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Abstract 

During the time I hove !!pent hot1t !ltudying ond gaining prncticol experience in 
the field11 of architccturnl de!lign ond comllmction it ho:i become clear thot 
U1ese exlremely resource intensive ind1111lries face serious problem!!. Whot ot 
first :;eemcd like u problem specific lo my native Egypt now emerges os o 
globol problem. Whilst the UK's constmction industry differs o greot deul 
from Egypt's the essential problems ii faces arc exactly the some. 

TI1e problems focing the con11lmction industry ore not simply fimclio11al but 
c11/t1m1I. It is tmc thnl the !IY!llem itself is in need of urgent tcfonn but what is 
even more serioll!I ill U1e unwillingne.-is of many people in the industry even to 
occept thol there ill n problem. 

To me, lhc need for chnnge ill cleor. TI1e outcome of such chongc has to be an 
industry copoble of delivering better value nnd better quality and lo do !IO in 
wuy11 which arc rodicolly more effective, more efficient and, ohove oil, more 
susloinohle. A vilol 11torting point for rcfonn is to make the proce.u ond not 
jm1t the pro1lr1ct of conslnu:tion more :msloinoble. Seeking to make project 
management sm11uinoble delincii the core objective of my research. 

Two primary qucstionll have arisen. Fir11tly, how cnn susloinoble development 
be mode a key component of project management? Secondly, con project 
mnnngemcnt be nn instrument for delivering sustoinoblc devclopment'7 

Tiicre ore three husic iitugcs lo my research. Singe one involves nn extensive 
review of literature lo u11certoin the theories ond procliccll of project 
monngcment in the coniitrnction field ond to discover where existing links to 
SUllloinobilily olreody exist. 

Singe two involveii the identification of case studiell drown from hoth UK and 
E[lyplion contexts os the menns of exploring similoritie.'I nnd differencell. 
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Singes one ond two arc intended to dcfme the problems focing conlltntction 
from the pen1pective or !l\l!llainahility and to make the case for 0 refonn of the 
project management proces11 to help sol!e these problems. ~tesc stages 
anticipate Ute development of new strategic .tools. Sloge three .mv~l!es the 
development and application. of imch tools 11! order that 11ustomahthty con 
become on integral and effective port of tl1e proJeel monogemenl process. 

Introduction 

In thi11 paper it is my inlcntion lo focus on the first 11toge o.f the rC11eorch - the 
literature review. Set within an intemotionol context, the review covel'll :iome of 
the key document11 and ii;..,·ues which ore driving change11 in the UK 
constntction industry nt the present time. 

A common tltreod within many snch dacmnents ill the recogni~ion of the 
importance of identifying key perfonnance ~ndicotors and employing the.o;e to 
drive refonn in the direction of greater efficiency and better value. 

Common ground i:i dillcovered and cmpho11i11 ill given ~o the growing 
significance of tecbniqnell 11uch ns v'1lt1e nwm1gemrmt and n.'k ma1mgenumt. 
The exploration of the potcnliol of such techni11ucs to oddrClls Ilic concern!! of 
sustainability will be a vital component of my research. 

Seminal documents will be reviewed in some detail in thi11 paper including: 

Deportment of tl1e Environment, Transport and the Region11, "Rethinking 
Construction", Tlw F.gu11 Report, U.K., July 1998 
/11tegrt1ti11g S11.,tui1wbility um/ Retl1i11ki11g Co11.dr11ctio11, prepnr~ by ERM 
(Environment Resources Management) for Ute CRISP Sustnmnhlc to 
Con!>1ntction Theme Gmup, U.K., 1999 

A review of resources in the fields of project munugement and sulltainnble 
development identifies many sourcell of infonnulion. concerning definit.ions, 
proces.'iCll, goals, objectives, prncticCll, odvnnlages, dtl1Ddvnntnge11, techntl}ltell 
und woy11 of improvement. 

Project Management 

A study of project management case studie:i ~ovideic lL'I with a wide vnri_cty of 
opinions concerning oil nllpccts of ~he .PrDJCCI monog~m~I process t~ ~he 
con!ltntction industry. llte stnrting pomt m all !>'ttch stud1ell IS tl1e deiicnphon 
of the different scope!! of the projt.'Ct!I. 
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Organisations pcrfonn work tl111t generally involvcic eitl1er operutio11., or 
l'rojects altltongh the two may overlap. Tltey hoth share many chnrncleriiilics: 

• Tiley are perfonned by people. 
• Titcy ore constrained by limited resource.'!. 
• The proce.'lllCS arc plurmed, executed, and controlled. 

Whilst operuli01u lend lo he ongoing and repetitive project., are 
chnrncteristicnlly temporary and unit1ue. 

A project can, thus, be defined in tenns of il'I dislinclive chumcteristic11: "A 
project is a temporary endeavour undertaken to creole a tmiquc product or 
scrvi~e."1 Tempo.rary means that every project has a dcfinile beginning and o 
defintle end. Unique means lhut the product or service ill different in 11ome 
distinguishing way from nil similar products or 11Crvicc.'1. Projects arc 
u_ndertaken al all levels of the orgnnillDtion and come in nmnerom1 shapes and 
SIZCll. 

A project cun also be defined u11: "a set of activitiell, linked over time, witlt u 
sturt and end point, carried out lo produce u specific goal or gonls."1 

Projects involve n combination of: goals, people, skill:i and ncltievement11. 
When thinking nbout projects in general it has to be acknowledged tl1at 
projects con he nhout learning; al the end of 11 project we have the knowledge 
ood wisdom which we songhl at the beginning. Tlii:i knowledge can be radical, 
incremental, operotionul and strutegic. For it to benefit others it mlL'lt be idum .. "<1 
among the project's participunts through o process of comnmnicntion. 

Proje~ts uls~ involve uncertainty. All aspects of a project ore linhle to change. 
A project will end safely und succes11r111ty by planning ahead, by anticipating 
problemll and opporhmitie11 and by idnacturing fitture work into discrete 
pieces with clear and menimrable objectives, people and orgunisulions. 

l'rojeclll ore usnatly consii.lcretl to be o colluhorntive effort. Even on a lllltDll 
projec~ Uicrc is a need to blend complementary and oflen contrasting ski1111. 
ll1cre 1s. tremendous nworenc.'l.'I of the value of teamwork inside the procC.'lll of 
ony project. Trunsporency and openness nttrture trust, which i11 a preret11tisite 
of good teamwork ond of a good unden;tanding with the client. 

Pr~jccls also invol~e inv~lltmenl!I in which people ond organisotionic 
(cltcnt/:itnkeholdcr) mvest tune und money. All resources on a project ore in 
competition with alternative uses for those rcsottrcc.'I. Tliereforc the 
inve!lltn~nt must be continuously 11!>-sc.'llled against other prioritie.'I not j;ist ut 
~ .bcgmn!ng and 11~ ~nd of lhe project. F..ach project 1nuy represenl o 
significant investment m tune und energy for the projecl'll sponsors or clients. 
ll1crcfore, there is o continuouii need to nllsell:i the return on Ute invelltmenl. 
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This translates into a need lo measure the efficiency of each project's use of 
resources during its life cycle so that good inve!llment dcci!liom1 can be mnde. 

Projects involve 1111lisfying the need to introduce something new which the 
world or tJie client wants. Whatever their needs, they have lo be accomplished 
by the project to meet the expectoliom1 of the client. 

Finnlly, projects require focus oml commitment. Projects concentrate means 
and energy in tightly focrnied, intem;e and deliberate elTort. They ore not about 
diffuse and mndom evohttion. People orc often prepared lo commit huge 
amounts of time and energy to reach a certain target. Project methodologies 
strClls the import.once of assigning clear responsibility to tusks so that 
pcrfonnance can be assessed and rewarded. 

It is obviomily desirable lo bring nil projects to a successful conclusion where 
both tJ1e client and the project leom ore satisfied with the outcome. Project 
Ma11ugenret1/ is n tool that offers a wuy forward lo improve outcomes and 
achieve succellsful conclu!liom1. It ill a wuy of slnicturing and orgnnising 
change within projects that arc, by their nnture, all unil1ue. 

