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Abstract

During the time [ have spent both studying and goining practical experience in
the ficlds of architectural design and construction it has become clear that
these extremely resource infensive industries fuce serious problems. What at
first seemed like a problen specific to my native Egypt now emerges as a
global problem. Whilst the UK's construction industry differs a great deal
from Egypt’s the essential problems it faces are exactly the same.

The problems facing the construction industry are not simply finctional but
cultural. It is true that the system itsell is in nced of urgent reform but what is
cven more serious is the unwillingness of many people in the industry even to
nccept that there is a problem.

To me, the need for change is clear. The outcome of such change has to be an
industry capable of delivering better value and better quality and to do so in
ways which are radically more effective, more efficient and, above all, more
sustninable. A vital starting point for refonn is to make the process and not
just the product of construction more sustainable. Seeking 1o make project
management sustainable defines the core ohjective of my research.

Two primary questions have arisen. Firstly, how can sustainable development
be made a key component of project management? Secondly, can project
management be on instrument for delivering sustainable development?

There are three basic slages lo my research. Stage one involves an extensive
review of literature lo ascertain the theories and proctices of project
management in {he construction ficld and to discover where existing links to
sustainabilily already exist.

Stage two involves the identification of case studies drawn from both UK and
Egyption contexts as the means of exploring similarities and differences.
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e and two are intended to define the problems facing construction
?rl:r%lct:hznperspective of sustainability and to make the case for a rel‘ofm of the
project management process 10 help solve these problems. These stages
anticipate the development of new strategic _tuols. Stage three .mvo_l\_rcs the
development and application of such tools in order that sustainability can
become an integral and effective part of the project management process.

Introduction

In this paper it is my inlention to focus on the first stage n‘f the research - the
literature review. Set within an international context, the review covers some of
the key documents and issues w!lich gre driving changes in the UK
construction industry at the present tune.

A common tlread within many such documents is the recognition of the
importance of identifying key perfonnance indicators and employing these o
drive refonn in the direction of greater efficiency and better value.

Common ground is discovered and cmphasis is piven lo the prowing
significance of technigues such o8 valne management and risk management.
The exploration of the polentinl of such techniques to address the concerns of
sustainabilily will be o vital component of my research.

Seminal documents will be reviewed in some detail in this paper including:

Department of the Environment, Transport and the Regions, “Rethinking

Construction”, The Egan Report, UK., July 1998 .

Integrating Sustainability and Rethinking Construction, prepared by ERM
(Environmeni Resources Management) for the CRISP Sustainable to
Construction Theme Group, UK., 1999

A review of resources in the ficlds of project management gmd snsln_ir!nhle
development identifies many sources of infornation concerning definitions,
processes, gonls, objectives, practices, advantages, disadvantoges, technigues
and ways ol improvement.

Project Management

A study of project management case studics provides us wilh a wide variety of
opinions concerning all aspects of the project nanagement process in the

construction industry. The starting point in all such studies is the description
of the different scopes of the projects.
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Orgonisolions perfonrm work that generally involves cilher operations or
projects although the two may overlap. They both share many characteristics:

s  They are perfonined by people.
e They are consirained by limiled resources.
o The processes are planned, executed, and controlled.

Whilst operations tend to be ongeing and repetitive projects are
characteristically temporary and unigue.

A project can, thus, be defined in terms of its distinctive characteristics; “A
project i a temporary endeavour undertoken to creale a unique product or
service."! Temporary means that every project has a definite beginning ond a
definite end. Unigue means that the product or service is different in some
distinguishing way from aoll similar products or services. Projects are
undertaken at all levels of the organisation and come in numerous shapes and
sizes.

A project can also be defined as: “a set of activities, linked over lime, with o
start and end point, carried out 1o produce a specific goal or goals.™

Projecls involve a combination of: poals, people, skills and achievements.
When thinking about projects in genernl it has lo be ncknowledged that
projects can be about leaming; at the end of a project we have the knowledge
and wisdom which we sought at the beginning. This knowledge can be radical,
incrementnl, operationul and strategic. For it to benefit others it must be shared
among the project’s participants through a process of communicalion.

Projects also invelve uncertninty. All aspects of a project are linble to change.
A project will end sofely and successfully by plonning ahead, by anticipating
problemns and opporfunilies ond by structuring future work into discrete
picces with clear and measurable objectives, people and orgonisations,

Projects are usually considered lo be o collaborative effort. Even on a small
project there is a need to blend complementary and oflen contrasting skills,
There is tremendous awareness 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 also involve investments in which people and organisations
(clicnt/stakeholder) invest time and money. All resources on a project are in
compelition willk allernative uses for those resources. Therefore, the
investment must be continuously assessed against olhier priorities not just ut
the heginning and the end of the project. Each project may represent a
significant investment in time ond energy for the project’s sponsors or clients,
Therefore, there is o continuons need to nssess the retum on the investment.
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This translates into a need to measure the efficiency of each project’s use of
resources during its life cycle so that good investinent decisions can be made.

Projecls 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 clicnt.

Finally, projects require focus and commitment. Projects concenirale means
and energy in tightly focused, intense and deliberale effort. They are not about
diffuse and mandom evolution. People arc oflen prepared to commit huge
amounts of time and energy to reach a certnin targel. Project methodologics
stress the importance of assigning clear responsibility to tasks so that
performance can be assessed and rewarded.

It is obviously desirable lo bring all projects to a successful conclusion where
both the client and the project team are satisfied wilh the oulcome. Project
Management is a tool that offers a way forward to improve outcomes and
achieve successful conclusions. It is a way of strucluring and organising
change within projects that are, by their nature, all unigue.

Project Management is:

...lhe manaperial task of accomplishing # project on time, within budpget and 1
agreed technical and quality standards in order to meet or exceed stakeholder
needs and expeclutions.’

