Quality improvement 

3- Quality Control 

restills 
y management plan 
tional definitions 

Inspection 
Control charts 
Pareto diagrams 
Statistical sampling 
Flow-charting 
Trend analysis 
WaIL 
Qualitv improvement 
Acceptance decisions 
Non-conformance reports 
Rework 
Completed checklists 
Process adjustments 

Figure (5): - Project Quality Management Overview (PMBOK pp. 96 & Construction 
Extension pp. 52 in Bold I-ont) 
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Project Human Resource Management 

The major processes are: 11 

Organisational Planning: - identifying, documenting and assigning 

project roles, responsibilities, and reporting relationships. 

Staff Acquisition: - getting the needed human resources assigned to and 

working on the project. 

9 Team Development: - developing individual and group competencies to 

enhance project performance. 

From the Construction Extension to PMBOK, the following process has been 

added specific to construction practices: 11 

9 Project Completion/Team Closeout: - managing the dissolution of 

project team; returning them to point of hire or to other assignments. 

10 ibid. pp. 107 
11 Project Management Institute (PMI), Construction Extension to A Guide to the Project 
Management Body of Knowledge (PMBOKV Guide- 2000 Edition), Newtown Square, 
Pennsylvania USA, 2003, pp. 55 
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I- Ort,, anisational Planning 

Project interfaces 
Staffing requirements 
Constraints 

Templates 
Human resource practices 
Organisational theory 
Stakeholder analysis 

Role and responsibility 
assignments 
Staffing management plan 
Organisational chart 
Supporting detail 

1 

2- Staff Acquisition 

inpp-Ls 
1. Staffing management plan 
2. Staffing pool description 
3. Recruitment practices 
4. Local work structure 
S. Collective agreements 

Tools and Techniques 
1. Negotiations 
2. Preassignment 
3. Recruitment 
4. Subcontracting 

Output 
1. Project staff assigned 
2. Project team directory 

4- Project Completion 
Team Closeout 

Project Plan 
Personal contract 
requirements 
Company policies & 
procedures 

plan 

Personal exit interviews 
Personal evaluation 
Incentives 

Project team demobilized 
Personal records 

m 

3- Team DevelOpment 

1. Project staff 
2. Project plan 
3. Staffing nianagenient plan 
4. Performance reports 
5. External feedback 

building activities 
al managvniont skills, 
rd and recognition 

Output" 
1. Performance iniprovvnwntý 
2. Input to perfornianct, 

appraisals 

Figure (6): - Project Human Resource Management Overview (PMBOK pp. 108 "Q 
Construction Fxtension pp. 63 in Bold Font) 
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Project Communications Management 

"Everyone involved in the project must be prepared to send and receive 
communications, and must understand how the communications in which they are 
involved as individuals affect the project as a whole. "12 

The following are the major component processes: -13 
* Communication Planning: - determining the information and 

communications needs of the stakeholders. 

* Information Distribution: - making required information available to 

project stakeholders in a timely manner. 

e Performance Reporting: - collecting and disseminating performance 

information, including status reporting, progress measurement and 

forecasting. 

9 Administrative Closure: - generating, gathering, and dissemination 

information to formalise a phase or project completion. 

12 Project Management Institute (PMI), A Guide to the Project Manage? nent Body of Knowledge 
(PMBOKO Guide), Newtown Square, Pennsylvania USA, 2000 Edition, pp. 117 
13 ibid. 
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1- Communicafions Planning 2- Information Distribution 3- Perforniance Reportin 

hivu-ts LnRqtý! iflpm 
LI, 1. Communications 1. Work results 1. Project plan 

requirements 2. Communications 2. Work results 
2. Communications technology management plan 3. Other project records 
3. Constraints 3. Project plan 
4. Assumptions Tools anti Techniques 

Tools and Techniques 1. Performance reviews 
Tools and Technique 1. Communications skills 2. Variance analysis 
1. Stakeholder analysis 2. Information retrieval systems 3. Trend analysis 

3. Information distribution 4. Earned value analysis 
outl2ut", methods 5. Information distribution tools 
1. Communications and techniques 

management plan Ou 4211 t 
1. Project records ogputs 
2. Project reports 1. Performance reports 
3. Project presentations 2. Change requests 

4- Administrafive Closure 

Performance measurement 
documentation 
Product documentation 
Other project records 

Performance reporting tools 

and techniques 
Project reports 
Project presentations 

Project archives 
Project closure 
Lessons learned 

Figure (7): - Project Human Resource Management ()VL'I-ViCW (PMBOK, 1)[). 118) 
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Project Risk Management 

"It includes maximizing the probability and consequences of positive events and 
minimizing the probability and consequences of adverse events to projects 
objectives., "14 

The major component processes are: -15 

Risk Management Planning: - deciding how to approach and plan the 

risk management activities for a project. 

e Fiisk Identification: - determining which risks might affect the project 

and documenting their characteristics. 

* Qualitative Risk Analysis: - performing a qualitative analysis of risks 

and conditions to prioritise their effects on project objectives. 

* Quantitative Risk Analysis: - measuring the probability and 

consequences of risks and estimating their implications for project 

objectives. 

* Risk Response Planning: - developing procedures and techniques to 

enhance opportunities and reduce threats to the project's objectives. 

e Risk Monitoring and Control: - Monitoring residual risks, identifying 

new risks, executing risk reduction plans, and evaluating their 

effectiveness throughout the project life cycle. 

14 ibid. pp. 127 
15 ibid. 
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1. Risk management plan 
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5. Probabilistic analysis of the 

project 
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7. List of potential responses 
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9. Risk owners 
10. Common risk causes 
11. Trends in qualitative and 

quantitative risk analysis results 

Avoidance 2. Transference 
Mitigation 4. Acceptance 

Risk response plan 
Residual risks 
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contractual agreements 
Contingency reserve needed 
Inputs to other processes 
Inputs to a revised project plan 

Risk management plan 
Identified risks 
Project status 
Project type 
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Overall risk ranking for the 
project 
List of prioritised risks 
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Figure (8): - Project Risk Management Overview (PMBOK pp. 128 & Construction Extension 

pp. 77 in Bold Font) 
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Project Procurement Management 

It includes the following component processes: 16 

" Procurement Planning: - determining what to procure and when. 

" Solicitation Planning: - documenting product requirements and 
identifying potential sources. 

9 Solicitation: - obtaining quotations, bids, offers, or proposals as 

appropriate. 

9 Source Selection: - dioosing from among potential sellers. 

9 Contract Administration: - managing the relationship with the seller. 

9 Contract Closeout: - completion and settlement of the contract, including 

resolution of any open items. 

16 ibid. pp. 147 
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1- Procurement Plannin 

iI iu Its 
1. Scope statement 
2. Product description 
3. Procurement resources 
4. Market conditions 
5. Other planning outputs 
6. constraints 
7. Assumptions 
Tools and Techniques 
1. Make or buV analysis 
2. Expert judgment 
3. Strategic planning 
4. Alternative selection 
5. Commitment curves 
Output"" 
1. Procurement management 

plan 
2. Statement(s) of work 

4- Source Selection 

1. Proposals 
2. Evaluation criteria 
3. Organisational policies 

1. Contract negotiation 
2. Weighting system 
3. Screening system 
4. Independent estimates 
5. Financial modelling 

1. Contract 

2- Solicitation Planning 

imt-Its 
1. Procurement management 

plan 
2. Statement(s) of work 
3. Other planning outputs 
4. Organisational policies 
5. Regulations 
6. Project finance 

1. Standard forms 
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Ou tl2u t 
1. Procurement documents 
2. Evaluation criteria 
3. Statement of work updates 

5- Contract Administr 
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1. Contract 
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3. Change request,,; 
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Tools and Techniqmg-s 
1. Contract change control 
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2. Performance reporting 
3. Payment system 
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1. Correspondence 
2. Contract change. ý 
3. Payment requests 
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1. Pr(w. urenivilt documents 
2. Oualified seller lists 

Ttx)ls andj*echniqqvý 
1. Bidder conferowes 
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1. Proposak 
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Figure (9): - Project Procurement Management Overview (PMB0K pp. 148 & Construction 
Extension pp. 94 in Bold Font) 
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Project Safety Management 

Includes the following major processes: 17 

* Safety Planning: - Development of the approach to manage the varj()jjs 

hazards to safety inherent in the project. 

* Safety Plan Execution: - Carrying out the safety plan by perforniiiig the 

activities included therein. 