Project Management is: 

... lhc ma1111geri1d ta11k or accnmrlM1ing a rrojcct on lime, within budget and to 
ngrced tcchnic11I 11nd 1111ulity 11t1111tfard.~ in order lo mecl or exceed 11takcholdcr 
needH and exrccl11tiun11. z 

Many definitions ore given to describe the project management process, 
embodying the same general concept A very significant definition is the 
dem:riplion of project mnnogemcnl mi: 

... the ART of pluMing, executing and contmlling a rroject rrum 11tart tu 
comrlction with the 11rrropriu1e 1111alily 11l11nd11rJll, in a given lime, al a given cni1I, 
within 11 i;iven humun und lccbnic11l rc111111rcc,,, 

Geneml monngemcnt tlcfinitions re•111ire amplifying before tliey con be used 
for defining project manngcmcnt, which cnn be said lo be: 

111e rlwllling, COnlml and Cll•nrtlinutinn of a rmjccl fmm COncertiun to CmllrJction 
(including commillllioning) un hcl111ll' uf u client. It i.• concerned wilh the 
idcntilicatiun of the client 'R uhjcctivc:R in lcnnH uf utility, runction, <11111lity, timo and 
co:it, and the Clllahlillbmcnt of rcl11tfon11hir11 hehvccn rc1murccH. The intei;rlllion, 
monitoring wid cuntrul ur lbc cuntrihutonc tu the prujcct and their outrut, and the 
evaluation and Kelcction or ullcrnaliVeK in puncuit of the clienl'K 1ulliKf11ctiun With 
the pntiect oulcnme arc li111J11mcnl11l a,rectH of con.•lmclion rroject mnn11gemc11t.4 

Another definition of project 111111U1gement ill provided hy: A Guicle To Tiie 
Projl!ct MtmC1gen11ml Botly Of Knowfl!tlge which defines it ns: 
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The arrlication of knuwfedi;e, HkillN and lcc!u1iqucK to prujcct aclivilieK in order to 
meet u~ exceed lltaakeholdcr nccdii and expectntiun' from 11 prujcct. Meeting ur 
excccd1.ng Rtakcholder ncedK w1d cxrcctuliunK invuriahly involvcR huluncing 
compclmg dcm11ndit among: 

• Scope, time, coHt and quulity. 
• Shtk~~ldcr wi!h dincring nccdH and exrcct11tionM. 
• ldenbhcd requ1rcment11 (need•) unJ unidentified rcquircmenlB (expcctalionR). 

TI1e term project nru11ugenrct1I is m>melimes used to describe on organisational 
approach lo the man_a~~ment ?f o.ngoing opcrolions. Generally, ii involves 11 
whole proc~i1s ?f ac1tv1t1c~ momlamcd to hring the project to its end point to 
meet the client ii expccl11hon:1 on all levels. 
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The Project Man1gement Process 

P[!ll'd Jntrcryllon 
M1n1crmrnl 
l'rojecl plan 
development 
Project plan execution 
Overall ch11nge 
cnntrnl 

PtCllrrt Sf1111! 
M11n11crmt'nl 
lnitii1lion 
Scope planning 
Sctipc dclinition 
Scope vcrificuliun 
Score ch1nge control 

~ 

I 

P[!•ll'ff Tlnie 
Men•1rmr1!! 
Activity delinitiun 
Activity Kc1111encing 
Activity duratiu 1: 
eKtimating 
Schedule development 
Schedule control 

-

Prnl•rt C:11.t 
M•nacr111rnt 
Rc1m11rce Plannini: 
Cmt E.'llimllling 
Cullt Budgeting 
CuKtContml 

fJ:!!.1W 
Communlr11llnnR 
M1nMCrn1rnt 
Comm11nic11tinnK 
plunning 

lnfnm111tion di~trilmtion 

Pcrfunmincc rc1>of1in1? 

Pru!rd Qu111Hy 
M•n11c•mrnt 
Quality rlaning 
(}ulllity 11.~!ltlfllllCe 
Q1111lily control 

Prol«t Rf~i( 
Monaajcnjent 

Risk idcntiticatlon 
R~k e11ti1natioi\ 
Risk cval11Dtion 
Ri"k ricron"• -
Risk monitoring 

Figure 1: An OVeivlew or the Areas of the Project 

P[!•ltrt ll•m•n 
Rnnuttn 
M!D!ll'IBS:Dl 
Orpniicntinnal phu111ill@ 
St11ff act111iKiti11n 
Team Jcvek•(HllClll 

I 

It 

l!I!!1W 
PrufU[!:D!l'nt 
M•n.crn1rnt 
Procurement planning 
Solicil11li11n planning 
S111icil11ti11n 
S111m:c Kelcctiun 
Contract ndmini,lrulion. 

Managemeit 

I 
111111 g Tiic above mentioned knowledge 11rcas constihtle the proJCCI m 

process. Fitture I represents the elemenl~ of ~h knowledge urco. 
description of Project Risk Mnnngcment will be given luter. 

ement ' 
A i;hort 

Tiic reuson why project munngemenl is gaining suct.1 importnn~e in tl!e 
constmction industry, one of the lnrge.-it in tlte wor~d, as 1110.t l!te m.dustry s 
pcrfonnnnce docs not reflect the nmonnt of money invested m 11. Chenli; are 
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invC!lling o lot of money ond U1ey expect to get volttc for lhut investment. 
niere is a direct relutionship between vohae ond money ond value for money. 
nms, Vt1l111! Ma11ageme11t is un eJ1senliol tool for delivering successful 
projccls. 

Value Man1gemcnt (VM) 

TI1e use of Vul11e Mu11t1g1m1em1 (VM) is increosing as clients seek belier 
outcomes from their inve.'llmenl in buildings and structureic. In llOme coses the 
project is on outcome of strategic value mnnugemenl processes used in client 
organisations. By bringing togelher U1e widest possible rnnge of project 
stakeholders in VM worbhops, where different views and perspectives can he 
openly debated, mony of !be problems Umt typicnlly arise in building projecls 
con he avoided. 

Titcrc ore two porticulor ndvonluges of VM lltc firnt is the co-operulive and 
inclusive nature of the workshops. They g<-'1 people tulking lo ench other ond 
moving in the some direction. Titc S<.-cond is the establishment of u fonnul 
proce.o;s for considering ond weighing the options ovoilahle lo a client for u 
building project. 

AIU10ugh the origins of VM lie in tlte manufocturing industry of tlte 1950s it 
is widely applied, in various funns, within most industries these doys. For the 
building industry VM offers o tcchnil111e to counter the perception of the 
industry us being eiiscnliolly unconcerned about the client's business 
rcqnircmenls or gouls bccuui;c it ill e11sentiully nbout clarifying whnt these 
goals ore uml how they c11n he met. 

1l1e cnnccpt uf Vnluc M1111ugcmenl (VM) und ilM 11rplicution ucmMK all Ml11gcM of 
the projecl life cycle rclicK on 11 chu11cngc. A challenge to delcm1inc hnw the 
client can 1chicvc hcKI vah~ trom un invcKlmcnt in 11 huilJing and how hcllcr 
huilJinp c•n rt:KUll li'om 11 rrnce11.~ lhal i.~ hwccd on good Jcci11i11n-1m1king 
pruceJure11 heing put in place hcforc the dc!lign work 11ctu11lly commences.' 

A working definition of VM from the Australian und New Zenlnnd Stnndords: 

Value Ma111,cinent iK a MlruclurcJ, KYKtematic anJ analytical rruceH•, which 11eckK 
tu achieve vuluc for money hy l"''viding 1111 the ncc1:11!llll'y funcli111111 Ill the luwCMI 
lutal CllMt Clll1llilllcnt with lbc fCllllircJ ]cvclll of ljlllllity 1111d rcrfunnunce. 

(AS/NZS 41113, 1994) 

Tite lltntclure is provided by the methodology, which comprises u five-11luge 
creative problem-llolving procesii known us the 'Job Pinn'. 111e awrouch is 
~ystemotic in that nil five slllges or the jub pion ore addressed in sequence. TI1e 
procc11s involves Ute idcnlilicnlion und the analysis of function which mnkes 
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f l · · "t This clear the objective or purpose, os well as the means o nc .nev~g fil • f . 
analysis leads to th~ generation of creative idens about echievml ~l ie ~!le ~on 
or P'~rj,ose by alternative means at n. lowest total cost w u st ac ievmg 
specified levels of perfonnnnce and quality. 

The Value Management Study (VMS) 

A Vul11e Mu11ageme111 St111/y is part of t~1e proc!1remen~ process tl~~t nco~~~~:~:i~ 
with the decision to build and ends JUSI pnor to ie preparah IO 'U .t· own 
d . A VMS 1' s comprised of three separate singes enc WI ' I s rawmgs. · 
purpose and objectives. 

Tile stages are: 

1. Tiie Pre-work.'f11op ·''"J:e: 
Involving the facilitator nnd the i.'Jl<lnsor of the study to: 
• E!t1ablish a VM timetable. 
• Detcnnine study objectives. 
• Select i;tudy focilitnlion tcnm. 
• Goin slnkeholder commitment. 
• Select pnrtic ipnnts. 

• 
• 
• 
• 

Arrange venue . 
Drief participants . 
Brief prcsenterii. 
Circulate infonnntion. 

1. 111e work.d1op .ttagti: 
Involving a facilitated workshop comprising key stakch~lders, .in which the 
facilitator leads the group through the live phm1cs of the JOb pion. 

• Infonnation phase. 
• Analysis phuse. 
• Creativity phase. 
• Judgement phase. 
• Development phase. 

nic outcome of the lost of these phase:; • the development pha:ic • may 
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tnke several fonns and he expressed ns follows: . 
tl Ii d. nd rov1de n timeline •Action Plan: this would identify 1c m mgs. ~ P . F tl 

for ongoing development, evaluation ~ ~cc1s10.n-mokmg: o ow-up 
mei:tingii for those involved in actioning item!! m the action .P~an arc 
reconunended to ensure that all value imtlfovement opportumhes arc 
fully developed. 
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• Work.fliop Fi"'li11g.f u11cl Recomn11mtlalio11.f: witl1 longer idudie11, where 
time is available to evallwte oplions more lhoroughly, firm 
recommendations may be developed. 111"-"Y may ollio he delivered as a 
fonnal presentation. 