Many definitions are given to describe (he project manngement process,
embodying the same general concept. A very significant definition is the
description of project management s

..dhe ART of planning, exccwting ond controlling a project from start to
completion with the appropriate quality stundards, in a given tiine, ol a given cosl,
within u given lwiman and technical resources,

Genernl monngement definitions require amplilying before they can be nsed
for defining project management, which can be said to be:

The planning, control and co-ordinution of » praject from conception 1o completion
(including commissioning) on hehall' of a client. Il is concerned with the
identification of the client’s objectives in terms of ulility, function, quality, time and
cust, and the establishment of relationships between resources, The integrution,
monitoring and control of the contributors to the project and their oulput, and the
evalustion and selection of alternalives in pursuit of the client’s satisfuction with
the pruject outcome are fundmnental aspects of construction project management,

Another definition of project management is provided by: A Guide To The
Project Management Body Of Knowledge which deflines it as:
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The application of knowledge, skills and fechniques 1o project activities in ord

Y et to
meet or exceed stukcholder needs and expecistions from a project. Meeting or
cxceeding stukeholder needs wnd expectations invariahly involves bulancing
compeling demunds amung:

¢ Scope, time, cost and quality,

. Stnke_h_ulder wi_lh differing necds and expectations,
®  Identified requirements (nceds) and unidentified requirements (expectations),

The lerm project management is sometimes used to describe an organisational
approach to the manngement of ongoing operalions. Generally, it involves a
whole process of aclivities maintained to bring the project to ils end point to
meel the client’s expectations on all levels.
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The Project Management Process

Project Intepratlon Psoject Scope Project Time
Munugement Mugagement Munagement
Project plan Initintion Acliwlly del‘mnlw?
development Scope planning Acl!v!.ly sequencing
Project ptan execution Scope delinition Activity duratia
Overall change Scope verification extimating
control Scopie change control Schedule development
Schedule control
Project Human
Project Cost Pruject Quulity Project Humun
Munagement Munugement &‘:"_“'%“
Resource Planning Quality planing M-Ilﬂl-—mﬂmﬁr solonal il
Cosl Estimaling Quality nxmm:lcc Stf[?n‘:quisililm
i i t
g:::: gfﬁ; = SRR Team development F'
Communications wpugenient m
s s Lind et Procurement planning
: 3 - . l- ~ e ! !
clt:llrll:i“i:mmm“m :1;:: :t::;::::'i'::: Solicilation plinning
’ s Rink réxponse Solicitation
Information distriltion R':k mu{;itm‘ing Source selection '
: - Contract administration. l
Performance reporting 4

Figure 1: An Overview of the Areas of the Project Management

The above mentioned knowledge
process. Figure 1 represcnls the el ‘ .
description of Project Risk Manngement will be given later.

The renson why project nanaget
construction industry, one of the
performance does not reflect the mnoun
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investing a lot of money and they expect to get value for that investment.
There is & direct relationship between value and money and value for money.

Thus, Value Management is an essentinl tool for delivering successful
projects.

Value Management (VM)

The use of Valuwe Management (VM) is increasing as clients seck better
outcomes from their investinent in buildings end structures, In some cases the
project is an oulcome of strategic value management processes used in client
organisalions, By bringing tlogether the widest possible range of project
stakeholders in VM workshops, where different views and perspectives con be

openly debated, many of the problems that typically arise in building projects
can be avoided.

There are two particular advantages of VM The first is the co-operalive and
inclusive nature of the workshops. They get people talking to each other and
moving in the same direction. The second is the establishment of a fonnal

pracess for considering and weighing the options available to a client for a
building project.

Although the origins of VM lie in the manufacturing indusiry of the 1950y it
is widely npplied, in various forms, within most industries these days. For the
huilding industry VM offers a technique to counter the perceplion of the
industry s being essentinlly unconcemmed about the client’s business

requirements or goals beeause it is cssentially about clorifying what these
goals are and how they can be mel.

The concept of Value Manngement (VM) und its application scross all stages of
the project life cycle relics on u challenge. A challenge 1o determine how the
client can achieve hest value from an investment in u building and how belter
buildings can sesull from o process that is based on good decigion-making
procedures heing put in place before the design work actually commences,

A working definition of VM from the Australian and New Zealand Standards:

Value Management is a struclured, sysleinatic and analytical process, which recks
to achieve value fur mency by providing all the necessury functions at the lowest
total cust consistent with the required levels of quality and performance.

(AS/NZS 4183, 1994)

The structure is provided by the methodology, which comprises a five-stage
crealive 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 identificalion and the analysis of function which makes
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jecti : s of achieving it. This
the objective, or purpose, as well as the means of acl 1
fl:l?l;sis lcmils 1o the gcnl::rnlinn of creative ideas about achieving the r‘t"!“"",““
or purpose by allernative means ot o lowest total cest whilst achieving
specified levels of perfonmance and quality.

The Value Management Study (VMS)

is { process that commences
Value Management Study is part of the procuremen : nce
ﬁfilh" the decisigon 1o build and ends just prior to the preparation of ukci‘:h
drawings. A VMS is comprised of Uiree scparate stages each with its own
purpose and objectives.

The stages are:

I. The Pre-workshop stage:
Involving the facilitator and the sponsor of the study to:
s Esiablish a VM timetable.
Determine study objectives.
Sclect study facilitation team.
Gain stakeholder commitment.
Select participants,

Arrange venue.

Briefl participants.

Bricl presenters.

e Circulate information.

2. The workshop stage:

Involving a facilitated workshop comprising key stakcholders, 'in which the
facilitator leads the group through the five phases of the job plan:

Information phase.

Analysis phase.

Creativity phase.

Judgement phase.

Development phosc.

The outcome of the last of these phases - the development phase « may

take severnl fonns and be expressid al.ls' l'o[I_ln:.'s: o

i : this jdentify the lindings and p

.?:r"::g};i’:;dgzhci;?ﬁt: cvslu):tlio_n and ¢.lecisio_n-mnking: Fol:ow-u;;
meetings for those involved in actioning items in the action plan ar
recommended to ensure that all value improvement opportunities are
fully developed.

e & ® &
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o Workshop Findings and Recommendations: with longer studies, where
time is availoble 1o evaluste oplions more thoroughly, firm
recommendations may be developed. They may nlso be delivered as o
formal presentation.

e Formal Presentation: where possible, the recommendations should be
formally presented to management and other slakcholders so that
issues can be resolved before a final report is prepared. The process of
preparing a fonnal presenlation assists in clarifying issues and

consolidates the commitments fto, and ownership of, the
recommendations.

3. The post-workshop stage. Including:

« Implementntion of action plon.
o De-briefing stakcholders.
s Distributing study report.
Evaluating study performance.

The Benefits of Value Mansgement

Value Management assists in identilying ond meeting the needs and interests
of all the groups involved. The client is generally most concerned with
achieving value for money from their investment, users are most concerned
that (he project meets their needs as closely and effectively as possible,
designers are keen to meet the expectations of both client and wsers and to
comply willi relevant standards and perforinance criteria, project managers are
keen lo ensure that the project is managed within the constraints of time,

qualily and budget and contractors nre keen o provide services st an ndequate
profil.