* Administration and Reporting: - Maintenance of safety records and 

reporting safety activities. 

1- Safejy Plannin 

1. Laws and regulation 
2. contract requirements 
3. Safety policy 
4. Site location 
5. Management commitment 

Tools and Techniques 
1. Hazard analysis 
2. Subcontractor selection 
3. Incentives 

1. Project safety plan 
2. Authority 
3. Budget 

Project Safety Management 

2- Safety Plan Execution 

Project Safety Plan 
Contract Requirements 

Personnel protective equipment 
Safety equipment 
Construction equipment review 
Safety communication 
Training and education 
Safety Inspection 
Accident Investigation 
Medical Facilities 
Drug Testing 

1. Legal reporting requirements 
2. Insurance reporting 

requirements 
3. Contract requirements 
4. Safety plan requirements 

Inspection logs and report% 
Training and meeting 
records 
Injury and illness logs 
Accident investigations 
Photouraphs and video 

1. Reduced injuries 
2. lower insurance costs 
3. Enhanced reputation 
4. Improved productivity 

records 
Output 
1. Govemment logs and reports 
2. Accident reports 
3. Achievement of Safety 

incentive goals 
4. Documented safety 

Figure (10): -Project Safety Management (Construction I ýxtension to P MBOK pp. it) I- lo(, ) 

17 Project Management Institute (PMI), Construction F-Atension to A Guidt, to the Project 
Management Body of Knowledge (PM13OK" Guidt- 2000 I'ditioil), Newtown Square, 
Pennsylvania USA, 2003, pp. ] 01 
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Project Environmental Management 

"It is related with identýýing the environmental characteristics surrounding the 
construction site and the potential impacts the construction may bring to the 
environment"Is 

It includes the following processes: -11 

e Envirorumental Planning: - identifying what are the characteristics of the 

environment surrounding the construction site and which environmental 

standards are relevant to the project and determining what impact will 

the project bring to the environment and how to satisfy the identified 

envirorurnental standards. 

* Envirorumental Assurance: - Evaluating the results of envirorumental 

management on a regular basis to provided confidence that the project 

will satisfy the relevant envirorumental standards. 

* Environmental Control: - Monitoring specific project results to determine 

if they comply with relevant environmental standards and identifying 

ways to eliminate caused of unsatisfactory performance. 

18 ibid. pp. 107 
19 ibid. pp. 108 
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1- Environmental Planning 
II 

2-Environinental Aý, tjiamv 
11 

3- Environmental C( ntrol 
Inputs 
1. Scope Statement 
2. Contracts environmental 

provisions 
3. Standards and regulations 
4. Permits 
5. Environmental policy 
6. Site and neighbourhood 

environmental characteristics 
7. Project execution 

characteristics 
8. Historical information 
9. Other process outputs 

1. Environmental management 
2. Environmental operational 

definitions 
3. Results of environmental cor 

measurements 

Environmental planning 
Recycling 
Environmental audits 
Awareness training 

1. Environmental impacts of 
work results 

2. Environmental management 
plait 

3. environmental operational 
definitions 

4. Checklists 
5. Stakeholders feedback 

Tools and Techniques 
1. Risk planning process 
2. Alternative selection 
3. Benchmarking 
4. Flowcharting 
5. Stakeholder analysis 

Ouwuts 
1. Environmental managemen 

plan 
2. Scope updates 
3. Inputs to other processes 
4. Environmental operational 

definitions 
S. Checklists 

Quality control 
Risk control processes and 

Environmental improvement 
Outputs 
1. Environmental improvement 
2. Acceptance decisions 
3. Rework/remedial action 
4. Completed checklists 
5. process adjustments 

Figure (11): -Project Environmental Management 
(Construction Extension to PMBOK pp. 107-116) 
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Project Financial Management 

"'Financial Management is distinctly differentfrom Cost Management which relates 
more to managing the day to day costs of the project labour and materials ... Financial 
management is more about the requirements tofinance the entire project as a result 
of the use of several different types of project delivery methods such as Design-Build- 
Own-Operate (DBOO), Design-Build-Operate- Maintain (DBOM)"10 

The major processes involved are: 21 

9 Financial Planning: - Identifýring key financial issues to be addressed and 

assigning project roles, responsibilities and reporting relationships. 

* Financial Control: - Monitoring key influences identified from the 

financial planning and taking corrective measures if negative trends are 

recognized. 

-, Administration and Records: - Designing and maintaining a financial 

information storage/retrieval database to enable financial control to 

proceed in a smooth way. 

20 ibid. pp. 117 
21 ibid. 
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1- Financial Plannin 

Inputs 
1. Sources of Funds 
2. Contract requirements 
3. Economic environment 
4. Estimated construction c 
5. Project Duration 
6. Tax benefits 
7. Risk Factors 
8. Financial advisor 

Tools and Technique 
1. Feasibility study 
2. Financial advisor 
3. Sensitivity analysis 
4. Provision for added 

financing 
5. Text the financial plan 

Ou! puts 
1. Project financial plan 
2. Legal entity 
3. Expenditure authority 

2- Financial Control 

Contract requirements 
Project financial plan 
Cos( and revenue benefits 
Change requests 

Project accounting systems 
Internal and external audits 
Cash flow analysis 
Financial reports 

Records 

Project financial status 
reports 
Contract requirements 
Project financial plan 

Cost filling systems 
Accounting/financial systems 

Corrective actions 

Figure (12): - Project Financial Management 
(Construction Extension to PMBOK pp. 117-123) 
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Project Claim Management 

This final knowledge area represents an outline of approach to claim 

management to stimulate a careful approach to contract preparation and 

expeditious handling of claims should they arise. It consists of: -11 

e Claim Identification: - starts with sufficient knowledge of the scope and 

contract terms to be aware when some activity appears to be a diange in 

scope or terms requiring a contract adjustment. 

9 Claim Quantification: - quantifying a claim is usually in terms of 

additional compensation or a time extension to the contract completion or 

other milestone date. 

9 Claim Prevention: -The emphasis is on how to avoid or prevent claims 

from arising 

e Claim Resolution: - It is a step by step to resolve questions as to whether 

the claim is a change to the contract or not, or whether the claimed 

amount of compensation or time requested is correct. 

22 ibid. pp. 125 
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1- Claim Identification I 11 2- Claim Ouantification 11 3- Claim Prevention 

t-ontract scope 
Contract terms 
Description of claimed extra 
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requested 
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judgement 

Statement of claim 
Work affected by the claimed 
activity 

Quantity measurement 
Cost estimation 
Contract law procedures 
Schedule analysis 

i P-U -t-I The project plan 
Contract terms 
Risk management plan 

Clarity of language 
Schedule 
Constructability review 
Request for information 
procedure 
Partnering 
Prequalification process 
Dispute review board 
Joint recognition of changes 
Documentation 

of claim 
ation 

t and indirect costs 
extension 

4- Claim Resolution 

1. Statement of claim 
2. Claim quantification 
3. Contract 

Tools and Techniques 
1. Negotiation 
2. Alternative disputes 

resolution 
3. Litigation 
4. Estimated cost of res4 

1. Claim resolved 
2. Contract closed 

Changes 
No claims 

Figure (13): -Project Claim Management (Construction Fxtension to I 'MBOK pp. 125-131) 
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Appendix 3: The OGC Procurement Model 



APPENDIX 3 

THE OGC PROCUREMENT PROJECT PROCESS 
MODEL (EXISITING GATEWAY REVIEW 0 TO 5) 

Procurement activities and processes represent a major part of all 

construction projects and project management processes, but the OGC model 

does not address any sustainable agenda and falls short of any mention of 

sustainable development as an objective or guideline for the Gateway 

reviews process. 

The OGC Gateway Reviews 

This appendix puts forward the description of the six Gateways as explained 

in the CIGC reports of best practice (Chapter 5- figure 5.7). Tlie OGC 

description highlights the obvious lack of sustainable development 

guidelines which are, in fact, non existent in the description of any of the 

Gateways. 

Although, the OGC Gateway Reviews Process represents a positive initiative 

for procurement and a significant step forward towards better future 

performance, it clearly falls short of showing any clear commitment to the 

incorporation of a sustainable development agenda in the processes. 
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1. Gateway Review 0/ Start Up: Strategic Assessment 

Gateway 0 is to be expected at the start up of a project and is recommended 

practice for major projects wl-dch are of high risk. It produces a preliminary 

justification for the project based on a strategic assessment of business needs 

and a high level assessment of the project's costs and potential for success. 