• Fon11al Prese11/utio11: where possible, the recommendation.'! should he 
formally pre:ientcd to mnnngcmcnt and other stakeholders !IO that 
is.'IUCS can be resolved before a final report is prepared. The proce8.~ of 
preparing a fonnal prcsenlution assist.'! in clarifying issues nnd 
consolidates the commihncnl!I to, and ownership of, the 
recommendations. 

J. Tile po.fl-worksliop .vtage. /11c/11tli11g: 

• lmplcmentotion of action pion. 
• De-briefing stnkeholdcrn. 
• Distributing study report. 
• Evaluating .'!Indy pcrfonnonce. 

The Bcncnts or V1duc Manugcmcnt 

Value Management ussisls in identifyinl.! and meeting the needs and interests 
of oil the l.!roups involved. 111c client i.'I l.!Cnerully most concerned with 
achieving value for money from their inve.'ltment, users are mosl concerned 
that Uae project meets their need.'I as closely and effectively 11.'I JlO.'l.'lible, 
dcsigncrll ore keen lo meet the expectations of both client and \l.'lCr.I and lo 
comply with relevant idnndurds and perfonnancc criteria, project managers arc 
keen to ensure thnt the project is managed witbin the constraint.'! of time, 
q1wlily nnd hmlgcl und contractors ore keen to provide services et an adequate 
profit. 

Volue management enhances both on understanding of U1e project and the 
communication proc"-'llllCll. Other hcneficiul outcomes from a VMS ohm 
include: 

• Clnrificolion of i.1nkcholdcn1 needs, the m:pomtion of nced.'I from wants, n 
refined definition of user rct1uiremcnt11, functionnl clnrificnlion, 
definition of the project objectives and improved client brief. 

• Ralionalisution of outcomes. 
• Identificulion of alternative designs, alternative solution!! and alternative 

locationii. 
• l<lcntificntion of ultemutive constmction method:i or modificationii to 

constmction time-lines. 
• Enhanced client involvement witl1 project devclop1ncnl. 
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· ed communicotion between 
• Team buildin8 - lending to improv 

stakeholders. d conunitment to 
• Wider ownership of project outcomes on 

implementotion. 
• Identification of risk. 

The potential ri!1ks asi;ocinted with the .value s_nonugcmenl process ore minimol 
ond con be effectively monoged. TI1ey mclude. 

l. t' n of the methodology by on unskilled focilitotor or 
• Improper opp ICB 10 r ns 

. dequnte information leading to incorrect ossump 10 . . 
• ;::dequote representation of stokebolders in the work~hap group. 
• Inadcqnote allocation of time, lending to less ll1Dn opt~m.o! o.\ltcomes. 
• Inndc uotc support by senior monngement und lot~ 1~1hnhon of study' 

wiU1~ the project life cycle, which limits tbe potentml unpnct. 

A VMS moy be initintcd by: 

• 
• 
• 
• 

The client. 
TI1e project monogcr. 
The dc.11ign commltnnt. 
Tbe project sponsor . 

• The a!l.'ICt mmuigcr. 
·n t k . t occount· the perceived potential 

I~~e0d::~:~~~!n:~t~t~c:!~ ;.~ sl:g:::: ~1~ project developmc~~la~~e ~io~le~ 

=~e;=~~i~~:z-r:~r~:.ED~:~:~:E=~f.;,~~l~'.:;~ 
in commltotion with monn~em~nt. ec:'i~n~iute~ on projects where it is 
through value management studies ·~Y TI y ,·nclude option!! for 

d t1 tl uld be snvmgs. tcsc mo . . 
~~:~~cing 0~~~ma~fv~. ~:ore coi1t ~IT~ctivc woys of achieving fnnctionii lakmg 
into account the totol life-cycle costmg. 

· ·r t d fo the purpoiic of 
A Value Mnnugement study muy ol'IO be m1 ID e r . o. ~t life 
developin" the project brief. When cond1tcled ot on eor~y stage ut al prA~n added 

~. · " ·1 hie for volue unprovemen . 
cycle, mox~m1un oppor!umty Ids o~DI ~1-.-"ner and ot11er key stakeholders ure 
dv ntune 1s thnl the chent, en user, uc.'lleo . · l · , o o eo . . . . . li ·Ttuted problem-solving exercise ii 1onng 

present and pnrt1c1pntmg m 0 oci 1 
• • • 'dens or new wayii 

their knowledge ond 11ndcrslunding. Pro1cctl:; mvolvmg ne~ lst11tly in order to 
of doing thingii muy be ~ubjectcd lo o vu uc munogeme . 
develop ond compure ophons. 
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Tiie complexity of a project increoSCN with the munber of disciplines involved 
in the design, with the number of !llukcholdcrs, with competing intere.'ltii ond if 
priorities amongi.1 a number of contentious itcmii ore not emahliiihed. Value 
Management provideii o methodology for addrelr.fing such complexities and 
for providing o range of potential solutions. 

Such studies can be used to accelerate projects and also to audit copilot work11 
procurement programmes which con be utiliiied lo achieve continuomc 
improvement of standard produclll and used to check a project rigorouiily. 
Thm1, Value Management is used ta ensure that value for money iii being 
achieved throughout the client'ii copitol works programme. 

Whal sets Volue Management apart from other problem solving melhodologieii 
is that it is both informational (it syiitemuticolly dcalii with oil thot i!I known 
about the project including underlying oiismnption.'I, givenii, perceptionii, etc.) 
and it is troni1fonnotional (individual paradigms moy be shined and creativity 
muy lend to radicully different solutions). 

111is occnrii becnu.'IC the worbhop environment involve.'! :;tokeholderii in co­
opcrotive problem solving. Enhum:cd communication and networking ore 
direct benefits of the work:;hop proce.'IS and have a significant impact 
throughout the project llie work.shop procciiii forceii infonnntion disclosure 
and explunutions thut might not otherwise emerge, thuii, oiiiiisting the deiiigu 
team to prodnce o more opptopriate !lolution . 

For Vulue Mnnogement to be succe!l."fnl explicit executive iiupporl, the 
attitudes of porticipnnlll, the methodology and workNbop fncilitnlion, und 
general munugement of the process ore nil extremely important. 

Performance Measures 

111e two key ospcct!I of o study thut J"C(jUire uttention in any fonn of 
perfonnunce assessment ore process and outcomes. An osseiisment of the value 
management proce.'lll iii mode on the basiii of how effectively U1e focilitolor 
managed Ute proce:;:; as specified in Ute 'job pion', focilituted the group und 
linscd with the client throughout the entire volne monugement !ltndy. 

An ollSCS.'llnent of the benefit to the workshop pnrticipanlii is ottoinnhle hy 
en...uring U1nl the lltudy objectives were met und t11ut Utcrc woii nn cnlumccd 
umlcrstunding of the project. For Ute client there NIK>uld be on improvement in 
volue ond snvingii in coiit where oppropriote. Other udvuntogc.'I moy include nn 
improved client briel: reduced project development time-line ond reduced 
project comctmclion time. 

Volue Monogement is o tool thnt hmc advuntoges ut oil stngell of t11e oi1set 
munngement life cycle - from the identification of service rcquiremcntll to the 
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implcmentotion of the rc.wun:e oml os.'let pion.'!. It hos odvontoge.'! ot oil st11ge11 
in a project life cyc)e - from !llrotcgy planning, concept development, de11ign 
review to implementation and operation. 

Value Management provide.'! the munger with a tool thot con: 

• Emmre a project is cost effective. 
• Resolve a complex problem. 
• Identify o number of option!! und select a preferred one. 
• hlentify the meomc by which o NCrvice m11ybc provided. 

• Review o brief. 
• Identify the means by which o project may he delivered. 
• Identify woyll of providing function!! ot a tower total cost (life cycle co!lt). 
• Identify additional functions that improve the outcome of the project. 
• Separate needs from wants and establish prioritiei1. 
• Improve the standard of performance or quality of Ute project outcomes. 
• Generate commitment to outcomes through stmctured participation of 

i1takeho lden1. 

TIIC rclntionship between Vulue Management and Project Management is 
directly oriented townrd!I Ute henclil to the client and U1e gem:rol outcome of 
the dcllignnted project. Project mnnugcmcnt cun he included in Ute procesll of 
the Volue Monugement as 11n importnnt ond vital clement U1ot ensures the 
expcclancie!I of the client ore 11chicved. 

Different orem1 of knowledge hove been identilied within the project 
management process (Figure l ). Looking briefly into thellc urcllll of knowledge 
each element identifies itself us u contributing clement to the outcome of the 
whole project. Among these elements Ri.fk Mmwg1m11mt hm1 Ute mollt direct 
impoct upon u project und ill the major influence on whether or not it gel!! the 

go oheod. 