Value management enhonces both an understanding of the project and the

communication processes, Other beneficial oulcomes from a VMS also
include:

e  Clarification of stakcholders needs, the separation of needs from wants, a
refined definition of user requirements, functional clarification,
definition of the project objectives and improved client brief.
»  Raljonalisation of oulcomes,

Identification of allernative designs, oltemative solutions end allernative
locations.

Identification of altenative construction methods or modifications (o
conslruction lime-lines.

*  Enhanced client invelvement with project development.
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e Team building - lcading (o improved communication between
slakeholders. ;

o Wider ownership of project —outcomes pnd comumitment to
implementation.

« Identification of risk.

The potential risks associated with the value management process are minimal
and can be cffectively managed. They include:

e Improper application of lhc_methm.]nlogy by an \1r:§k:llqlcd facilitator or
inadequate information leading to mcnnc?i assumptions. )

« Inadequate representation of slakcholders in (he work:fhop grcl) p. .

« Inadequale allocation of time, lending to less than opu‘m'n! on t'.i:nmf.‘.m“1

Inadequate support by seniof n-mnngel_nenl and lote Iululml;m of study,

wilhin the project life cycle, which limits the potential impact,

A VMS mnay be initinted by:

The client.

The project manager.
The design consultant.
The project sponsor.
The assel manager.

e & & o O

i initi i i . the perceived potential
ision to initiate 8 VMS will take inlo nccount I :
'll“c:‘rcnd\?:::::-impm\rcd outcome, the slage m (}h? pr(]ncct d(:Vc:;:Enl:cc::llc rlil"::! lc;zrntile!;

ave brond representation and invo vement, s that
::gr;::l‘:gpminl:rolving key s{]nkcl\nldcrs will return, lhf: aceess and n‘;;“h:lh:‘lgéﬂ
of key stukcholders and ilie cost of the study. The decision is genernily g

in consullation wilh management. Because of the potential for savings

through value management studies may be #ilinlc:‘ u;ni:n:::{fl:m u\;:;gr:“ 1({:,::
nccied that there could be savings. lhese WY - 0 |
rlgiﬁg;t:ltg allernative, more cost cllective ways of nchicving functions taking

into account the total life-cycle costing.

initi for the purpose of
ement study may also be initiated i " {

:l\cvz;g;::nghfl?:u pgmjecl brief. When conducted at m; enr?y slage in c:‘ pr::lm:ltd‘l;efg
i ity i ilable for valuc improvement.

o B 1 Rl val a:i i designer and other key stakeholders are

advantage is that the client, end user, desipn i ol
coinoting in a facilitated problem-solving  exercis

present and participating in a ' : g W

ir k wIpe and understunding. Projects nvoiving I .
g‘l'e:lro?:; \:rll:;ngf may be subjected to a value management study in order to

develop and compure oplions.
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The complexily of a project increases with the nunber of disciplines involved
in the design, with the number of stakcholders, with competing interests and if
priorities amongst a number of contentious ilems are not established. Value
Management provides a methodology for addressing such complexities and
for providing a range of potentinl solutions,

Such studics 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 fo 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.

What sets Value Monagement apart from other problem solving methodologies
is that it is both informational (it systematically deals with oll that is known
aboul the project including underlying asswinptions, givens, perceplions, etc.)
and it is transformational (individual paradigms may be shifled and creativity
may lead to radically different solutions).

This occurs because the workshop environment involves stokeholders in co-
operative problem solving. Enhanced communication and networking are
direct benefits of the workshop process and have a significont impact
throughout the project. The workshop process forces information disclosure
and explanations tha! might not otherwise emerge, thus, assisting the design
team to produce a more appropriate solution.

For Value Management fo be successful explicit exccutive support, the
allitudes of parlicipants, the melhodology and workshop facilitation, and
generul management of the process are all extremely important,

Performance Measures

The two key ospects of a study that require sftention in any form of
performance assessment are process and outcomes. An assessment of the value
managesnent process is moade on the basis of how effectively the facilitator
managed the process as specified in the ‘job plan’, facilitoted the group and
liased with the client thronghout the entire value management study.

An assessment of (he benefit to the workshop participants is altainable by
ensuring that the study objectives were met and that there was an enhanced
understonding of the project. For the client there should be an improvement in
value and savings in cost where approprinte. Other advantages may include an
improved client brief, reduced project development fime-line and reduced
project construction time.

Volue Management is a tool thot has advaniages ot oll stages of the asset
management life cycle - from the identification of service requirements to the
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implementation of the resource and asset plans. It has advantages at all stages
in a project life cycle - from sirategy planning, concepl development, design
review fo implementation and operation.

Valie Manngement provides the manger with a tool that can:

Ensure a project is cost effective.

Resolve a complex problem.

Identify o number of options and sclect a prefemed one,

Identify the means by which a service maybe provided.

Review n briefl.

Identify the means by which a project may be delivered.

Identify ways of providing functions ot o lower total cost (life cycle cost).
Identify additional functions that improve the outcome of the project.
Separate needs [rom wants and establish priorities.

Improve the standard of performance or quality of the project oulcomes.
Genernte commiliment lo outcomes through structured participation of
stakeholders.

The relationship between Vulue Management and Project Management is
directly oriented towards the henelit to the client and the general outcome of
the designated project. Project management can be included in the process of
(he Value Management as un important and vital clement that ensures the

expeclancies of the client are nchicved,

Different arens of knowledge have been identified  within the project
management process (Figure 1). Looking bricfly inlo these arcas of knowledge
ench element identifies itsell as a contributing element lo the outcome of the
whole project. Among these clements Risk Management hns the most direct
impact upon o project and is the major influence on whetlier or not it gets the

go shead,

Risk Management:

Risk ix ubiguitous and no human activity can be considered risk frec. ¢

‘Risks’ depend on the uncertginties of the future and their potential
consequences. We routinely accepl ‘risks’ and take measures to minimise them
in our doily activilies. We cun define this as o simple fonm of Risk

Management.
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In the construction industry, whether on smal mai

: ’ small scale o ; ;
Management hos different dimensions and is dealt wilhr in i?lrm’.’m-’“‘“v Risk
and organised sleps. ious, studied

Risk ix not necessarily a b Fops § . s .
competitive chnomy!.' a bad thing; in fuct risk-tuking i un exsentisl component of u

Anthony Carey

‘The importance of Risk Mann, i

I e of agement in the construction induy

irg;:s:&ﬂu;ij:l:op\:;qg ttlmg‘ll?mi‘ increase in affecting decision maluu:flg hi?l“ s::f:lli
. ; Fr ;

alm ]] ¢ following reasons probably justify this growing

e Increases in technology.