This is done through an extensive phase of information gathering and data 

collection. 

The Gateway Review comes after the business need has been identified and 

before any further development proposal goes before a project board or 

executive authority to proceed. It also provides assurance to the project 

board or the similar authority that the business requirement has been 

adequately researched and fits within the department's overall business 

strategy and examines how the planned projects' processes would deliver the 

overall objectives and that the management structure, monitoring and 

resourcing is appropriate. ' 

2. Gateway Review 1: Business Justification 

In this Review, the project board determines that the project is feasible with a 

robust high level business case. The main purposes of this review are to: -2 

* Confirm that the business case is strong through meeting the business 

needs, being affordable, achievable, with appropriate options explored 

I The Office of Government Commerce (OGC), Gateway Review 0. Strategic assessment, OGC 
Best Practice, OGC Publication, M 2001. Latest version accessed at www. ogc. gov. uk , last 
visited October 2003 
2 The Office of Government Commerce (OGC), Gateway Review 1: Business justiflcation, OGC 
Best Practice, OGC Publication, M 2001 

352 



and likely to ad-deve value for money. 

9 Complete satisfactorily the feasibility study and establish the preferred 

way forward. 

9 Ensure that the different levels of authorities within the project support 

the project brieL 

* Identify the major risks and outline risk management plans as well as 

quality management plans. 

9 Confirm that the scope and requirements specifications are realistic, clear 

of any ambiguities and serve the main objectives of the project. 

9 Identify project teams and team players wWle ensuring that the full scale, 

scope and intended outcomes are fully understood and considered when 

making decisions for the current and the following stages. 

9 Ensure the readiness of the plans for the next stage and that the project 

team can deliver them. 

* Confirm that overarching and internal business and technical strategies 
have been taken into account 

3. Gateway Review 2: Procurement Strategy 

This phase defines the procurement strategy, focusing on establishing a clear 

definition of the project and a plan for its implementation. It assesses the 

project's viability, its potential for success and whether the project is ready to 

invite proposals or tenders from the market. 3 

This assures the project board that the selected procurement approach is 

appropriate for the proposed acquisition with special focus on procurement 

3 The Office of Government Commerce (OGC), Gateway Review 2: Procurement Strategy, OG(t 
Best Practice, OGC Publication, UK 2001 
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arrangements to offer value for money guidelines. The review also allows: - 

* Confirmation of the full definition of the business case. 

" Choice of appropriate procurement strategy in relation to the project's 

objectives. 

" Confirmation of available funding, development and delivery approach 

and appropriate resources. 

" Confirmation that the procurement will facilitate client/supplier 

relationships in accordance with government initiatives such as 

Ad-deving Excellence in Construction Procurement. 

4. Gateway Review 3: Investment Decision 

This third review should come before placing work orders with suppliers 

and before award of contract. After the potential suppliers and partners have 

submitted their proposals or tenders, an evaluation panel analyses them, and 

recommends the proposal which meets all the needs of clients and end-users 

and that offers the best value for money. 4 

A major part of this review is to ensure that management controls are in 

place to manage the project through to completion and confirm the proper 

implementation of the chosen procurement strategy. Finally, the review also 

confirms that the technical implications such as the 'build-ability' for 

construction projects have been addressed. 

4 The Office of Government Commerce (OGC), Gateway Review 3: Investment Decision, OGC 
Best Practice, OGC Publication, LJK 2001 
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5. Gateway Review 4: Readiness for Service 

"This review focuses on whether the solution is robust for delivery; how ready the 
organisation is to implement the business changes that occur before and after 
delivery; and whether there is a basisfor evaluating ongoing performance. "s 

For construction projects, this review takes place after conunissioning has 

been completed. The main purposes of the review are to: - 

9 Ensure that the current phase of the contract as well as the documentation 

is properly completed. 

9 Check that the business case is still valid and unaffected by internal or 

external events or changes. 

9 Ensure the original projected business benefits are likely to be ad-deved. 

o Ensure that there are processes and procedures to ensure long-term 

success of the project. 

* Ensure that the process is to the client's satisfaction and the client is ready 

to approve implementation. 

* Check that lessons for future projects are identified and recorded. 

6. Gateway Review 5: Benefits Evaluation 

"This reviewfocuses on ensuring that the project delivers the benefits and valuefor 
money identýfled in the business case and benefits plans. "6 

The main purposes of this review are to: - 

o Assess whether the business case as well as the anticipated benefits are 

5 The Office of Government Commerce (OGC), Gateway Review 4: Readiness for Service, OGC 
Best Practice, OGC Publication, UK, 2001, pp. 1 
6 The Office of Government Commerce (OGC), Gateway Review 5: Benefits Evaluation, OGC 
Best Practice, OGC Publication, UK 2001, pp. 1 
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being delivered. 

9 Where changes have been agreed, dieck that they do not compron-dse the 

original procurement. 

e Check that there is ongoing contract development to improve value for 

money. 

* Confirm that there are plans to manage the contract to its conclusion. 

The above description of the OGC procurement process model, put forward 

as a generic procurement process, is applicable to all projects including 

construction projects. 
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Appendix 4: The Detailed Version of the Questionnaire 



School of Arts, Culture and Environment 

ARCHITECTURE 

N 
I 

Questionnaire on 
Integrating Project Management (PM) 

& Sustainable Development (SD) 
For Construction Projects 

Dear Respondent: 

The aim of this questionnaire is to identify the possibility of, as well as the 
need for, Sustainable Development (SD) to be part of the Project Management (PM) 
objectives for a better sustainable performance in the construction industry. This 
questionnaire is a major element of my doctoral research into "Integrating PM & SD 
in construction projects processes", your help and contribution to this questionnaire is 
highly valued and appreciated. 

I thank you in advance for taking time to complete the questionnaire, which 
should take around 30 minutes. 

This survey is purely for research purposes and the information you provide 
will be confidential. However, the outcome of the research can be made available to 
you upon your request. 

MOHAMED EID 
Email: iii. e. nix id O's nis. cd. a, -. uK 



University of Edinburgh School of Arts, Culture and Environment / Architecture Mohamed Eid 

Integrating PrQject Management (PM) & 
Sustainable Development (SD) for Construction Projects 

Ouestionnaire Outline: 

Section 1: Background Information. 
Section 2: Sustainable Development (SD). 
Section 3: Project Management Body of Knowledge (PMBOK). 
Section 4: PM Processes & Sustainable Development (SD). 
Section 5: Areas of Knowledge (Inputs, Tools & Techniques, Outputs) &SD. 

1- Name: 
Organisation: 
Contact details: 

2- Please tick the box that best describes your responsibilities: - 

Architectural Design 0 Construction 13 R&D 0 
Initiating 0 Planning 0 Executing El 
Controlling 0 General PM 0 Other 
Please Specify 

3- Kindly tick the relevant box describing: - 

Your Age Your Experience in PM Years you spent in the 
Construction Indus 

20-30 0-5 0-5 
31-40 6-10 6-10 

141-50 11-20 11-20 
151 & over 21 &over 21 & over 

4- If there is anything you would like to expand on from this section, please do 
so here: - 

357 



University of Edinburgh School of Arts, Culture and Environment / Architecture Mohamed Eid 

For questions I&2, the ranking system for answers is described by a numeric 
scale of I to 5, please circle the appropriate numberfor your answer. 

I- How would you describe your knowledge of sustainable development? 

Excellent 12345 None at all 

2- How important and significant do you think sustainable development is to 
our quality of life? 

Extreme 
Importance 12345 Irrelevant 
& Significance 

* For questions 3 to 5, please tick the relevant box 

3- How do you perceive linking Sustainable Development to the construction 
Industry? 

Totally Agree 0 
Neutral 0 
Disagree 0 

4- In the field of Project Management, How does Sustainable Development fit 
within the Project Management Processes? 

Totally relevant E] 
Possible relevant D 

Irrelevant 0 

5- How would you identify the possibility of Sustainable Development 
improving the Project Management performance? 

Possible 0 
Neutral 0 

Impossible 0 

6- If you need to expand on any of the previous questions please do so here: - 
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I- How would you describe your knowledge of PMBOK? 

Excellent 12345 None at all 

2- How would you rate the overall contents of PNEBOK? 
Complete, covering all needed areas. 13 
Covering most of needed areas. 0 
Additional important areas need to be included. 0 

3- Social, Economic and Environmental impacts are new reference added to 
project management in section 2.5.4 in the new edition of PMBOK. 