Rl1k Mian1gcmcnt: 

Ri"k i" 11hi11uit111" 11nd no hmnllll lid ivity can he cnru1idercd rU.k free. 
6 

'Rillks' depend on the unccrtuintics of the future ond tlteir potential 
consec1uencell. We routinely accept 'risks' ond take meosurell to minimi:1e them 
in our doily octiviliell. We cun define thill Oll o Mimple fonn of Ri.,k 
Mmwgcn11ml. 
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Jn the comllntction imlustry wheUtcr on i.mdl scot . . 
Mmwgeme11t hos different dlmension.'I and .. ~lt e. 

0

1r !1'°J
0
r pn>Jecls, Ri.,k 

nnd organised step.'1. · Is wit 1 m couhomi, llludicd 

Ri~k i• not nece1U1arily a had II • . · Ii . k . . compctilivc economy. ung, 111 llcl n• -takmg 111 an e11•enti1l compunent ur 11 

Anthony C11rcy 

Tiic importance of Risk Monogemenl · 11 • • 
growing und showing dromolic incrcose1ln ~rr::i:tn~ch~~ mdu11? 1~011 been 
:;cole und major projeclll. The following rco g b belc1111~n .ma l~g m smull 
interest: 110ns pro 11 Y JUshfy Uus growing 

• Incrcasei1 in technology. 
• Tighter Finonciol conslruints. 
• Larger and more complex projects. 
• P~1hlic demand:; lo dccreusc ri.'lk ond improve llDfcty. 
• Tune ond cost:; overrun.'!. 

Tims, highlighting the importon. f R'iik 

U
the ~roject mnnogcment proces:1 c~ri n~k~ ~:f:;n,~n~d:~w;.Yn UU1e co~text ol f 

1ot tl represents. te moJor ro e 

Figure 2 ~eli~es Ri:ik Mnnogement ond its' different :ilc s o ·' . . 
construction industry ill currcnlly de1111·ng w'll II . . p. nu identify tl1e wny 1 t us procells. 

Risk Munagcment 

,-~--------~-----------
Rb k Ancnmenl ' ,. _ Risk Control 

RI k 

. "' r-' ________ ,,,,,._..., __ _ 

s An.lysh1 J R k E I · ' ,---------':1 __ ·_vo_110 .... hon 4-Risk Rc.'lponse S-Risk Moniloring 

I-Risk 11k'tltificotion 2-Risk Eslimntion 

Figure 2. The Risk Management Framework 1 

TI.1c oulcomc of the live steps identified in fi • 2 . , 
Ruk E!1viro11mc11t in which U1o~e llteps should ture k~hou~d ~ u ~011tmlfo1/ 
lo relnm 11 sustoinohlc t1yslem. e wor mg an a contmuos loop 
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Three basic elements should opply to this system Ill! with ony other control 

system: 
• Goal setting (wltclher explicit or implicit). 
• Infonnation gathering and interpretation. . . 
• Actions to innuence humon hehoviour or modsfy phyincol iitrnch1rei1 

or both 11 h h · an ~in II will continue tu inlcracl, make choice11 and rc11~n~ to t ~H. c o1cc11 
~u:prcdict!htc wayM lhat arc ~be ~iltimute 11uurcu of uncert111nhe11. Th1M 1~ where 
the heart of riMk management hc11. 

• . th t eu le do hall Rome degree of ri11k 111t11ched, whether it ill 
V~::~~~~ anc.l~~nh=rc~tl: Jlll'lgcroll~ in 11 phy11ie11l llCnMe ~r 11omcth~n~ that ~arri.CR 
:. riMk n~ ~n:'ci·~i~o"\~::r'::·~ ~~:i~:'!:~c~0:'~i!, ";.~~n~!~~;~11~ ~e~~t~:.::~ 
bveii w en cc1 g. id fly the co!<IR 11nd hcncti111 w111oci11tcd with altcm11hvc 
ri::e:n::~~:~i:: ~:cli~:~ ufthoMe.colllll ~ hcnelit11 hcing rc111i11eJ, and mako 
c ' ·•- · · the b11.~i11 of 1111r 1111alyMlll. • • 
11 halanccd .,...cl!llOO ·~- 1 1• . 1 r'-·t. '""' ii' Joe• offer JecU1111n·nu1kc111 a 
Rii;k M gcmcnt ......,. no c 1mm11 e ""'• " be 11fnaool Ii · JcntTyU... and ll!llCCll~ing riMk. Clicnt11 citn MClcct dtt111c tuo • 
fllllGC o I 11 ur 1 1 --.. • • • ·eh -et to uthcr factur11 
\\lhich arc ml>llt arrrurriatc to 1hc1r p11rt1cul11r project, w1 .r-...-- . . 10 
Much Ill their general attitude to riMk and prevailing cconnnuc cond1tmn.~. 

By it!! very nature the. const~1ction !n~ustry ·~ct~~~~~~d i~fti~ i~~~:~c~~ 
more risk!! thon oU1cr andmdne!I. Gell!ng n proJ. l . 1 nd time· 

. l ·tn to completion ond mto \L'ie mvo ves a comp ex a . 
appro1~ !I ge,. . A variety of unexpected events moy occur dunng the 
consmnmg proce.'lii. . l . to the client or 