¢ Tighter Financial constraints,

¢  Larger and more complex projecis.

. Ptlh]lc demands fo decrense risk and improve safety,

e Time and costs overruns.

Thus, highlighting the importance of Risk manogement within the context of

the project management process wi ce it casi identi
that il represents, ' ss will make it casier to identify the major role

Figure 2 defines Risk Mann ily” di
2 defis sk | gement and ily’ different steps identi s
construction industry is currenily dealing with this prnE:s:Tld ERUEY e iy

Risk Muanapement

-~ P
Risk Assessment X
) Risk Controj
i — - N
Risk Anulysls  3-Risk Evaluation 4-Risk Response  §-Risk Moniloring

- . ‘
1-Risk Identification 2-Risk Estimation

Figure 2. The Risk Management Framework

Th m . . IR

Rifkoll:"::;a?:};: of‘ the five steps identified in figure 2 should be u Controlled
e iment in which ose steps should be working in a conti -
o retain n sustainable system, T
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Three basic elements should apply to this system as with any other control
system:

Goal selting (whether explicit or implicit).

Information gathering and interprelation.
Actions to influence human behaviour or modify physical structures
or both."

Human beings will continue to inleract,
in unprediciable ways that are the wltimate sources

the heart of risk management lics.

make choices and respond to those choices
of uncertainties. This is where

Virtually anything that people do has sume degree of risk attached, whether it is
something that is inherently dangerous in a physical sense or something that carries
a risk of financial loss. People carry out simple forns of rivk analysix in their daily
tives when deciding, Whal we are duing when making such decixion i actually
tixk manngement, we identify the cosis and henelite axsociated with altemative
choicen, assess the likelihoud of thuse coxtx amd henefits being realived, and muke

a halanced decision on the basis of our unalysis,

range of twols for identilying and assessing i
which are most appropriate to their particulur project, with respect lo other faclors

such as their general attitude to risk and prevailing economic conditions.

By its very nature the construction industry is considered to be subject to
more risks than other industries, Gelting a project (rom the initinl investment
appraisal stage, to completion and into use involves a complex and time-
conswning process. A variety of unexpected cvenls may occur during the
process of building procurement ond many can cause losscs to the client or
other interested purtics - these events arc commonly called risks. The principle
of risk management is widely used in the construction industry and npplied al

various stages during the procurement process.

Proper application of risk managesnent techniques can significantly improve
the investment performance of construction projects. The phases of a project
during which risk management con be applicd have been identificd as follows:
Initiul appraisal.

Outline or sketch design.

Detailed design.

Contract stralegy.

Construction.'’

e = & ® @

In particulor, it is widely accepted that risk management is mosl
valnable during the initinl appraisul phase as, ot this stage, a great deal
of Mexibility in both design and plunning remains and that allows
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considerntion of ways i i i filew i .
controlled. ys in which varions risks might be avoided or

P. Thompson and J. Perry®?

It is ot this stage, however, that there is il
, hot ; s the greatest degree of uncertai
:I;e E::u:ﬁ 3:::11 the ;:lll'in:.l must make decisions about :mth ﬁmdnmer:::lmgnacl:;l:
: . siment  budget, the size and quality of the proj ing
strotegies and so forth. It has been de M
_ ; ! monstrated by GCIS isk
m:z:z[i::::::ﬂr;:illlcgc:ﬂlqucs ca;l h:_: an effective tool that clien{-i can uweutl:tnqr:is:;
owarnce for fiure uncertainties."* Consequentl . ient
‘\:\?l?ictl)lci ‘rlgz:;:ﬁ::nﬁoticpllﬂ in their decision-making as tlleyq hnvey’inl?:n‘:ll::ino's
i g LE o M
el p e uncerlainlies and their likely impact on a potential

P&icﬂr:r!::mnpg'l_ic;llion of risk management melliods can also improve the

: 3 ier project wanagement techniques. Risk i

imprave the accuracy of the project’s cash o il el
v I s cas w analysis ssessi

and systemalically the future uncertainties and riskez by s Yoo

m:lheh ml;l:emwm can make their decision 1o invest in a project on the basis of
o “':f' t]c-grfmm \faluc for money. It is during the initial project appr;ﬁwal
oy x:ﬁn'l-q“(’l'l" 'm {o establish _project parameters that will ensure
! ealises this basic nim. At the very least the i
that the potential returns from the proj . ' y wanl lo be certain
2 £ project will balance the risks. If jee
proposal includes a risk profile for varions invest ® riska. /I o praject
. : 4 varions ! L options this will be of
great benefit to the clients in appraisin it . £
! sing the proposal, givin R
o lhe likely outcomes of all possible risk sl\uuhlim they l:)ccnf', e SR

The analysis of risks during the initi j i
h sk ¢ (he initial :
client 1o make two imporlun%‘ decisions: BRI ARSI Sage:Fnstiie 1

¢  Whether to invest in a projec ject i it i
\ ve: a project, or reject it. This is clearly the
%:?:ﬂ::;sigac:ﬁ!ﬁn h;m h:: d:tcnuincs whether the project pmcl:tedﬂ n:“:lsll
: 5 i sed on Uie constructive analysis and cv ati r
ccision will ; 818 nfu
polential risks such ax technical, economic, financial, political nndniz::llm

° mgﬁg:; project objectives will be. The clients must decide their
g :::d‘;?lm‘.?{ t_?;:lgcs, h:ll:c b::atl)ﬁ: J:lmﬁnn' return on investment

s , ele. These wi on the client's i ( (
expectations and their evaluation of vari jve_inveatinct

: a arious alternative s

22::0::3 dwhclrc :lmlch cvaluation depends on projections of pt::l}:)i::::lizl

cost and schedule with in-de i .

e atttarie ith in-depth risk analysis comried out on those

:‘ll:!c cc(;?f:clp‘t of risk is related to the activities that flow from decisions made by
ents where the outcomes of those wsctivilies may differ from
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expectations. These differences are the result of tmcerlnintie_s_tlml are inherent
in the information on which the client bases his or her decision-making. _'l'.lus
information includes historical data, predictions of the future and the decision
maker’s subjective judgement and, therefore, by ils nature displays degrees of
uncerlainty.