As references to Sustainable Development, do you discern this integration of 
Sustainable Development (SD) & Project Management (PM) as sufficient for 
the improvement of PM performance towards Sustainability? 

YES 0 NO El 

4- How would you scale the impacts of this integration mentioned in section 
2.5.4 on the practical experiences for the construction projects? 

High 12345 Low 
Impacts Impacts 

5- If you need to expand on any of the previous questions please do so here: - 

On the overall of each process please specify the degree of integration of PM & 
SD that you think is possible or achievable for a better PM performance towards 
Sustainability: - 

12345 
Initiating 0 C] 13 0 13 

Planning 00000 

Executing 00001: 1 

Controlling 00000 

Closing 00 13 00 

1= Scope 2= Objectives 3=Core Processes 
4= Facilitating Processes 5= Integrating SD with this process is NOTpossible 
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Section 5: Areas of Knowledge & Sustainable Development (SD) 
Inputs / Tools & Techniques / Outputs 

Please note that in this section the rankine svstem for vour answers will alwavs be 
based on the followink scale: 

A= Totally Relevant with significant outputs and enhancing performance towards 
Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding 
performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

4- Prooect Inte(., ration Management 

4.1 Pro. ject Plan DeN clopincifl: Please examine the following: - 

r-, ", , 1, rIN00FW, 77 ý 
I. Other planning outputs 
2. Historical information 
3. Organisational 

policies 
4. Constraints 
5. Assumptions 

TOOLS & 
TECHNIQUES 

Sustainable 
Development 
Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Sustainable Project 
Plan. 

2. Supporting details 
including 
documentation of all 
identified SID 
assumptions & 
constraints. 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

. -A 
IR 

Othel planning Ot ing Other plann Other plammq-, 
tU out uts 0U outputs outputs 
sto Historical Histofical Historical 

Information Information Information 
Organisational Organisational Organisational 

o olicl licies - j;,; - policies 

Constraints Constraints Constraints 

A ssu ssumptions 
7 

Assumptions Assumptions 

A= Totally Relevant with significant outputs and enhancing performance towards SustainabilitY. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainabilit. Y. 
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4.2 Pro. ject Man F\cctition: Please examine the following: - 

TOOLS & 
TECHNIQUES 

I- Project Plan 
2. Supporting detail 
I Organisational 

policies 
4. Preventive action 
5. Corrective action 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Work results towards 
sustainable benefits 
(Economic, Social & 
Environmental). 

2. Change requests. 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

TO 

' 

Project Plan Pro J Project Plan Proji . ect Plan 

Supporting detail Sup Supporting detail Supporting detail 

Organisational 
policies I 

Organisational 
policies 

Organisational 
policies 

Preventive actions Preventive actions Preventive actions 

C Co, orrective actions Corrective actions Corrective actions 
A= Totally Relevant with significant outputs and enhancing performance towards Sustainabilit. y. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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4.3 1111c, 
-, raled Change Conlrol: Please examine the following: - 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Project Plan 

Performance 

Project Plan Project Plan 

Performance 

ýý Change requests Change requests Change requests MEMENNIMIL-L-L-i 
IIIIIIII 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainabilit. Y. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

SUSTAINABILITY 

4.1 Pro 
, 
ject Plan De%elopment 

4.2 Project Plan Execution 
4.3 Integrated Change Control 

EI 11 1: 1 
13 Cl cl 

0 11 1: ) 
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5- Pro*ect Scope Nlanapement 

5.1 Initiation: Please examine the following: - 

I. Product description 
2. Strategic plan 
3. Project selection 

criteria 
4. Historical 

information 

TOOLS & 
TECHNIQUES 

Sustainable 
Development 
Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Project charter 
2. Project manager 

identified /assigned 
3. Constraints to 

sustainability 
4. Assumptions 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Product Product 
WL L- LýM ý Product 

descri tion I description description 

Strategic Plan Strategic Plan Strategic Plan 

Project selection roject selection Project selection 

Historical Historical Historical 
information information information 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Pos4ly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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5.2 Scope Planning: Please examine the following: - 

1. Product description 
2. Project char-ter 
3. Constraints 
4. Assumptions 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Project deliverables 
& objectives include 
Sustainability. 

2. Supporting details 
including 
documentation of all 
identified SID 
assumptions & 
constraints. 

3. Scope management 
plan based on the 
needs of the project 
including SD. 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Ask.. 
-- Product 

description I 
Product Product 
description I description 

Project Charter Project Charter Project Charter 

Constraints onstraints Constraints 

Assumptions Assumptions 
L 

Assumptions 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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5.3 Scope Definition: Please examine the following: - 

TOOLS & 
TECHNIQUES 

I. Scope statement I. Sustainabic 1. Work Breakdown 
2. Constraints Development structure 
3. Assumptions 2. Social, Economic & 2. Scope statement 
4. Other planning 1`nvironmental updates 

Outputs (Triple bottom line) 
5. Historical Constraints & 

information Indicators. 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Aý , 

Scope statement Scope statement Scope statement 

Constraints onstraints Constraints 

Assumptions Assumptions 

lei P14111111% Ig Other planning 
ýputs Outputs outputs 
; torical Historical Historical 

inf information information 
A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding perfortnances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement it) Sustainability. 
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5.4 Scope Verification: Please examine the following: - 

I. Work results 
2. Product 

documentation 
3. Work Breakdown 

structure 
4. Scope Statement 
5. Project Plan 

Sustainable 
Development 
Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

1. Formal acceptance 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

F 

Work results 01 W of Work results Work results Wo Wof 

Product Pro ( Product Product Pro c Pr 
documentation Oct 

[ 

documentation documentation doc i 

WB S WBS WBS 

I S Scol cope statement Scope statement Scope statement 

3 P PrOj roject Plan Project Plan Project Plan 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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5.5 Scope Change Control: Please examine the following: - 

I. Work Breakdown 
Structure 

2. Performance reports 
3. Change requests 
4. Scope management 

plan 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Scope Changes to 
project objectives 
including SD. 

2. Corrective actions 
enhancing project 
performance towards 
SD. 

3. Lessons Learned. 
4. Adjusted baseline 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

107 1 ý413 ILI 

F 77 Work ... (, rl Work hi-cakdown WOl k I'[, K, IýAI 

structurc s tructure struc It ii c 
Performance Performance Performance 

re orts ol reports reports 

C Charge requests Change requests Change requests I 

S, op Scope Scope Scope 
mm ano gement plan management plan t Ian managemeat 

A= totally Relevant with significant outputs ana enhancing perjormance towaras 3ustainamity. 
B= Possibly Relevant with considerable changes to the outputs and guiding perforniances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

SU STA INAB 11, ITY 
ABC 

5.1 Initiation 00 
5.2 Scope Planning El 0 1: 1 
5.3 Scope Definition 00 11 
5.4 Scope Verification 00 1-: 1 
5.5 Scope Change Control 0 11 0 
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6- Prooect Time Managenivill 

6.1 Activity Definition: Please examine the following: - 

I. Work Breakdown 
Structure 

2. Scope Statement 
3. Historical 

Information 
4. Constraints 
5. Assumptions 
6. Expert Judgement 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Activity list 
2. Supporting details 

including 
documentation of all 
identified SD 
assumptions & 
constraints 

3. Work Breakdown 
Structure updates 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

I MAY I "M 0 16 1 DI a M, 

WBS wS WBS WBS 

S co cope statement Scope statement Scope statement 

H is r istorical to Historical Historical 
information information information 

tj Constraints Constraints Constraints 

ss ry Assumptions Assumptions Assumptions 

xp 11 Expert Judgement Expert Judgement Expert Judgement 
A= Totally Relevant with significant outputs and enhancing performance towards SustainabilitY. 
B= Possibly Relevant with considerable changes it) the outputs and guiding performances towards Sustainability 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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ki I\ Please examine the following: - 

"DMIN "ISE 77, 

I. Activity List 
2. Product description 
3. Mandatory 

dependencies 
4. Discretionary 

dependencies 
5. External 

dependencies 
6. Milestones 

Sustainable 
Development 

2. Social, Economic & 2. 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Project network 
diagrams 
Activity list updates 

fo Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Activity list Activity list Activity list 

Product Product Product 
descri tion description description 
Mandatory Mandatory Mandatory 
dependencies dependencies dependencies 
Discretionary Discretionary Discretionary 
dependencies dependencies dependencies 
External External External t 
dependencies dependencies e. de -ndencies 

Milestones Milestones 

± 

i M le Milestones 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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(, z \ý iI \I i\ I, mI Please examine the following: - 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Activity list Activity list Activity list 

Constraints Constraints Constraints 

Assumptions Assumptions Assumptions 

Resource Resource Resource 
requirements requirements requirements 
Resource Resource Resource 
capabilities capabilities capabilities 
Historical Historical Historical 
Information Information Information 

Identified risks Identified risks Identified risks 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainabilit 
, V. 