. f b ·1ding procurement und mony con cause ossc.11 . . 
~~~;~~t~rcs:~~ purtic!I • these event!! ore common)~ col~ed nsks. i:;e pnt~pl~ 
of risk management is widely used in the conslmctmn mdustry an upp I a 
variou!I stoge!I during the procurement proccsii. 

p r o licotion of risk monogcment tcchniqll~!I can Kignificontly impr?v.c 

lro~ ptp t nerfonnnncc of constniction projeCtll. nie pho~!I of a project 
t ie mvCll men ..-· 1. .• l be · ·'ents·lied as followir during which risk manogcment con be opp icu iove en lu . . . 

• Initiul npprai!IDI. 
• Outline or sketch design. 
• Detailed design. 

• 
• 

SD 

Contract 11trotegy. 
Conictruction.11 

In particulur, it is widely occepled Uiut risk ·~onugcmcnt is mo!lt 
vohwblc during the initiul appraisal phosc.u!I, al tlu~ stoge, olgrcotll~':! 
or flexibility in both design and plunnmg remotn!I and t 1ot 11 • 
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consideration of ways in which various risks might he avoided or 
controlled. 

P. ThOtnJlllon and J. Pcrry13 

It ill at this !!loge, however, that there is the greute!ll degree of uncertainty about 
the future yet the client must make decisions nhout such fundomentol concemii 
o!I the investment budget, Che size and quality of the project, financing 
strategics and so forth. II hos hecn dcmonstrolcd by GCIS U1ot risk 
management technique!! can he an effective tool that clients con use to ossi!lt 
them in making allowoncc for future uncerlointies.'3 Consequently, tl1e clienlii 
con he more confident in their decision·moking as U1ey have infonnolion 
which identifies po!!sible uncertointieii and their likely impact on 11 potentiol 
project. 

1l1e proper application of risk management methods con also improve the 
cffectivcnes!I of other project mnnogemenl technique.'!. Rii1k onoly!!i!I con 
improve tbe accuracy of the project'!! cosh flow analysis by ll!ISC!l!ling properly 
ond i.-ystcmoticolly the future unccrtninlics and risk!!. 

11u: client!! con mokc their decision lo invci.1 in a proj<.'Ct nn the bn11iii of 
achieving the grcatei1t value for money. II is during the initiol project apprai:111l 
i.1oge that the client will try to cstnhlish project porwnetcr!I that will cni111rc 
tlwt be or she rcaliliell U1ii1 boliic oim. Al tl1e very least they wonl to he certoin 
thot the potential return!! from the project will bulunce the ri11k!!. If a project 
propo11ol include!! a rillk profile for vuriou11 investment optioni1 tl1ii1 will he of 
great hcnefil lo U1c clients in appruii;ing the proposal, giving infonnation such 
o!I the likely outcomes of all po!!!!ihle ri11k should U1cy occur. 

1l1c analyllis of risks during lhc initial project opprui!!Dl i1toge cnuhles the 
client to moke two imporlunl decisions: 

• WheU1er to invest in u project, or rcjccl ii. TI1h1 i11 clcorly U1e mosl 
important decision 1111 it dch:nuincs whether U1e project proceed!! ot 1111. 
TI1is decision will be hascd on the con:itructive onnlysi!I nnd cvahmlion of 
potcnliol ri!!kll such Dll teclmicnl, economic, fmonciol, polilicol and leg111. 

• What Ilic project ohjcctivcs will he. 1l1e client11 mus! decide their 
objective!! in tcnns of budge!, lime sculc, flmction, return on inve!ltmcnl, 
quality slnndord, etc. 111csc will he bn.'!Cd on the client'!! inve!ltmcnt 
expectations ond their evaluation of various ollemotivc inveslmcnt 
oplionii where such cvohiution depends on projection!! of pcrfonnance, 
cost and schedule wiU1 in·dcplh risk an11lysi11 conied out on those 
projection!!. 

1l1e concept of risk is rclutcd to U1e 11ctivilies U1ut flow from decisiom1 mode by 
the clients wh<.'l'C the 011tcomc11 of those nctivitie11 may differ from 
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expectations. These differ_encc.'I ore .the re.'ltdt o~ uncertointie;i. that ~· inhere~t 
in the infonnotion on winch the client ho!IC!I lull or her dcc1111on-moktng .. ~ull 
infonnotion includcll hi!lloricol doln, predictions of the future and the decunon 
maker's subjective judgement ond, therefore, by its nature dillploys degrees of 
uncertainly. 

Broadly, risk, as ii opplie11 lo building, cwt he deline~ os lhe poMsihle 
occurrence of on uncertain event or outcome which, !!hould it occur, will comic 
significant vorinlion or con11equence.'I such os extra co11t or deluyeil 
completion. 

Thu11, the typical ri11k11 in a com1ln1ction project include: 

• Cost ovcmmM. 
• Time overnms. 
• Poor quality. 

TtlC!IC typical ri!lk11 inilicntc the con!let1uencC11 commonly ~ferred to nM ,.~_,k 
effect.v, which are the result of pos11ihle occurrence!! cotted n.,k. cu11.te.f or ruk 
fucton. Flanagan and Nonnnn iilentify the ri.vk fuctor.v which may affect 
construction project!! as including: 

• 
• 
• 
• 
• 
• 
• 

• 

Failure to obtain npprovul11 from relevant 1111tboritie11 within the time 
nllowed in tlte projL-«:t program. 
Unforeseen odveriic ground conditions . 
Inclement weather resulting in ilelnyll . 
I nilu11triol action . 
Unexpected price rises. 
Failure to let. 
Accidents on 11ite resulting in injury or tlcaU1, co1111ing tlelay!I nndlor 
extra costs. 
Latent defects tlue to poor workmnm1hip or inudeqmste supervii;ion . 

• F ol'r:e nruje1m1. 
• Late production of dcllign infonnution lending to claims hy the 

contractor for los.'I or expense. 
• Labour, material ond/or et1uipment i;hortoges. 
• Dispule11 between project partiCll cou.11ing extra cost and/or praject 

dcloyM. 

Generally, these ri11kll, if they eventuule, ~ill !e11ull_ in linnnci~I . l?Mll to .the 
client ond ofien to other tenm memher:i. Chenli> odv111ers ot the mthol project 
npprni!IDI stage arc expected lo be able to identify nit po11sihle ri.tk cmue.v, to 
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analyse their implications for the project ond to develop o ri.'lk: mnnngement 
~1ralegy to ossist I.heir clienls in their evaluation of project propolillls. 

nie nature anti idenlilicalion of ri11k disployii three allributCll: 

• A range of po:isihle outcomes. TllJ'CC outcomes ore coniiitlcrcd; the 
optimistic outcome, Ute peiisimii;tic outcome ond the most likely 
outcome. All the polisible outcomes may he in diliCrele or continuos 
di:dribution, however, only one possible outcome in Ute range will 
octunlly happen. 

• Individual consequences. Tlte com1eq11ences of euch possible outcome 
con he a:isesscd. 

• Prohobilily. Tlte probability of the occurrence of eoch outcome con be 
01111ei;sed ond ollocnted. 1 ~ 

Ohvioui;Jy the decision milker's subjective judgement will hove a i;ignificonl 
effect on the assessment of the nature of risks. In general, those risk!! with 
lower probability of occurrence will have greater impoct on a project while 
U1osc with higher prohnhilily of occurrence will hnvc smaller impoct. 

Tiic earlier lhat Uic clic.'llt recognises the nature of the ri:ikll involved wiU1 o 
project Uic more conliilcnt he or she will he nhout hill or her chosen investment 
oplion. 

Risk 11mdysis nol only asi;isls clicnl:i in decii;ion-moking hut also provitles 
0U1er parties involved in the project, such 011 llte conlmclor, wilh on 
oppropriote framework for mnnoging und responding lo rii1k. II ullowii 
t:onslruction managers lo identify nol only Ute risk allocated to him or her in 
Ute conlroct hut also those ri11ks inherent in lhe nnlnre of the con11lruction 
work. A better under11tnnding of Ute forward risk Mituation con im1m1ve 
dcci:iion-mnking for ull project porticip11nl:1 . 

Risk idcnlilication i:i u diognoslic procci;i; in which nil the potential rii>k!I tl1Ut 
t:ould oITect o conslruclion project arc iilcntilicd ontl investigated, thu11, 
ennhling the client to untler.ilunil the potcntiul ti.vk .vo11rce.t ot nn curly 111ilge in 
Otc project. 

Risk con he broodly grouped into the following colegories: 

• Bui>ine.1111 risk: indiculc:i lhe probuhitity thnt llte expected level of 
inVClilmcnt return will not he ucltieved. 

• Pure ri11k: (11t11tic risk. non-market ri:ik or unsylltemotic risk) ill rclatcd 
to phy11icul ond teclmicul cau:ie11. Sub.sctJuent loi>i>e!I occur ol rundmn 
and ore beyond the control of the decision-maker. 

SJ 
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• Speculative risk: (dynamic ri.'1k, market risk or systemotic riiik} 
involves Ute possibility of either goin or. lo.'i.'I 11hould nn uncertoin 
event occur. Titese ri11ks can cause vorintions in project development 
cost, operuting co11t or the value of built property, 1111111, changing the 
rate of investment return. 

• Finonciol ri11ks: relates to the Joss of financial cnpitnl nnd increom: 
whenever the amount of debt or reloted chorge11 incrcnse.14 

From a management viewpoint risks nre sometime11 clossiftcd 11!1 co'1trolle1ble1 
nnd 1mco11tro//uhle ri:iks. 

Co11tro/luble ri.fks arc those risks that n deci:iion·mnkcr accepts vohmtnrily 
and where the ri:ik outcome is, ot leust in port, within his or her direct control. 