Broadly, risk, as it applies lo building, can be dcﬁneq as the posmble
occurrence of an unceriain event or oulcome which, should it occur, will couse
dignificant varintion or conscquences such as extra cost or delayed
completion.

Thus, the typical risks in a construction project include:

o Cost overruns.
o Time ovemuns.
e  Poor quality.

These typical risks indicate the consequences commonly referred o a% rr.xk
effects, which are the result of possible occurrences called risk causes or risk
factors. Flanagan and Nonman identify the risk fuctors which may affect
construclion projects as including:

e Failurc to obtain approvals from relevant authorities within the time

allowed in the project progrinm.

Unforeseen adverse ground conditions,

Inclement weather resulting in delays.

Industrinl action.

Unexpected price rises,

Failure to let.

Accidents on site resulting in injury or death, causing delays andfor

extra costs. -

e Latent defects due to poor workmanship or inadequate supervision.
Force majenre. .

e Lale production of design information leading to claims by the
contractor for loss or expense.

o Labour, moterial and/or equipment shoringes. .

o Disputes between project parlies causing extru cost and/or project
delays,

Generally, these risks, il they evenluate, will rcsull' in ﬁnnncin} 'l(_)ss lo _lhc
client and often 1o other tenm members. Clients’ advisers at the initinl project
appraisal stage are expected to be able to identify all possible risk causes, to
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analyse their implications for the project and to develop a risk management
strategy 1o assist their clients in their evaluntion of project proposals.

The nature and identification of risk displays three aliributes:

e A range of possible outcomes. Three outcomes are considered; the
optimistic outcome, the pessimistic outcome and the most likely
outcome. All the possible ontcomnes may be in discrete or conlinunos
distribution, however, only one possible outcome in the range will
actually happen.

¢ Individunl consequences. The consequences of cach possible oulcome
can be assessed,

s  Probability. The probability of the occurrence of each outcome can be
assessed and allocated. '

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 carlier that the client recognises the nature of the risks involved with a
project the more confident hie or she will be about his or her chosen investment
oplion.

Risk analysis nol only assists clienls in decision-making but also provides
other partics involved in the project, such as (he contractor, with an
appropriate  framework for monoging ond responding to risk. It allows
construction maonagers to identify not only the risk allocated to him or her in
the contract but also those risks inherent in the noture of the construction
work. A better understonding of the forward risk situstion con improve
decision-muoking for all project porticipants,

Risk identification is n diagnostic process in which all the potentinl risks that
conld olfect o conslruction project are identificd and investignted, thus,

enabling the client to understand the polential risk sources nt an carly stage in
the project.

Risk can be broadly grouped into the following categories:

* Business risk: indicates (he probability that the expected level of
investment retumm will not be achieved.

e Pure risk: (static sk, non-market risk or unsystematic risk) is related
to physicul and technical couses. Subsequent losses occur al random
and ore beyond the contrel of the decision-maker.
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e Speculative risk: (dynmmic risk, market risk or syslematic risk}
involves the possibility of cither pain or loss should an uncertain
event occur. These risks can canse variations in project development
cosl, operating cost or the value of built property, thus, changing the
rate of investment retum.

e TFinancial risks: relates to the loss of financial capital and increase
whenever the amount of debt or related charges increase,'

From a management viewpoint risks are sometimes classified as controlluble
and uncontrotluble risks.

Controllable risks are those risks that a decision-maker accepts voluntarily
and where the risk outcome is, at least in part, within his or her direct control.

Uncontrolluble risks are those risks that the decision-maker connot influence.
They usually emanate from the external environment: the political, social or
cconomic spheres. However, the decision-maker can take precoutionary
measures if he or she identifics the risk properly.

A number of techniques have been developed for risk identification. The most
common method involves compiling a list of risks for a particular project
based on records of pust projects (historical data). Other common methods for
risk identification include brainstorming, tree dingrams and influence
dingroms.

Risk onalysis is wsed to evaluste risk quantitatively and to ascertnin the
importance of each risk based on an assessment of the probability and
possible consequences of ils occwrence. It assesses both the cffects of
individual risks and the combined consequences of all the risks on the project
objectives. The major purpose of risk analysis is lo provide a project risk
prafile (hat the client cun use to look ahend at possible cvents and assess the
probabilily of them occurring,

‘There is a need to have a meansure of risk thal incorporales the nalure of risk. A
risk probubilily distribution is a simple such measure that avernges all risk
outcones. The value of the standard deviation of such a distribution has been
suggested as 0 more cffcetive risk measure as it describes the dispersion in all
possible outcomes around the expected value, A small standard deviation
indicates o small variation between all possible outcomes and graphically iy
indicated by a tighter probability distribution. A higher risk i indicated by a
widening spread of the probabilily distribution which gives a larger standard
deviation.
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Having described the different aspects of risk mana ithi i

! specls s gement within the projec
znmﬁmfn: H['Jmce.sx. Risk management itsellf is typically deﬂnedp a'.!; L::
;c.f;lponse. system consisting of: risk identification, Trisk analysis ond risk

ilic mom common aclml’t.‘l m n.\k mana, eﬂlcl“ llClllde ay TISKS,
I.I’an.r lng ns ks to o'hcl [mﬂlc.'{ mld mimimisin, ll e C|[c3ts 0[ lhn‘le reta I'.l
sicry g i b mne

During the early stages of project the client ma i i
¢ $ of | le y tnke preventalive octio
;z‘::‘l:ilfl;:, nv-oid ]0!' lrnnsl'crf ln.vks. Rejecting a proposal is an obvious wa; ::l)‘
ng nsk, however, if the client wishes lo proceed wi i isk
should be reduced wherever possible. 4 ) RN ik

Different people have different percepti i

f ve di ceplions of the value of alternative risk
options and these differing perceptions ore related to the risk aftitude of the
various !ndlvndllnlgc. Different people’s Risk attitude can be clossified into
three main calegories: risk-takers, risk-averse and risk neutral,

The hfmel:ll of managing risks during the initial project appraisal is 1o increase
the client % confidence, to increase the possibility of success for the projc'cl
and to maximise the value for moncy from investments. The importance of
applying risk management (echnigques during initinl project appraisal is tha
they ollow flexibility in consideration of ulteratives in design and plu'nnin y
whilst the greatest dcgrqe of uncertuinly exists. Althongh risk manngcmcnl;
g&?;la?:.:: r:(:)mo:r_c :hc.ns(llw alisched to construction projects it provides
ssislone chents in decision-moking i i ¢ for
understanding and rcxmndin[.: ::nr::‘l?rmg L R amebeg (o

Sustainable Development:

Sustainable development embraces the three broad themes i :
social and cconomic accountability often known as tllc:n?;'ﬁ;ll.ceg:lt:z::uﬁ::::l"
Il is aboul ensuring a belter quality of life for everyone, now and for
gencralions to come, through: social progress which recognis::s the needs of
everyone, the maintenance of high and stable levels of economic gmwtl;.and
employment, protecting, and if possible enhancing, the enviromment and
using natural resources prudently.