B= Possibly Relevant with considerable changes to the outputs and guiding performances towards 
Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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6-4 S'chedti Ic DeNe h) p men I: Please examine the following: - 

TOOLS & 
TECHNIQUES 

I. Project network 
diagrams 

2. Activity duration 
estimates 

3. Resource 
requirements 

4. Resource pool 
description 

5. Calendars 
6. Constraints 
7. Assumptions 
8. Leads and Lags 
9. Risk management 

plan 
10. Activity attributes 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Project Schedule 
2. Supporting details 

including 
documentation ol'all 
identified SD 
assumptions & 
constraints 

1. Schedule 
management plan 
based on the needs of 
the project including 
SD 

4. Resource 
requirements updates 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

I 
Project network 
diagrams 

L 
Project network 

Is diagrams 
11cl%%olk 

diagrams 
Activity duration 
estimates 

Activity duration 
estimates 

Activity duration 
estimates 

Resource 
requirements 

Resource 
requirement 

Resource 
requirements 

Resource pool 
description 

Resource pool 
description 

Resource pool 
description 

Calendars Calendars Calendars 

Constraints Constraints Constraints 

Assumptions Assumptions Assumptions 

Leads & Lags Leads & Lags Leads & Lags 

Risk management 
plan 

Risk management 
plan 

Risk management 
plan 

Activity attributes Activity attributes Activity attributes 
A= lotally Relevant with significant outputs and enhancing perjonnance towards Nustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainabilit. y. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainabilit. y. 
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6. -; Scliedide Conlrol: Please examine the following: - 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Proje Projc, i ýSk hCdLIIC SLJIýkitlk. 

Performance Performance Performance 
re orts reports reports 

Change requests Change requests Change requests 

Jule Schedule Schedule 
gement plan Magement plan 

_management 
plan 

A=IotallyMetevant with significant outputs ana enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainabilirv. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

SU STA INAB 11, ITY 

6.1 Acti%itý Definition 
6.2 Activity Sequencing 
6.3 Activity Duration Estimatin, 41, 
6.4 Schedule Development 
6.5 Schedule Control 

A 

0 
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Prooect Cost Management 

7.1 Resource Plannin. v: Please examine the following: - 

1. Work Breakdown 
structure 

2. Historical 
information 

3. Scope statement 
4. Resource pool 

description 
5. Organisational 

policies 
6. Activity duration 

estimates 

Sustainable 
Development 
Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

1. Resource 
Requirements. 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

WBS WBS 
. :E lm 

WBS 

Historical Historical Historical 
information information information 

Scope Statement Scope Statement Scope Statement 

Resource pool Resource pool Resource pool 
description description description 
Organisational Organisational Organisational 
policies policies policies 
Activity duration Activity duration Activity duration 

estimates estimates estimates 
A= lotalli Relevant with significant outputs and enhancing performance towards Sustainabiliq. 
B= Possibl 

,v 
Relevant with considerable changes to the outputs and guiding performances towards Sustainability 

C= Irrelevant to the outputs with no modification or enhancement to Sustainabiliq. 
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7-2' V linuttin. g: Please examine the following: - 

1. WBS 1. Sustainable Cost estimates 
2. Resource Development 2. Supporting de(ail 

requirements 2. Social, Economic & including 
3. Resource rates Environmental documentation ot'all 
4. Activity duration (Triple bottom line) identified SD 

estimates Constraints & assumptions & 
5. Estimating Indicators. Constraints 

publications 3. Cost management 
6. Historical plan based on the 

information needs of the project 
7. Chart of Accounts including SD 
8. Risks 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

A'I 1, 1 

WBS WBS WBS 

Resource 
requirements 

Resource 
requirements 

Resource 
requirements 

Resource rates Resource rates Resource rates 

Activity duration 
estimates 

Activity duration 
estimates 

Activity duration 
estimates 

Estimating 
publications 

Estimating 
publications 

Estimating 
publications 

Historical 
information 

Historical 
information 

Historical 
information 

Chart of accounts Chart of accounts Chart of accounts 

Risks Risks Risk% 

A= Totally Relevant with significant outputs and enhancingperjormance towards Sustainabitir. y. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards SustainabilitY 
C= Irrelevant to the outputs with no modification or enhancement to Sustainabilit. y. 
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7.1 (1 -1 1 Please examine the following: - 

I. Cost Estimates 
2. WBS 
3. Project Schedule 
4. Risk Management 

Plan 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

1. Cost baseline 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Cost estimates Cost estimates Cost estimates 

WBS WBS WBS 

Project Schedule Project Schedule Project Schedule 

Risk Management Risk Management Risk Management 
Plan Plan Plan 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards SustainabilitY. 
C= Irrelevant to the outputs with no modification or enhancement to SustainabilitY. 
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7.4 Coni nd: Please examine the following: - 

I TOOLS& 

I. Cost baseline. 
2. Performance reports 
3. Change requests 
4. Cost mana,, ement 

plan 

I. Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Revised Cost 
estimates 

2. Budget updates 
3. Corrective action 

cnhancing project 
performance towards 
SID 

4. Estimate at 
completion 

5. Project closeout 
6. Lessons learned 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

C Cost Estimates os Cost Estimates Cost Estimates 

Performance 

reports 

Performance 

reports 

Performance 

reports 

CC hange requests Change requests Change requests 

I 
C sl Cost management 
plan 

Cost management 
plan 

Cost management 
plan 

A= Totally Relevant with significant outputs and enhancing performance towaras Nustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to SustainabilitY. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

St ISTA INA It 11, ITY 

7.1 Resource Planning 
7.2 Cost Estimating 
7.3 Cost Budgeting 
7.4 Cost Control 

A 
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8- Pro*ect Qualih Management 

8.1 Quality Planning: Please examine the following: - 

TOOLS & 
TECHNIQUES 

I. Quality policy 
2. Scope Statement 
3. Product description 
4. Standards & 

Regulations 
5. Other process outputs 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Quality management 
plan based on the 
requirements of the 
prqject including SD 

2. Operational 
definitions 

3. Checklists 
4. Inputs to other 

processes 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Quality policy Quality policy Quality policy 

Scope statement Scope statement Scope statement 

Product Product Product 
description description description 
standards & Standards & Standards & 
regulations regulations regulations 
Other process Other process Other process 
outputs outputs outputs 

A= Totally Relevant with significant outputs and enhancing perfor7nance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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8.2 Qualitý Assurance: Please examine the following: - 

Quality management 
plan 

2. Results of quality 
control measurements 

3. Operational 
definitions 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Quality improvement 
requiring preparation 
ot'change requests or 
taking of corrective 
action to enhance the 
project performance 
and commitment to 
SID 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

rim 0 11 

Quality Quality 
management plan management plan management plan 
Results of quality Results of quality Results of quality 
control control control 
measurements measurements measurements 
Operational Operational Operational 
definitions definitions definitions 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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8.3 Qtialil. ý Contr(d: Please examine the following: - 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Work k: SLflII 7 Work result..,, Work results 

Quality Quality Quality 
management plan management plan management plan 
Operational - Operational Operational 
definitions definitions jefinitions 

Checklists 
1 A L- 

Checklists 
LLj 

Checklists 

A= Totally Relevant with significant ourputs and enhancing performance towards Sustainabilit. Y. - , 
B= Possibly Relevant with considerable changes to the outputs and guiding perjorinances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement it) Sustainabilit. y. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

SUSTA INA BI 1, ITY 
ABc 

8.1 Qualilý Planning 11 00 
8.2 Quality Assurance 000 
8.3 Quality Control 1: 1 0 Cl 
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Please examine the following: - 

I. Project interfaces 
2. Staffing requirements 
3. Constraints 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Role & responsibility 
assignments 

2. Staffing management 
plan 

3. Organisation Chart 
4. Supporting detail 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Project interfaces Pro 
- 
iect in(criaces 

Staffing Staffing Staffing 

0 Constraints IIII Constraints IIII Constraints 

'ý Relevant with significant outputs and enhancing performance towardsSustainability. 
H= Relevant with considerable changes to the outputs and guiding perjormances towards SustainabilitY. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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Please examine the following: - 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

'I 

Slat fing Stalling Staffing Stalling 

mana ement Ian management plan management plan 
Stafffifing pool taffing pool Staffing pool 
desc i tion description description 
Recruitment Recruitment Recruitment 
practises practises practises 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances jowa4s Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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I. Project staff 
2. Project plan 
3. Staffing management 

plan 
4. Performance reports 
5. External feedback 
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Please examine the following: - 

TOOLS & 
TECHNIQUES 

3. Sustainable 
Development 

4. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Performance 
improvements 
(Sustainable 
performance). 