U11co,,1rol/uble ri.fk.f ore those riid:s thut the dccision-moker connot influence. 
Titey mmolly emruulle from the extemnl enviromnent: Ute political, social or 
economic ~'flltcres. However, the decision-maker con take precautionury 
memmre.'I if he or Nhe identifie.'I the riiik properly. 

A number of techniques hove been developed for risk idcntilication. l11c mo11t 
common method involves compiling o li:d of riskll for a particular project 
based on records of post projects (historicnl dnto}. Other common methods for 
ri:ik identificotion include broiustorming, tree diogrnms ond influence 
diagrums. 

Risk onnlysis i:i used to evuluute risk quantitulively nod to ascertuin the 
importance of each risk hosed on Wl 011se.11sment of the probability und 
po:isible conse1111encei1 of its occurrence. It ossc11se11 both the effects of 
individual risk:i ond the combined consc1111ences of oil the rb'ks on Ute project 
objectives. 1ltc major purpose of risk analysis is to pruvidc o project t'i.tk 
profile thnt the client con use to look 11hc11d ut 110ssible events ond nsscs11 the 
probohility of Utem occurring. 

l11ere is o need to hnve n mcmmre of risk lhnl incorporates tlte nature of risk. A 
risk probability diNlribution is o simple such memmre Utat averageii nil risk 
outcomes. l11e value of the :itundurd deviation of !lltch n distribution hos ffi.-en 
.'mggesled me o more effective riiik menimrc os it de.'icrihcs t11e dispersion .in _oil 
pmisible outcomc11 oround the expected value. A small standard devtnhon 
indicates a small variation between all pos.'lihlc outcomes and gmphicnlty iii 
indicated by a tighter probability distribution. A higher risk is indicated by a 
widening sprcnd of the probnhility distribution which give!! a lnrger iitondurd 
deviation. 
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Having described the diO:crent aspects of risk management wiUtin llte project 
mnnag~ent pmce.~. ~t~k management itself iii typically de(med 811 0 
sequential iiystem con.'i1shng of: risk identification, risk analysis and risk 
response. 

llie mo1!1 c~tnrnon actions in risk management include avoiding risks 
trnnsfemng nsks lo other purticii and minimising the effects of tho...e retained 
should they occur. 

During Ute ~rly stages of projt.'Cl l!•c ~lient moy take preventative action lo 
rcdt~~· a~o1~ or tnm.'lfc;r rt.'lb" ReJ'711ng n propo!llll is on ohviott.'I woy of 
ovo1dmg nsk, however, if the chent washes lo proceed with a project then ri:ikll 
shoul<I be reduced wherever pos.-iihle. · · 

Different people ha~e d!ffercnl per_ceptions of Ute value of oltemotive risk 
opt~on.<1 ~. t!tese d11Tc~mg perceptions ore related to the ri.fk ullitt1tle of the 
vonous ~ndtv1dual~. D!ffcrent people's Ri.tk ullit1ula con he classified into 
Utrec mnm categones: rt.'ik·lnkerii, risk-aver...e and risk neutrnl. 

111e h~nc~t of managing ris~s during the initial project npproisul is to increase 
the cltent s. c~nfidence, lo increase Ute possihilily of 11ucces.'I for Uic project 
and I~ ma~1m1se Ute vuluc for money from investmenl.'i. llte imporlllnce of 
npplymg nst.: 1~~oge.ment l':chnit111es during initial project apprni!IDI is that 
Utey .allow flex1h1.hty m con111derotion. of ult~motive11 in design ond planning 
wlulst the l?reotcst dcgri:c of unccrlamty exists. Although ri8k munogement 
d?~ ~t rcm~~e the . nsks .o~tnched .to c~nstrnction project.'! it provides 
oss1slance _lo chents m dL-c1s1on-mukmg m an opproprinte framework ro 
undcr.'itundmg und rL'llponding to risks. r 

Sustainable Dcvclo1•mcnt: 

Sus.tuinohle development embraces tl1e three brood themes of envimnmenlul 
soc.ml ond econom.ic accountnhility oflcn known a11 the: 'Triple Bollom Line.: 
1t 1s u~out ensuring n helter <tnnlity of life for everyone, now ond for 
generohons to co.me, through: social progress which recognises Ute needs of 
everyone, the mnmle~nnce of high nod stnble levels of economic growth und 
c1~ployment, prolectmg, nnd if possible enhancing, U1e environment and 
tL~mg Ntlllrol re.'iollrces prudently. 

St~Mlaimahlc: dcvclu111~ienl iNn 'I t1tlllll11nding cnviroiunc:ntal pcrfonn1nce Ill the ctlllt 
ul ~ cump1111y, wlm:h guell 0111 111' h1111incJ111, nor i~ it uulKt1U1ding Jinunciul 
pcrJc1nn~~ce 11t the c1111f 111' advcnce c:ffci:tl' on the local c:nvirumncnt 1t11d 
cm11m~111t1ci1. II duc11 nut dc1111tntl lhc perfccl 11ul11tiun. su~tainahlc: dcvclupmc:nl • 
C:llllcntuall,Y, 11 goal or vi11in11 1hut forward l1H•ki11g urg1111iH11tiu1111 arc workin

111
g 

fow11nl11. 
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llte Ml report link.'I the improvement of U1e com1trnction indm1try lo 
smlloinoble development. 

Sustainahlc con~lruction i~ generally u~cd lo dc"cr!hc lhc a~plicalion of ~Ulllain:;!: 
development to the con~truclion mdu~1ry. The •.ndu.Mtry IK ~cfinc~ 1111 all d 
rroduc;c, develop, plan. dC11ign, huild, alter, ur mam~am 'l~e hu1h environment, on 
includes huilding material~ n11111ufacturcn1 and KUpphcnc. 

Throllgh its octivities, whether the provision of b11ilding~, i~frostntc\11rc 
development or contaminoted lond reclomotion, the com1tmchon mdn.'l'ft 1011 

8 
major role to ploy in the delivery of llttst~inoble .d~velopment. The .cho cn.gc 

for the industry is to ploy on integral port m prov1dmg a ~ttcr quohty of hfc 
through its octivitics wbilst minimising impocl on Ute cnvarorunent ond local 
communities. 

The comitntction ind11stry is centml to the procc.'lll of crcoting o llllllluinobl.e 
environment und to economic und social devetormenl os o whole. TI1ercforc, tl 
should: 

• Use energy more efficiently. 
• Minimise minerol extroction. 
• Protect the countryside. 
• Regenerote housing, rurticulnrly in order to revitalise town centres. 
• Pinn communitic.'I to reduce transport impncls. 
• Provide training Utrough schemes such us 'Wclfnre to Work' und the 'New 

Dent'. 

Rl!tliinkiflg C01utn1ctiofl (llte Egllll Report), o~otl1er very imp~rton~ report 
published by the DETR, discuss the problems fucmg the constmchon mdm1try 
in UK more lhoronghly. 

The Egon Report 

Ri:tliillking Coiutnictioll describes Ute current slutc of Ute construction 
industry in the UK Nimply thus: 

1t 11
1111 

low pruliluhilily and invests loo lilllc in cupit11I, resenrch und Jcvclnpmenl, 

and !ruining... 1 . " 
.•. Too many clicnt11 are di11s11tislicd with it11 ovcral pcrlormuncc 

It then identifiCll five key ,/t'ivl!rs of cbonge which ore nccc.~smy to set the 
ogemln for the construction industry ot lnrge: 
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• Committl!tl Jeucler.vliip. Believing in monogement and being totally 
commilled to driving forword un ogendo for improvement und 
com1mmicoling Ute re<111ired cullurol and operotionol changes lhroughoul 
the whole organilllllion. 

• Focm 011 tlle cu.,tomer. ll1e customer drive:i everything (what does he 
wont exoclly? When doc.~ he wont it? How much is he willing lo pay?). 

• /11/egruletl procl!s,, um/ teum.f. lltc constmction industry is not o scric.'I of 
:icqnentinl and lorgely scporole operutionN. TI1ere should not be u 
fmgmentotion of Ute procc:1s. It needll to deliver value to the customer 
efficiently ond eliminale waste. 

• Q11ulity 1lrive11 uge11Ju. Quality docs not only mcnn zero defecl'I h11t also: 
gelling it righl the fu:>t time, delivering on lime according to budget, 
innovating for the benefit of the client ond minimisinl:l woste in design, 
mnteriols uml constmction. 

• Commitment lo tl1e p1!ople. lltis mcnm~ creating decent site conditions, 
wogcs, o commitment to the hcollh oncl snfoty of Ute work force and u 
conunilment to the training und development of committed, highly 
copoble monogers and supcrvisorll. 

111e report identities the need to improve the constmction indmdry by stnling 
U1e severe problems focing it which include: 
• Low ond unrelioble roles of profitobility. 
• Wenk invcslmcnt in Rescorch und Devclorment (R&D) ond in capitol. 
• A cri:1i:1 in !ruining. 1l1c number of lruinceii hus dccrensw by hnlf lemling 

to n skill shortuge in the industry 
• A lock of a proper curccr structure for developing supervisory und 

monngemenl grudc.~. 

• Clients are nndiscriminuting, 11tilt et111oting price with cost, selecting 
designers und constnictors uhno:rt exclusively on die hm1i11 of tendered 
price. 

TI1e report sct11 out o woy forword to ochicve un improved construction 
industry. Its torgels include unnuol reductions of HI% in constnaction cost and 
time und 211% in defects. And suggei;ts six woys for achieving those lorgets: 
• 1l1e industry will need to muke mdicnl clmnges lo die processes through 

which it Jclivers the rrojccl. 
• 1l1c.-;e procei;ses should be explicit nnd lrnnsporcnt to the incl1t~lry nnd illl 

clients. 
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• 
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The indtL'ltry should create an integrated project proces!I around the four 
key elements of: 