!ulastamuh!e development isn't ollstunding environmental performunce at the cost
of a company, which gues oml of husiness, nor i it outstunding  finuncial
pcffnmu?n.cc at the cost of adverse effects on the local environtnent snd
communities. It doex not demand the perlect solution, Sustainuble developmenl ix

e e 2 Frm
F ‘::::l‘::l.l’ a goul or vision thut forward lovking organixations are working
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The M report links the improvement of the construction industry to
sustainable development,

i ion i i lication of sustainahlc
Sustninahle construction is generally used to describe the app

d:::l::;-zm:m 10 the construction industry. The industry is :!cﬁneq as ol wht:‘
produce, develop, plan, design, build, alier, or maintain l!x’c huilt environment, an
includes building materials manufacturers and suppliers,

its activities, whether the provision of buildings, infrastructure
'r.ll.cl:‘i‘;{:)glz:m::l :: lt:o:umninau:d land reclamation, the construction Tlt:‘d“a“l);c:n:
a major role to play in (he delivery of sustqmnhlc ‘dgvelopment. e1 c: nof : ﬁ‘e
for the induslry is to play an integral part in providing a better qunl ity o
through its activities whilst minimising impact on the enviromment an
communities.

The construction industry is central to the process of crcating a sust:;nnbl}:
environment and to cconomic and social development as a whole. Thercfore, 1

should:

Use energy more efficiently.

Minimise mineral extraction.

Protect the countryside. o y
Regenerate housing, particularly in order to revitalise town cenlres.

Plan communities 1o reduce transport impacts. ' .
Provide training through schemes such as ‘Wellare 1o Work® and the “New
Deal’.

important report
sthinking Construction (The Egan Report), another very important
gﬁg{:itllé:;gby {he DETR, discuss the problems fucing the construction industry

in UK more thoroughly.

e © o @& o @

The Egan Report

Rethinking Construction describes the current state of the construction
industry in the UK simply thus:

It has low profitabilily and invests too little in copitul, research and development,

and Iraiting... . L ) @
...Too many clients are dinsutisficd with its overall performance

It then identifies five key drivers of chunge which are necessary to set the
agenda for the consiruction industry ot lorge:
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o Committed leadership. Believing in manogement and being totally
commitled to driving forward on ogenda for improvement and

communicating the required cullural and operational changes throughout
the whole organisation.

e Focus on the customer. The customer drives cverylhing (what does he
want exactly? When does he want it? How much is he willing to pay?).

o Integrated process and teams. The construction industry is not o series of
sequentinl and lorgely sepornle operulions. There should not be a
fragmentation of the process, It needs lo deliver value lo the customer
efficiently and eliminate waste,

o Quality driven agenda. Quality does nol only mean zero defects but also:
gelting it right the first time, delivering on time according to budget,
innovating for the benefit of the client and minimising waste in design,
materials and construction.

e Commitment to the peaple, This means crealing decent site conditions,
wages, o commitinent to the health and safety of the work force and o
commilment to the truining and development of committed, highly
capable managers and supervisors,

The report identifies the need to improve the construction industry by staling
the severe problems facing it which include:

e Low and unreliable rates of profitability.

o Weak investnent in Research and Development (R&D) and in capital.

* A crisis in truining. The nomber of trainees hus decreased by half leading
to a skill shortuge in the industry

¢ A lack of a proper curcer struclure for developing  supervisory and
managemenl grades,

e Clients are undiscrimninating, still equating price with cost, selecting
designers and constructors almost exclusively on the basis of tendered
price.

The report sets out a way forward to nchieve an improved construction

mdustry. s targets include annual reductions of 10% in conslruction cost ond

time and 20% in defects. And snggests six ways for achieving those targets:

*  The industry will need to make radical changes to the processes through
which it delivers the project.

s These processes should be explicit and transparent to the industry and its
clients.
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e The industry should create an integrated project process around the four
key elements of:

Project Development.
Project Implementation.
Parinering the supply chain.
Production of compenenls,

e The industry must provide: »
Decent and Safe working conditions.
Belter management and supervising skills. .

e Replace competitive tendering with long tenn ‘relulio.nslups based on
clear measwrements of performance and sustained improvements in
quality and cfficiency. _

e  The industry must sustain improvements and share leamning.

These changes in the construction industry will lead to a radical improvement
in the construction process. However, it must sel itself targets for improvement
with clear, measurable objectives and then give them focus by adopting
quantified targets, milestones and performance indicators. It must target
improvements in tenns of predictability, cost, lime and quality.

A means of measuring progress, lowards ils objectives and targets, musl be
created ond in addition the comstruction industry nust produce its own
structure of objective perfonnance mensures agreed with clients. I this is done
clients will then be able to recognise added value and reward companies that

deliver it.

The report then goes through the different ways of im_pmvmg performance on
different scales, however, il omits the issues of mlu.imn'uhlc development and
sustainability. Therefore, it i3 necessary to lug.hllﬂn .nnntller _rePo‘rjl:
Integrating Sustainability and Rethinking Construction }Jvhlch does include
these criterin in the context of improving perfonmance in the construclion

industry,

Integrating Sustainability and Rethinking Construction

The starting point for this study was the process initiated by the Co-nsmwli.an
Task Force and in particular its report, Rethinking f?mtslmcrimr, for improving
the quality and efliciency of the UK construction industry.

In commissioning this study, the Theme Group recognixed the need fo ensuire. thut
those involved in laking Torward Rethinking Consiruction ore aware ol the
principles of suxtainability most relevant to the construction sector. The aim of the
work therefure is 1o identify those aspecis of sustainable construction which are
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readily incorporated into the performunce improvement sgenda set out hy the
Construction Task Force, and to highlight those ureas of sustainable construction
which are oulside the Task Force’s current agem!u."