2. Input to performance 
appraisals 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

r 

4 UIT 1 

Projc,: i stail Pr" Project Staff Pr",, " s, tall 

Project Plan Project Plan Project Plan 

Staffing 
management plan 

Staffing 
managementplan 

Staffing 
management plan 

Pr erformance 
reports 

erformance 
reports 

Performance 
reports 

E xt xternal feedback External feedback External feedback 
A= totally Relevant with significant outputs ana enhancing peijormance towaras 5ustainatillily. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

St JSTA 1 NA B1 LITY 

9.2, Slall Acquisition 
9.3 Teall) DeNclopim [it 

A B c 
0 0 0 
0 0 cl 
11 0 13 

El 13 13 
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10- Project Communications Management 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

10.1 Communications Planning: Please examine the following: - 

Communications 
requirements 

2. Communications 
technology 

3. Constraints 
4. Assumptions 

Sustainable 
Development 
Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Communications 
management plan 
based on the needs of' 
the project including 
SD 

Cominu 11 Icati oils Communications Commu n icat io iis 
re uirements requirements requirements 

"ItIol s 

Communications Communications Communications 
technolo technology technology 

Constraints Constraints Constraints 

A mptions Assumptions Assumptions 

j 

ssumptions 
A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability, 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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10.2 Information Distribution: Please examine the following: - 

1. Work results 
2. Communications 

management plan 
3. Project Plan 

TOOLS& 
TECHNIQUES 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Project records 
2. Project reports 
3. Project presentations 

B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 
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10.3 Performance Reporting: Please exan-ýine the following: - 

TOOLS & 
TECHNIQUES 

I. Project Plan 
2. Work Results 
3. Other Project 

Records 

Sustainable 
Development 
Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

1. Performance Reports 
2. Change requests 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Proje Communications Communications 
requirements requirements 
Communications Communications Work results technology technology 

Other Project Constraints Constraints 
records 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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10.4 Administrative Closure: Please examine the following: - 

Performance 
measurement 
documentation 

2. Product 
documentation 

3. Other project records 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

1. Project Archive 
2. Project closure 
3. Lessons learned 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

r 'I . I 
- 

11-1 

Perlormance 
measurement 
documentation 

Performance 
measurement 
documentation 

Performance 
measurement 
documentation 

Product 
documentation 

Product 
documentation 

Product 
documentation 

Other project 
records 

Other project 
records 

Other project 
records 

A= totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

SUSTAINABILITY 

10.1 Communications Planning 
10.2 Information Distribution 
10.3 Performance Reporting 
10.4 Administrative Closure 

10. PROJECT COMMUNICATIONS 
MANAGEMENT 

A B C 
o 0 0 

o o o 
0 0 0 

o o 0 

0 0 0 
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II- Pro aect Risk Management 

11.1 Risk Management Planning: Please examine the following: - 

I- Project Charter 
2. Organisation's risk 

management policies 
3. Defined roles & 

responsibilities 
4. Stakeholders risk 

tolerances 
5. Template for the 

organisation's risk 
management plan 

6. WBS 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

1. Risk management 
plan 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Project Charter Project Charter Project Charter 

Organisation's Organisation's Organisation's 
risk management risk management risk management 
policies policies policies 

Defined roles & Defined roles & Defined roles & 
responsibilities responsibilities responsibilities 

Stakeholder risk Stakeholder risk Stakeholder risk 
tolerances tolerances tolerances 

Template for the Template for the Template for the 
organisation's risk organisation's risk organisation's risk 
management plan management plan management plan 

Work Breakdown Work Breakdown Work Breakdown 
Structure (WBS) Structure (WBS) Structure (WBS) 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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11.2 Risk Identification: Please examine the following: - 

TOOLS & 
TECHNIQUES 

Risk management 
plan 

2. Project planning 
outputs 

I Risk categories 
4. Historical 

information 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

Risks affecting 
project objectives 
including 
Sustainabifitý 
Triggers 
Inputs to other 
processes 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

'Iff., 1 
--"TI 

Z0 Irl 

Risk management 
plan 
lý Ri,, k 

plan 
Risk management 
plan 

Project planning 
outputs 

Project planning 
outputs 

Project planning 
outputs 

R isk categories Risk categories Risk categories 

i ir 
Historical 
nformation 

Historical 
information 

Historical 
information 

A= Totally Relevant with significant outputs and enhancingperformance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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11.3 Qualitati %c Risk Analysis: Please examine the following: - 

TOOLS & 
TECHNIQUES 

I. Risk Management 
Plan 

2. Identified Risks 
3. Project Status 
4. Project type 
5. Data precision 
6. Scales of probability 

& impacts 
7. Assumptions 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Overall risk ranking 
for the project 

2. List of prioritised 
risks 

3. List of risks for the 
additional analysis & 
management 

4. Trends in qualitative 
risk analysis results 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Ell 
Risk Management 
Plan Plan 

Risk Management 
Plan 

Identified Risks Identified Risks Identified Risks 

Project Status Project Status Project Status 

Project type Project type Project type 

Data precision Data precision Data precision 

Scales of 
probability 

Scales of 
probability I 

Scales of 
probability 

sumptions Assumptions Assumptions 

n=iutuuyixetevanr wan signipcont outputs ana ennancingperjormance towaras 3ustainantury. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

0, 
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11.4 Quantitati% e Risk Analysis: Please examine the following: - 

Risk Management 
Plan 

2. Identified Risks 
3. List of prioritised 

ri sks; 
4. List of risks for 

additional analysis 
and management 

5. Historical 
information 

6. Expert Judgement 
7. Other planning 

outputs 

TOOLS & 
TECHNIQUES 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Prioritised list of 
quantified risks 

2. Probabilistic analysis 
of the project 

3. Probability of 
achieving the cost 
and time objectives 

4. Trends in quantitative 
risk analysis results 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

pow 

- 

i6 

Risk Managemcnt Risk Management 

A LI " 

Risk Management 
Plan Plan Plan 

Identified Risks Identified Risks Identified Risks 

List of prioritised List of prioritised List of prioritised 
risks risks risks 
List of risks for List of risks for List of risks for 

additional additional additional 
analysis & analysis & analysis & 

management management management 
Historical Historical Historical 
information information information 

Expert Judgement Expert Judgement Expert Judgement 

Other planning Other planning Other planning 
outputs outputs outputs 

A= lotally Relevant with significant outputs and enhancing performance towarasustainainlity. 
B= Possibly Relevant with considerable changes to the outputs and guiding perforinances towards SustainabilitY. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainabilit. y. 
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11.5 Risk Response Plannin1g: Please examine the following: - 

TOOLS & 
TECHNIQUES 

I. Risk management 
plan 

2. List of prioritised 
fisks 

3. Risk Ranking of the 
project 

4. Prioritised list of 
quantified risks 

5. Probabilistic analysis 
of the project 

6. Probability of 
achieving cost & time 
objectives 

7. List of potential 
responses 

8. Risk thresholds 
9. Risk Owners 
10. Common risk causes 
11. Trends in qualitative 

& quantitative risk 
analysis results 

3. Sustainable 
Development 

4. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Risk response plan 
2. Residual risks 
3. Secondary risks 
4. Contractual 

agreements 
5. Contingency reserve 

amounts needed 
6. Inputs to other 

processes 
7. Inputs to a revised 

project plan 

Based on your own experience and opinion, please tick the relevant box that 
best describes vour choice: - 

klýK Risk Management Risk Management 
Plan Plan Plan 
List of prioritised List of prioritised List of prioritised 
risks risks risks 
Risk ranking of Risk ranking of Risk ranking of 
the project the project the project 
Prioritised list of Prioritised list of Prioritised list of 
quantified risks quantified risks quantified risks 
Probabilistic Probabilistic Probabilistic 
analysis of project analysis of project analysis of project 
Probability of Probability of Probability of 
achieving cost & achieving cost & achieving cost & 
Ii nie objectives time objectives time objectives 
List of potential List of potential List of potential 
responses responses responses 

RiA thresholds Risk thresholds Risk thresholds 

RiA Owners Risk Owners Risk Owners 

Common risk Common risk Common risk 
causes causes causes 
Trends in Trends in Trends in 
qualitative and qualitative and qualitative and 
quantitative quantitative quantitative 
analvsis results analysis results analysis results 

A= I 01"M Helevant with significant outputs and enhancing perjormance towaras 5ustainanuirv. 
B= Possibi 

-v 
Relevant with considerable changes to the outputs and guiding performances towards SustainabilitY. 