Project Development. 
Project lmplemenlotion. 
Partnering the i;upply chnin. 
Production of components. 

The industry must provide: 
Decent and Sofe working conditions. 
Better management and supervising skills. 

Replace competitive tendering with long tenn !elolio.nships hm;ed on 
clear measurements of perfommnce ond i;ustnmcd improvements in 
quality and efficiency. . 
The industry mmrt sustain improvements ond llharc lenmmg. 

These changcll in the constmction industry will lend to a radical !mprovement 
in tJ;e construction procc.o;s, However, it must set itself targets for unprovem~nt 
with clear, mcasurnhlc ohjcctivell and then give. th~n focm1 by odoph~g 
quantified targets, milcstone.11. a~ . perfonnm~ce md1cator~. It must target 
improvements in lennll of prcdictah1hty, colll, tnue and quahly. 

A meonll of measuring progress, toword11 ils ohj<..-ctivell nnd targets, t~tL'lt be 
created and in addition the construction industry. mu~t protluc~ t~s own 
stmcture of objective perfonnance me11surci1 agreed with chenls. If tlm~ ~s done 
~lients will then he able to recognise added value and reward compomeii thol 
deliver it. 

The report then goes through the different woys of improving pcrfonnnnce on 
different scales, however, it omihc Ute issues of sus.totn?ble development on~ 
i;mllninahility. 111ereforc, it is nece1111ory lo h1g~1hfJ•t .another .report. 
/,,tcgruti"g S11.ttt1i11t1hi/i1y mu/ Riitl1i11ki11g Coiutn1ct1011 ~luch doeK mch~de 
these criteria in U1e context of improving pcrfonnnncc in U1e comitruchon 
industry. 

Jntegratlnft su~t11inahlllty and Rethlnldng Construction 

The starting point for U1is study wns the procells initiated by. Ute Co~i;trucl!on 
To.Ilk Force and in p11rtict1lur itii report, Rt!tl1i11k!11g ~omt111ct1m1, for 1mprov111g 
the quality and eOiciency of U1e UK construction mdnstry. 
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In c<>mmiMMioning thiM Mt11dy, the l11cmc Gr1111p rccugniMcd the need tu cnK11rc_ lh11t 
1h1111e inv<>lveJ in hiking forward Rethinking Con.itr!1cllon 11re 11wur~ ul lhc 
priuciptcit of Mll•t11inahitity lll<>MI rclcvunt lo the cunMtmch<>ll •ccl<>r. 1:ftc 11111! <>f the 
w<>rk therefore t~ tu identify th11Kc uMpcclK <>f ~1L•tui1111blc c<>nMtn1ctmn whu;h iuc 

PRO.JECT MANAGEMENT le SUSTAINABLE J>EVELOPMENT 

readily incOfJIOJalcd into lhc pcrfonnancc irnpr11vcmcnl agenda JICI out hy the 
Coll.'llnlction Tuk force, llnll lo highlight lhlr.lc 11Jca.~ of austainahlc conxtmclion 
which 1110 oul1idc the Tuk Force'• current qcnda.17 

nicir i;peciftc objectives were: lo review the contributions that a coniiiderntion 
of sustoinnbility coo make to perfonnnnce improvement in the construction 
industry, lo identify the opportunities, offered by Ute ogendo for chonge iiel 
out in Ri:tlti11ki11g Co1utn1ctio11, for achieving n imsloinoble construction 
industry, to identify the horriefll that need to be tncklc:d in order to achieve 
snstoinability and to identify lhe research and innovation initiatives require() 
to help overcome d1ose barriers. 

A review of key papers identifying tile issues of sustuinability facing the UK 
con11tniction industry indicated three common foctors: 

• A general consensus on the industry's muin enviroruncntnl impocts and 
agreement that these extended bcyo11d Uie construction phase to include 
lltlpply chain is.o;ues and lhe effects of post constmction activities iinch R.'I 

operation, maintenance and re-use of buildings. 
• Less empliasis on the imcial component of :miilninuhle development and 

Ute i11d1L11lry's influence on ii. Bnt sonie agreement among those U1nt <lid 
consider it thot the i11d1Lo;lry lu1'1 on important role lo ploy in shnpi11g 
vioble communities. 

• Differing views on the scope of Ute indmdry's innucnce on susloinnble 
development. Some coni>idcred only the direct impacts of con:itrm:tion 
activities while od1ers included dte industry's wider role in sh11pi11g 
pnllcms of development. 

A mixture of external pressure, mnrkel sensilivity and corporate philosophy 
lws driven these moves. Increasingly, husines.11 is realising Utal alldrciising 
sustainability issues con nlso enhance its bottom line. Many compnnie.11 ore 
loking systematic mensnrC!I to improve their c:nviroruncntnl ond sociul 
pctfonnonce in onJcr to ensure their long-lenn competitivencll!I and licensc'ii 
to operate. 'Ilic llcolc of die UK constmclion industry, it11 immcdiute 
environmental imd resonrcc usc impacts, coupled with U1e innuence of its 
productll on Uic notion's tiuulity of life, muke it o key player in achieving 
sustuinahle development. 

llic first :ituge of the analysis in /11tegmti11g S11.ttt1i11uhilily uml Rethi11ki11g 
Co11.ttroctio11 examines how, and to wlwt cxll.'111, the current perfonnnnce 
improvement ogcndn ntldresses suslninuhility is:mes. 

In Table! I, each of the drivers idenlilied in Retllil1ki11g Co1utn1cti1>11 for 
improving the ttnolity ond eOiciency of U1e UK coni;tn1ction industry iii 
assessed for itll polcntiul contribution to dte economic, environmental un'1 
social objectives of :msl11im1hle development. 
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Relev11nrt' to Ecan Drlnn 
bsue1nf Pnsdhle Adlci1111 

L""<lc· Cuat· lntegr. QUI• rc:c .. 
Sullfaln•ltillly uhip nmcr al inn lily pie 

Efficiency/ Proceaic lntegntlion, 
Product Development rroductivity nf 
Jmrroved cu.~tomer focus. ••• ••• ••• .. . ••• lhe Tn1ining. con5lruction 
Surrty Chain rartnering. procCRR 
Qualitv m1m11.i:ement 11YKtcma. 
Uae of reclaimed m11teri11l11. MinimiRation Wute aegregation and and/or 
recycling. 

••• • recycling on U1e of Rtand1mliiccd ••• •• ••• conRtruclion 
cumponcnbldurahle m11teriul11. 1111d demolition 
Extending rrud111:t life thn111gh wa11te 
duruhilitv or 11d1111l11hilitv. 

Decent 
working On 11itc facilili~. 
condilion11 fur Jlcullh und 1111fcty me111111re11. ••• • •• ••• ••• 
cmployce11 & URe of luc.:111 employment. 
contr11ctor11 

l 
DminCRK Long tenn r11r1ncnchir11. rclatiul!ll wilh Nun•cunt'runtutiunul 

I HUh• conln11:ting. 
contractortc, Cndc:N uf cundncl. ••• ••• ••• • •• •Ul 

ct11Clomer11, Quality a111111runc.:e 
11urrticr1 and Environmental 11t1111dard11. p11rtncTK 

lnvolvemeul ur cnnununilieK I RCJ1pu1111ive11e11 
end u11cni in pmjccl planning 11 to c1111tomenc, 

end 1111cnc 11nd & dc11ign. ••• ••• ••• ••• ••• Dialogue with other atli:&:tcd other 
hy dcvelurment prujcct11. 1takehulder11. 
Envimn1m:nhtl renortin•. 

F.ncrgy Use 111' energy ellicient 
efficiency uf cun11tructiun tcch1111lugic11. ••• ••• •• ••• huildin1;11/ Planning tu reduce car 
comrletcd dcrcndcncy. devclonmcnl11. 

Table 1. Key Linkages between Issues of Suslalnabllll'f and Egan report's • Agenda for 
Change.' 
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PRO.JEC:T MANAGEMENT & Sll~TAINADl,E DEVELOPMENT 

TI1is analysis suggests that e11ch of the.~e drivers co11/J help improve the 
industry'11 contribution lo 11ustainahle development although, for this to 
happen in proclice, pcrfonnance improvement needs lo he redefined to 
incorporale s1111tainohilily o:. o key objective. 

Mapping Egan 'Drivers' On To Sushalnahlc Development: 

Commilletl Leutler.,Jiip is very important lo su11tuinahle development on both 
economic and envirorunenlol level~ oml modernlely important on socio! leveh1. 
Strong commitment from senior managemenl is widely recognised as 11 key 
factor in improving the enviromncntal perfonnonce of major companie11 and is 
also neces.'lllry for driving through the changes re<111ircd to moke a company 
more respon11ive lo 11lukeholders on ethii:ul, social and community illst1e11 . 

Foc1ui11g 011 tlte c11.,tonwr is very important to imstninohJe development on the 
economic and 11ociol levels nnd moderntely important on U1e environmentnl 
level. Customer focus in the construction industry ill that likely lo reimlt in 
lower ntnning coslll - and enviromnentol imJ!DCtll - associated with energy 
commmplion and maintenance. Providing the best dcul for Clllllomcrs ill also u 
key issue in corporote socinl respom1ihility. Customer dcmond will he o key 
inllncnce on oUier aspects of environmental 11mJ sociul perfonnonce. 

/11tegruti11g tile proce,,s mu/ t1u1m t1ro1111tl tlte protluct ill very importunt I o 
snstainahle development on the cnvironmentnl and economic levelll and with 
minor importom:e on the sociul level. Improved links between planning, 
design and conslmclion will reduce waste and focililate tL'iC of more 
susloinublc molerinls 11nd building methods through helter undcrlllanding of 
their benefits ond Ute sh11ring of knowledge and ski11:1. Co-operative working 
enviroruncnls arc likely lo increase social inleroclion and job satisfaction 
among employees. Partnerships ulso fonn the ho:1is for improving 
envirorunenlal and social pcrfonnnnce of the supply chain and provide for fair, 
long-term hullines.~ rclutionships. 

A <J11t11ity tlriv1m uge1ul" is very importunl lo imstoinuhle development on the 