Their specific ohjectives were: to review the contributions that a consideration
of sustainabilily cun wnake to performance improvement in the construction
industry, to idenlify the opportunitics, offcred by the agendn for change set
oul in Rethinking Construction, for achicving n sustainoble construction
jndustry, to identify the barriers that need to be tackled in order to achicve
sustoinability and to identify the research and innovation initiatives required
to help overcome those barricrs.

A review of key papers identifying the issues of sustainability facing the UK
construction indusiry indicated three common factors:

¢ A gencral consensus on the industry’s main environmnental impacts and
agreement that these extended beyond the construction phase to include
supply chain issues and the effects of post construction activities such as
operation, mainlenance and re-use of buildings.

e Less emphasis on the social component of sustainable development and
the industry’s influence on it. But some agreement among those that did
consider it that the industry had an important role to play in shaping
viable communilies.

s Differing views on the scope of the industry’s influence on suslainable
development. Some considered only the direct impacts of construction
activities while others included the industry’s wider role in shaping
patterns of development.

A mixture of external pressure, markel sensilivity and corporale philosophy
lus driven these moves. Incrensingly, business is realising thot addressing
sustainabilily issues can also cnhance its bottom line. Many companies are
toking systemotic measures lo improve their envirommental and social
performance in order to ensure heir long-lenn competitiveness ond license’s
to operate. The scale of the UK construction industry, its immediate
environmentol and resource use impacts, coupled with the influence of its
products on the nation’s quality of life, make it o key player in achieving
sustainable development.

The first stoge of the analysis in Iutegrating Sustainability and Rethinking
Construction exomines how, and to what exienl, the curent performance
improvement agenda addresses sustainobility issues.

In Tuble 1, ench of the drivers idenlified in Rethinking Construction for
improving the quality ond efficiency of the UK construction industry is
assessed for ils potential contribution to the cconomic, environmental and
social objectives of sustainable development.
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Relevance to Egan Drivers

Issues of
Sustalnability

I Process lulcgiun.
Product Development
Improved Customer focus.
Teaining,

Efficiency/
productivity of
the
construction
process

Use of reclaimed malerialx.

Waste segregation and

recycling,

Use of standardised ‘

components/duruble materials.

Extending product life through
| dutability or aduptability.

recycling on
conslruction

conditions for
employees &
| contractors

Dusinexs ; Long term parinerships,
velations with . confrontational
Ahase contracting.
toultaciors; Cudes of conduct,
customery, | Quality assurance

suppliers and Environmental stundards,
pariners

Involvement ol communities /

Beapoasivaies endd ukers in project planning

% to cnslmnct::, & desden, '
i Dislogue with other atTected
other -
stakeholders. .

Use of encrpy efficient
construction technologics.
Manning to reduce car
dependency.

efTiciency of
buildings /
completed

Table 1. Key Linkages between Issues of Sustalnability and Egan repoit’s ‘ Agenda for
‘ Change.'
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This analysis suggests that cuch of (hese drivers could help improve the
industry’s contribution to sustainable development although, for this (o

happen in practice, perfonnance improvemenl needs fo be redefined 1o
incorporale sustainability ay a key objective,

Mapping Egan ‘Drivers’ On To Sustainable Development:

Focusing on the customer is very important to sustainable development on (he
economic and social levels and moderately important on the enviromental
level. Customer focus in the construction industry is that likely to result in
lower running costs - and environmental impacts - associated with energy
consumption and mainlenance, Providing the best dea! for customers iy also o
key issue in corporate social responsibility. Customer demand will be a key
inflnence on other aspects of environmental and socinl perfonnance.

Integrating the process and team around the product is very imporiant to
sustainable development on (e environmental and economic Jevels and with
minor importance on the social level. Tmproved links hetween planning,
design and construction will reduce waste and facilitate use of more
sustainable materials and building methods through better understanding of
their benefits and the sharing of knowledge and skills. Co-operative working
environments are likely to increase social interaction and job satisfuction
wnong  cmployees. Purtnerships also  form the basis for improving
environmental and social perfornance of the supply chain and provide for fair,
long-term business relutionships,

A quality driven agenda iy very importunt to sustainable development on the
cconomic and the environmental level and moderately important on the social
level. It includes environmental performance of building components and
materials linked with improvements in quality ond process efliciency, ep.
standardised components reducing waste; durable materials maximising
product life, energy cfficient materials reducing running costs, elc. Appreaches
to quality management are also applicable (o environmental (and socinl)
performance and in parallel with policies, targets, monitoring and reporting.

A commitment 10 people is very important (o sustainable developiment on the
social level, moderutely important on the economic level and with minor
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importance on the environmental level. Working conditions, training and
development opportunities for employees and conlractors is a key issue for
companies wishing lo demonstralc corporate socinl responsibility. Training ot
all levels of the industry is olso important in order for sustainability
considerations to be integrated in design and construction.

This stoge of the analysis also indicates clearly that the scope of Rethinking -
Construction is insufficient to embrce the full extent of the industry’y
potential contribution 1o sustainable development, The Egan agenda is limited
lo the construction process snd falls shorl of uddressing the industry's
broader influence on the built environment through linkages with other =
groups such as planners, building managers, cliens/users, and government
(the regulators).

Improving the Industry’s Contribution to Sustainubility

The second stage of the analysis in Infegrating Sustainability and Rethinking =
Construction nims to identify the sustainobility issues which might also
contribule to perfonnance improvement,  as defined in  Rethinking
Construction. This is done by firstly listing the actions or processes the
industry would need to implement in order to meet key sustainability
objectives. Then these are then matched against the five ‘drivers’ in order to
identify how, and to what extent, considerntion of each sustainability issue
might also contribute to performance improvement. '

The analysis indicates a clear synergy between  several of the key
sustninability issues (e.g. wasle minimisation, decent working conditions and
good business relations) and performance improvement (see Table 2). This
conclusion is supporied by the fact that the same issues are mentioned
explicitly in Rethinking Construction. However, in ench case at least three of
the drivers for performance improvement, most notably commitled leadership |
and a quality-driven agenda, need to be in place for this win-win result to be
achicved.