C= Irrelevant it) the outputs with no modification or enhancement to Sustainability. 
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11.6 Risk Monitoring & Control: Please examine the following: - 

I. Risk management 
plan 

2. Risk response plan 
3. Project 

communication 
4. Additional risk 

identification & 
analysis 

5. Scope Changes 

TOOLS& 
TECHNIQUF, S 

1. Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Work around plans 
2. Corrective action 

enhancing project 
performance towards 
sustainability 

3. Project change 
requests 

4. Updates to the risk 
response plan 

5. Risk database 
6. Updates to risk 

identification 
checklists 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

IM 

--J 
Risk Management Risk Management Risk Management 
Plan P Plan Plan 
Risk response Risk response Risk response 

I Ian I plan plan 
Project Project Project 
communication co communication communication 
Additional risks Additional risks Additional risks 
identification & identification & identification & 
analysis analysis analysis 

Scol ope Changes Scope Changes Scope Changes 

A= totally Relevant with significant outputs ana enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards SustainabilitY. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

* On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

SUSTA I NABI LITY 
A B C 

11.1 Risk Management Planning 0 0 0 
11.2 Risk Identification 0 1: 1 1: 1 
11.3 Qualitative Risk Analysis 11 0 0 
11.4 Quantitative Risk Analysis 0 11 11 
11.5 Risk Response Planning 0 0 0 
11.6 Risk Monitoring & Control 0 0 

m 

11 

I E-- 
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. 
12- Pro*ect Procurement Management 

12.1 Procurement Planning: Please examine the following: - 

I. Scope statement 
2. Product description 
3. Procurement 

resources 
4. Market conditions 
5. Other planning 

outputs 
6. Constraints 
7. Assumptions 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Procurement 
management plan 
based on the needs of 
the project including 
SD 

2. Statement of work 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Scope Statement Scope Statement Scope Statement 

Product Product Product 
description description descri tion 
Procurement Procurement Procurement 
resources resources resources 

Market conditions Market conditions Market conditions 

Other planning Other planning Other planning 
outputs outputs 

Constraints Constraints Constraints 

Assumptions Assumptions Assumptions 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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12.2 Solicitation Planning: Please examine the following: - 

TOOLS & 
TECHNIQUES 

Procurement 
management plan 

2. Statement of work 
3. Other planning 

Outputs 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Procurement 
documents 

2. Evaluation criteria 
3. Statement of work 

updates 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

7 7 Procurement - Procw,, 11 ci ii Procurement 
management plan management plan management plan 

Statement of work Statement of work Statement of work 

Other planning 
-T Other planning Other planning 

out uts . outputs outputs 
A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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12.3 Solicitation: Please examine the following: - 

TOOLS& 
TECHNIQUES 

1. Procurement 1, Sustainable 1. Proposals 
documents Development 

2. Qualified seller lists 2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

A= Totally Relevant with significant outputs and enhancing performance towards Sustainability. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 
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12.4 Source Selection: Please exan-ýine the following: - 

1. Proposals 
2. Evaluation criteria 
3. Organisational 

policies 

TOOLS & 
TECHNIQUES 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

I. Contract 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

Proposals IIII Proposals IIII Proposals IIII 

Evaluation criteria 
IIII 

Evaluation criteria 
IIII 

Evaluation criteria 
III 

A=10tallyNelevant with significant outputs and ennancingperjonnance towards Sustainabitity. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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12.5 Contract Administration: Please examine the following: - 

TOOLS & 
TECHNIQUES 

1. Contract 
2. Work Results 
3. Change requests 
4. Seller invoices 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

1. Correspondence 
2. Contract Changes 
3. Payment requests 

Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 

-ýý 

WNVIRONMENTAL 

- w Relevance 

Contract Contract 
rim %- ABC 

Contract 

Work Results Work Results Work Results 

Change requests Change requests Change requests 

Seller invoices Seller invoices Seller invoices 
A= Totally Relevant with significant outputs and enhancing performance towards Sustainabilily. 
B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 
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12.6 Contract Clowout: Please examine the following: - 

I. Contract 
documentation 

Sustainable 
Development 

2. Social, Economic & 
Environmental 
(Triple bottom line) 
Constraints & 
Indicators. 

i. Contract file 
2. Formal acceptance 

and closure 

B= Possibly Relevant with considerable changes to the outputs and guiding performances towards Sustainability. 
C= Irrelevant to the outputs with no modification or enhancement to Sustainability. 

On the overall of this area of knowledge, How do you perceive Sustainable 
Development improving the performance of the project through this section? 

SUSTAINABILITY 

12.1 Procurement Planning 
12.2 Solicitation Planning 
12.3 Solicitation 
12.4 Source Selection 
12.5 Contract Administration 
12.6 Contract Closeout 

12. PROJECTPROCUREAlfNT 
N,, IANA(', FNTF, NT 

A B 

Cl 0 
0 0 
1: 1 0 
0 0 

r-I m 

C 
0 

0 

0 

0 

0 

0 

F-I 
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Based on your own experience and opinion, please tick the relevant box that 
best describes your choice: - 
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SCHOOL OF ARTS, CULTURE AND ENVIRONMENT 

Integrating Project Management (PM) & 
Sustainable Development (SD) for Construction Projects 

I ýompelling evidence, linking construction world-wide with the effects of global climate change, resource 
depletion and pollution, has demonstrated the urgent need for more sustainable means of building 
Procurement and project delivery. 

As part of the international effort to make construction more sustainable, research being conducted at the University 
of Edinburgh is seeking to show how the principles and practices of sustainable construction can be made an integral 
Dart of construction project management. Focus is placed on the Project Management Body of Knowledge (PN13OK 
3uide). 

An essential component of this research involves a survey of the attitudes of professional project managers towards 
sustainable construction. If you are able to take the short time necessary to complete this questionnaire you would 
be helping with the development of new project management tools; aimed at delivering construction projects which 
are more sustainable as described by PMBOK: 
" 

.. all projects are planned and implemented in a social, economic, and environmental context". (Section 2.5.4) 

All information provided will be treated as confidential. The results of the research will be made available to you on 
request. 

This questionnaire is a short version of a more detailed and specific analytical survey. if you would like to view, study 
and/or fill out the longer version, please click here for a read only file (. pdf 355KB). 

You can always email me with your comments and feedback at (m. e. m. eid@sms. ed. ac. uk) 

Thank you 
MOHAMED EID 

hftp: //www. caad. ed. ac. uk/projects/eid/ (I of 7) [11/5/2003 12: 47: 23 PM] 
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Integrating Project Management (PM) & 
Sustainable Development (SD) for Construction Projects 

The Questionnaire is in Five Sections: 

Section 1: Asks for information to establish your background and experience. 
Section 2: Is about your knowledge of and attitudes towards Sustainable Development (SD). 
Section 3: Seeks to find out about your level of familiarity with and opinion of Project Management 
Body of Knowledge (PMBOK). 
Section 4: Is aimed at trying to identify different ways of integrating PM & SD. 
Section 5: Evaluates the possibility of integrating each area of knowledge with sustainable 
development considering the inputs of each area. 

Section 1: Background Information 

Asks for information to establish your background and experience. 

I- Name: F- 
Organisation: L 

Contact details: r 

2- Please tick the box that best describes your responsibilities: - 

F-1 Architectural Design El construction Fý Rand D 

F-1 Initiating Ej Planning E] Executing 

F-1 Controlling Ej General Pm F1 Other 

If Other Please Specify: 1 

3- Kindly tick the relevant box describing: - 
I 

Experience (Years) in Project Management 
0 0-5 

0 6-10 

0 11-20 

0 21 & over 

Experience (Years) in Construction Industry 

0 0-5 

0 6-10 

0 11-20 

0 21 & over 

Section 2: Sustainable Development (SD) 
This section aims to find your general point of views on sustainability issues where 

your answers are described by a scale of 1 to 5 representing 
different extremes shown on each answer line 

1- How would you describe your knowledge of sustainable development? 

Comprehensive & Up-to-date 0102030405 Limited and Superficial 

http: //www. caad. ed. ac. uk/projects/eid/ (2 of 7) [11/5/2003 12: 47: 23 PM] 
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2- How important, significant or contributing factor do you think sustainable development generally is to 
quality of life and to standards of living? 

High Importance and Significance 0102030405 None Contributing Factor 

3- How important, significant or contributing factor do you think sustainable development is to the 
Outcomes of construction? 

High Importance and Significance 0102030405 None Contributing Factor 

4- How essential is it that the processes of construction project management fully integrate the principles 
and practices of sustainable development? 

Totally Essential 102030405 Not Essential at All 

Section 3: Project Management Body of Knowledge (PMBOK) 2000 Edition 

PMBOK is an internationally established guide also an inclusive term that describes the sum of knowledge within the 
profession of project management. 

This section aims to know your level of familiarity with and opinion of PMBOK. 

I- How would you describe your knowledge of PMBOK? 

Comprehensive and Up-to-date 0102030405 Limited & Superficial 

2- Social, Economic and Environmental impacts of construction have recently been added in section 2.5.4 
in the new edition of PMBOK. Do you believe this adequately covers the integration of sustainable 
development and project management for the improvement of a sustainable performance? 

YES 0 NO 

3- How would you value the impacts of this integration mentioned in section 2.5.4 on live construction 
projects? 

High Value Impacts 0102030405 Low Value Impacts 

Ii Section 4: Project Management (PM) Processes & Sustainable Development (SD) 

This section is aimed at identifying the different ways of integrating PIVI & SID by listing the Project 
management processes organised into Five groups and the four different interaction relationships among each 

process group. 

Please specify, by ticking the appropriate box, the degree of integration of project management and 
sustainable development that you think is possible or achievable in order to improve overall performance 

1-Initiating 

2-Planning 

3-Executing 

4-Controlling 

5-Closing 

http: //www. caad. ed. ac. uk/projects/eid/ (3 of 7) [11/5/2003 12: 47: 23 PM] 

A B c D ce 
0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
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4 Interaction relationships among each process group are: 
A= Scope B Objectives C= Core Processes D= Facilitating Processes 

ce Integrating SD with this process is NOT applicable 

This section aims to evaluate the possibility of integrating each area of knowledge with sustainable development 
considering its inputs with sustainable development as an added tool Mechnique to attain outputs which are more 

sustainable. 
Please note that in this section the ranking system for your answers will always be based on the following 
rneasure: 
4= Significant sustainable outputs, enhancing performance towards Sustainability. 

= Considerable changes to outputs and guiding performance towards Sustainability. 

= Resulting outputs with no modification or enhancement of Sustainability. 

1. Applying sustainable development as an added tool & technique to the inputs of each of the following 
ýlennents, please specify the effect of this application on the outputs of the following major processes: - 

Proiect Intewation Manacliement SUSTAINABILITY 

ABC 

1. Project Plan Development 000 

2. Project Plan Execution 000 

3. Integrated Change Control 000 

Proiect Scope Manaqement SUSTAINABILITY 

A B C 

1. Initiation 0 0 0 

2. Scope Planning 0 0 0 

3. Scope Definition 0 0 0 

4. Scope Verification 0 0 0 

S. Scope Change Control 0 0 0 

Proiect Time Manaqement SUSTAINABILITY 

A B C 

1. Activity Definition 0 0 0 

2. Activity sequencing 0 0 0 

3. Activity Duration Estimating 0 0 0 

4. Schedule Development 0 0 0 

S. Schedule Control 0 0 0 

http: //www. caad. ed. ac. uk/projects/eid/ (4 of 7) [11/5/2003 12: 47: 23 PM] 
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Proiect Cost Manaqement 

1. Resource Planning - 

2. Cost Estimating 

3. Cost Budgeting 

4. Cost Control 

Proiect Quality Manaqement 

1. Quality Planning 

2. Quality Assurance 

3. Quality Control 

SUSTAINABILITY 

A B c 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

SUSTAINABILITY 

A B c 

0 0 0 

0 0 0 

0 0 0 

Project Human Resource Ma iaqement 

1. Organisational Planning 

2. Staff Acquisition 

3. Team Development 

Project Communications Management 

1. Communications Planning 

2. Information Distribution 

3. Performance Reporting 

4. Administrative Closure 

iftp: //www. caad. ed. ac. uk/projectsteid/ (5 of 7) 111/5/2003 12: 47: 23 PMJ 

SUSTAINABILITY 

A B C 

o 0 0 
0 0 0 
0 0 0 
SUSTAINABILITY 

A B c 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Project Risk Management 

1. Risk Management Planning 

2. Risk Identification 

3. Qualitative Risk Analysis 

4. Quantitative Risk Analysis 

S. Risk Response Planning 

6. Risk Monitoring & Control 

SUSTAINABILITY 

A B c 

0 0 0 

0 0 0 

0 0 0 

0 

0 

0 

Project Procurement Management SUSTAINABILITY 
A B C 

1. Procurement Planning 0 0 0 

2. Solicitation Planning 0 0 0 

3. Solicitation 0 0 0 

4. Source Selection 0 0 0 

S. Contract Administration 0 0 0 

6. Contract Closeout 0 0 0 

2. On the overview of each area of knowledge, please descri be how apply ing the principles of sustainable 
thinking as tools & techniques would affect the outputs for the following a reas: - 

The PM Knowledae Areas SUSTAINABI LITY 

A B C 

PROJECT INTEGRATION MANAGEMENT 0 0 0 

PROJECT SCOPE MANAGEMENT 0 0 0 

PROJECT TIME MANAGEMENT 0 0 0 

PROJECT COST MANAGEMENT 0 0 0 

PROJECT QUALITY MANAGEMENT 0 0 0 

PROJECT HUMAN RESOURCE MANAGEMENT 0 0 0 

PROJECT COMMUNICATIONS MANAGEMENT 0 0 0 

PROJECT RISK MANAGEMENT 0 0 0 

PROJECT PROCUREMENT MANAGEMENT 0 0 0 
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Where ... A= Significant sustainable outputs, enhancing performance towards Sustainability. 
B= Considerable changes to outputs and guiding performance towards Sustainability. 
C= Resulting outputs with no modification or enhancement of Sustainability. 

' Would you be willing to complete a subsidiary questionnaire should additional questions arise from thE 
analysis of the results held in this questionnaire? 

0 YES ONO 

' If there is anything you would like to expand on from any section of the questionnaire, please do so 
here: 

You have now finished the questionnaire. I would like to thank you again for taking time in filling out thiý. 
vital element of the research created and compiled by myself. 

Send JI Clear] 
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Appendix 6: Published Papers 



LIST OF PUBLISHED PAPERS 

Edinburgh Architectural Research (EAR) journal, Volume 27,2000, 

University of Edinburgh, Department of Architecture: - 

Paper Title: "A Review of 'Project Management' & 'Sustainable 

Development'for Construction Projects" 

Project Management Institute (PMI) Europe 2001 Conference: A Project 

Matiagenient Odysscy, London, UK, 2001, Conference Proceedings: - 

Paper Title: "Rethinking Project Management, the Business Case for 

Sustainable Construction" in corporation with Roger D. Talbot 

Project Management Institute (PMb Research Conference 2002: 

Fronticrs of PM Research & Applications, Seattle, USA, 2002, Conference 

Proceedings: - 

Paper Title: "A Sustainable Approach to the Project Management Odyssey" 

Sustainable Development Forum in Cooperation with Alexandria 

University, 3rd Sustainable Development Forum (SDF-3) 2003: Matiagitig 

Siistainal)le Developmeiit Iii Eiiici-gj'iig Mai-kets, Alexandria, Egypt, 2003, 

Conference Proceedings: - 

Paper Title: -Sustainable Management Systems; Embedding Sustainable 

Development into Project Management Processes" 

Award Received: Best Student Paper 
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