A larger number of sustainability issues have less contribution to make to
perfornance improvement - as it is currently defined - ond so are less likely to
be tackled cffectively by the process outlined in Rethinking Construction.
These are suslainability issues for which there are fewer malches between the
actions required and the processes for performance improvement. The analysis
indicates the sustninability issues least likely to be nddressed are use of
sustoinable maolerinls, rencwable cnergy and brown-field vs green-ficld
development.
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Pussible Actions

Ensuring access from
housing to employment
arcas and Incal services,
Praviding for community
diversity through & mix of

Contribution 1o
safe, viable and
cohesive

communities. housing,

Meanures to improve
quality of built
environment (heaithy
buildings, safety)

Use of sustainable
msterials (reduced
emhodied eacrgy. || Green specification.
recycled, Supply chain menagement.
renewshle, locally

sourced)

Use of rencwable

Paxxive solar; photuvelluic
encrgy in elc,

h buildings.

Promoting waler

efficiency

Usex of water ellicicnt
fittings

Water recycling
infrastructure,

Prevention of
surface and
proundwater
pollution from
construction &
completed
developments,
Use of Brown(icld
instead of
Oreenficld sites,
Protection of local
landscape and

Environmental management
systems (EMS).

Choice of development
Incation.

Mitigatitn messures
including landscoping,

ecnlogical value,

hll restoration.

Table 2. Secondary Linkages between Issues of Sustainability and the Egan Report’s
‘Agenda for Change'

There are several issues around which there is clear scope for integruting
sustainability with Rethinking Construction. The main arens of polential
synergy are wasle minimisolion, process integration (including supply chain
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importance on the environmental level. Working conditions, training and
development opportunities for employees and contractors is a key issue for
companies wishing to demonsirate corporate social responsibility. Training at
oll levels of the industry is also important in order for sustainability

considerations to be integrated in design and construction.

This stoge of the analysis also indicates clearly that the scope of Rethinking
Construction is insufficient to embmce the full extent of the industry’s
potential contribution to sustainable development. The Egan agenda is limited
to the construction process and folls short of uddressing the indusiry’s
broader influecnce on the built environment through linknges with other
groups such as planners, building managers, clients/users, and government

(the regulators).

Improving the Industry's Contribution to Sustuinability

The sccond stage of the analysis in Integrating Sustainability and Rethinking
Construction nims to identify the sustainability issnes which might also
contribute o perfonnance improvement, a8 defined in  Rethinking
Construction. This is done by firstly listing the actions or processes the
industry would need to implement in order to meet key sustainability
objectives. Then these ure then malched agninst the five ‘drivers’ in order to
identify how, and to what extent, consideration of each sustainability issue
might also contribute to perfonnance improvement,

The analysis indicates a clear synergy between several of the key '

sustainability issues (e.g. waste minimisation, decent working conditions and
good business rclations) and performance improvement (see Toble 2). This
conclusion is supported by the fuct that the some issues are mentioned
explicitly in Rethinking Construction. However, in each case at least three of
the drivers for performance improvement, most notably commitied leadership
and a quality-driven agenda, need to be in place for this win-win result to he
achicved.

A larger number of sustainability issues have less contribution to make lo
performance improvement - as it is currently defined - and so are less likely 1o
be tackled cffectively by the process outlined in Rethinking Construction.
These are susiainability issues for which there are fewer matches between (he
actions required and the processes for performance improvement. The analysis
indicates the sustainability issues least likely to be addressed are use of
suslainable matcrinls, rencwable energy and brown-ficld vs green-ficld
development.
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Issue of
Sustuinabilily

Ensuring proy—y ——
{ housing 1o emplayment | l

i arcas and local services,
P!‘nvilling for community
diversity through a mix of

Contribution lo
safe, viahle and
cohesive

communities. housing. i ' " "
Measures o improve
quality of built
environment (healthy
buildings, sefcty)
Use of sustsinable
materials (reduced
| embodied energy, || Green specificstion. |
recycled, Supply chain management. * *” * |
renewable, locally
soureed
Use of r_cm:wnhl: Passive salar; phatovellsic
encrgy 10 ele.
buildings. ) || i )
Prosnoting water Um?: of water efficient
efficiency. fittings.
Water recycling * e e
infrastructure.
Prevention of
surface and
groundwater i
pollution frem Elwunnmcnla.l management * .
conslruction & i (BN, +
completed
llcvclnnmcnln.
Use of Beownfield H . .
tnstead of Lhnu.:e of develnpment
Greenfickl siles. location. ! i
Prolection of local | Mitigation measures

landscape and including landscaping, . e ae

I un g _ v il habitat restoration.

Table 2. Secondary Linkages between Issues of Sustainabiity and
the E 5
‘Agenda for Change' y gan Repoit's

There are several issues around whic i

> are s s iich there is clear scope for integratin
sustainobility  with Rethinking  Construction. The main areas of poﬁcmizﬁ
synergy ure wasle minimisulion, process integration (including supply chain
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parinering), a commitment to people and a quality-driven agenda (including
reduced cost in use).

Leading companics in other sectors (and a very small number of leading UK
construction companies) are alrendy measuring - and taking systematic steps
to manage - their sustainability impocts. These comnpinies recognise that a
reorienlation towurds sustainable development is essentinl for ensuring their
long-term viabilily. However, most companics wilhin the UK construction
indusiry appear to be missing opportunitics for taking a more pro-active role,
within their broader sphere of influence, in helping lo provide a sustainable
built environment.

An urgent need - and o considerable opportunity - exists to include
sustainable development as an explicit objective of these initintives. This
could be facilitated by including indicators of sustainobility (such ox those
being developed by CIRIA, BSRIA and others) into the [ramework of Key
Performance Indicators put forward in Rethinking Construction.

Conclusion:

The primary objective of this paper has been to review (he performance of the
constriction industry in the UK over recent years and to seck to explain some
of the reavons for its under achievement. The emphasis hns been upon xelected
aspecls of project manangement ond the essentinl role these can play in
determining the efficiency, effecliveness ond value of the construction

process.

A central issue that hos emerged from the stwdy is the significance of
perfonnance indicators ond (he role these can play in delivering o more
sustainable industry. What emerges is o recognition that the importance of
embedding issues of sustainability os integral porls of tie project management
process. There is now ample evidence from Egan and ollier key policy analyses
that the question that confronts the industry is not whether it can afford to
take on board the sustainable development agenda but how it can afford not to.

The key to progress and reform lies in the identification and application of
appropriate sustainabilily indicators. This progress will be altained by the
analysis of case studies of current experiences in the industry, which will be
the next stage of my research. Applying key sustainability indicators will lead
these case studics lo a better performance and will also lead my research to its
third stage, which will involve identilying new tools that can help improve
perfonnance.
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