economic and the enviromnentuJ level 11nd moderately importunl on the sociul 
level. It includes cnvironmen111J perfonnonce of huihling components 1111d 
molcriols Jinked with improvements in <11111lily ond proce.'111 efficiency, e.g. 
slontlanJised components reducing waste; durable materials maximising 
product life, energy efficient 111uteriuh1 reducing nmning co:il:1, clc. Approochell 
lo <1uality mnnugement are also applicable to cnviromnentol (ond social) 
pcrfonnunce and in purollcl with policies, tnrgel11, monitoring and reporting. 

A commitn11mt 10 people is very important lo susloinohle development on the 
social level, moderately imporlnnl on the L>conmnic level and with minor 
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importance on the environmental level. Working conditions, training and 
development opportunities for employees and contractors iii a key is.'IUe for 
companies wishing to demonstrate corporate llOCial responsibility. Training ot 
oll level.'1 of the industry is also important in order for 11ulltoinability 
considcrotiom1 to be integrated in design and conlltniction. 

Thill lllnge of Ute onolysis olso indicotell clearly thol the !iCO(>C of R1!tl1iJ1ki11g 
Co11.fln1ctio11 is insufficient to embrace the full extent of the industry'11 
potential contribution to sustoinnble development. Tite Egon ugendo is limited 
to the constmction process ond falls short of u<ldrcsi;ing the in<lustry's 
brooder inOuence on the built envirorunent through linkages with other 
group!! such os planners, building managers, clientsfusers, and government 
(the regulators). 

Improving the Industry's Contribution to Sushtlnuhlllty 

The second .'!loge of the analysis in /11tl!grrt1i11g S1utui11uhility u111/ Rl!tlii11ki11g 
Con.ftr11ctim1 aun!I to i<lentify the !IU!ltuinahility iM.'l\le!I which might also 
contribute lo perfonnunce improvement, ns defined in R1!1hi11ki11g 
Co1t.ftn1ctin11. lltis is done by firstly li!lting the actions or proces!IC!I the 
industry would need to implement in order to meet key !IUStainobility 
objectives. TI1en d1elle ore d1en matched ugninst the five 'drivers' in order lo 
identify how, nnd to what extent, consideration of eoch s11stoin11bility isime 
might also contribute lo pcrfonnnnce improvement. 

TI1e analysis imlicntes o clear i.1nergy between several of the key 
!IUSluinohitity isllues (e.g. wm1te minimi!llllion, decent working conditions and 
good businell.'I relations) ond pcrfonnonce improvement (iiee Tobie 2). This 
conclusion is !lllpported by the foci tlmt tlte 11omc isimes ore mentioned 
explicitly in Rtitl1i11ki11g Co11.vtr11ctio11. However, in each CD!ie nt least tltrec or 
the drivers for perfonnunce improvement, mo!lt notobly commitled leadership 
and a qunlity-driven ogendn, need to be u1 plrn.:e for Uti!I wm-win result to he 
achieved. 

A larger number of sustoinnbility illl-·ues hove lc.1111 contribution to make to 
pcrfonnnnce improvement - os it is cummtly dcfmcd - ond so ore les.'1 likely to 
be tackled clTcctively by die procc.11!1 outlined in R1!tlii11ki11g Co11.rtruclio11. 
TitC.'IC ore Sllsloinobility i!l!IUC.'I for which there ore rcwer mntchC!I between the 
actions required nnd the proce.'l!IC!I for perfomwnce improvement. llte onuly!lis 
indicates U1e sustainability isimc.'I least likely to be uddressed ore use of 
suslninnhle muteriols, rcnewuhle energy ond brown-field V!I grcen-lield 
development. 
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- Rtk\'llnce to Ep• Driven 
1u11eot P1111slble Actlciaa 

s~bllMy 
Lead<>- Cu1tn- lnl"lll'- Qual- Pett· 
rllhip Ind' 1linn ily pie 

Enaurm11 accCllll from 
hnuaina In cmploymcnl 

Cnlllributinn tn 1rca1 1nd ln1:1I 1...viccs. 

safe. vi1blc and Ptnvid1n11 for ~ummunity 

cohc:1iva 
diversity lhmu11h a mix nf •• • •• • •• ... 

cnrnmunilics. 
hnuain11. 
Measures tn imrruvc 
qu1li1y nf huill 
cnvirnnmcnl (hcallhy 
buildinKJ, Hfctv) 

Use of 1111sl11n1blc 
rn1lcri1l1 (reduced 
emh<>dicd cncray: Orcc:n •rc:t:ilic1tion. •• • • •• • 
rsyc:lc:d. 
,_1hlc, luully 

Surrly ch1in m1n111cmcnt. 

snurced) 
Use of rc:ncwlhlc Pauivc aol1r; pholovoll1ic: 
cnctCY in etc. •• • • •• • 
buildini:•. 

J'ITimnlinc wata UICS of W.C"f clf tcicnl 

dftcicncy. fittin1• •• •• •• •• W1lct r«yclini; 
•• 

infrollru.:lurc. 
Prcv•nlinn of 
1urf1cc 1nd 
i;rnundwatcr Environmental m1n1i;cmcnl 
rnllulion from ••• •• • •• • •• 
cmslruclinn & 

ll)'slcrM (EMii). 

cnmrlelcd 
Jcvelnnmcnla. 
U.c of Brownfield Chnlcc nf llcvclnrmcnt 
inlllc.11 nf ••• • • • 
On:cnficlJ silc:ii. 

ln.:atinn. 

Pr14..:linn nf lnc1l Miti111tinn me<1•urc.• 
l1ndsCllf'C 1nd including l1nd•copin11. •• • • •• •• 
ccnlnl!ical value. h1hit1t rc~lnrolinn. 

Table 2. Secondary lilkages between Issues of SU5talnabllity and the Egan Report's 
'Agenda for Change' 

TI1cr~ ore. ~eveml. i!l!lllC!I nround which d1crc h1 clear llCO(>C for integrating 
m1stomob1hty with R11tl1i11ki11g Co11.ftructi<m. l11e main orens of potential 
synergy nre wn.'lle minimi!lution, proce:is inteJ,trntion (i11c111din1:t llllpply chuin 
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importance on the environmenlal level. Working conditions, troining ond 
development opportunitiell for employee11 ond contractors is a key i!l.'IUe for 
companies wishing to demom1trote corporate oocial re11ponsibility. Training nl 
nil levels of the industry ill nlso important in order for suiitoinahility 
comddemtions to be integrated in dc.-iign and constntction. 

TI1is stoge of tlic analysis also indicotell cleorly that the scope of Retlli11ki11g 
Co11.,tn1ctio11 ill insufficient to embrace the full extent of the industry's 
potential contribution to sustainable development. 111e Egan ugendo is limited 
to the com1tn1ction proces.'I and fnlls short of addressing the indm1try's 
brooder influence on the built environment through linkages with other 
groups imch as plonncrll, building monnger.i, clientll/users, and government 
(tl1e regulators). 

Improving the Industry's Contribution to Sustulnuhllity 

The sccoml stage of the analysis in lntegmti11g S1utt1i1wl1ili1y '"''' ffotl1i11ki11g 
Co1utr11ctim1 aims lo identify the sustainability isllnes which might uh10 
contrihntc lo pcrfonnonce improvement, ns defined i11 Retlli11ki11g 
Co1utn1clio11. 11till ill done by firstly lillting the actions or procellSCll the 
industry would need to implement in order to meet key :mstainubility 
objective.'!. 111cn UtcSC nre then matched against the five 'drivcrll' in order to 
identify how, llJld lo whut extent, consideration of cnch llUsloinobilily issue 
might also contribute to perfonnnnce improvement. 

111e analysis indicates o clear synergy between several of the key 
sm1tninability issue.'! (e.g. waste minimisolion, decent working conditiom1 ond 
good b1111incsi1 relations) ond pcrfonnonce imt)rovemenl (see Tobie 2). This 
conclusion is iiupported by the fuel that the same issue.'! ore mentioned 
explicitly in R1!tl1i11ki11g Co11.fl,.,1clio11. However, in each case al least three of 
tlic driv~ for pcrfonnnnce improvement, most notably committed lcaderiihip 
and a qutdity-drivcn agenda, need to be in plnce for tltis win-win rc.'lult to be 
achieved. 

A larger number of sustainability issues hnve less contribntion lo make to 
perfonnnnce improvement - n:i it ill currently defined - nnd llO arc less likely to 
be tackled effectively by U1e proce:1:1 outlined in Retl1i11ki11g Cotulr1tclio11. 
111ese are sustainability i:isues for which U1ere ore fewer matches between the 
actions required and the proce!l.-;es for pcrfonnance improvement. TI1e annlysis 
indicates the mtstainobility issnc.'I least likely lo be addressed are use of 
sustainable materials, renewable energy and brown-field vs green-field 
development. 
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Relewnre fo E111n Driven 
tpueor PU1Utble AdlunR 

Su~11bWly 
Lad~ Cua to· lntcgr- Qua\- Pco• 
rahir ma at ion ily rlc 

Bnawina acc ... from 
"'-inc to cmrlnymcat 

Contribution lo arca1 MJ h:al KrVi•a. 

1afc, viable and Providing fi•r community 

cnh .. ivo 
divcnity thrnu11h a mi11 n( •• ... • 

communiti.,,.. 
ho111in1. •• • •• 
Mc .. ur"" lo impmvc 
quality nr huilt 
environment (hulthy 
huildinu1, Hfcty) 

Use uf 111111inablc 
n11tcrialto (reduced 
cmbnJicd cnetllY, Green 1pccirice1inn. •• • • •• • 
recycled. 
rcncwahlc. locally 

Surrly •hain m•n"llc:tndll· 

1011rccd) 
Use of rcncwahlc Pusivc 1ulor; photnvoltaic 
cncr;y in etc. •• • • •• • 
buildin;•. 

Prnmotin11 water Usca nf water efficient 

efficiency. fittin111. •• •• Water rc•'Y•lin11 
•• •• •• 

infralllruc:tucc. 
Prc:vcntion of 
l\llfKC anJ 
11roundwatcr Envirnmnclllal mana;crncnt 
rollUlion from ••• •• • •• 
cnnst111ctinn .it 

ll)'Slclnll (EMii). 
• •• 

cnmplctcJ 
Jc:vclonmcnl•. 
Use of Brnwnlichl Chnicc uf dc:vclnrmcnt 
inllcaJ nf ••• • • 
Greenfield •ilc:.•. 

locatinn. • 
Prutcclinn of \rn:al Mitit111inn mcoosurc:.• 
lllllllsc1pc 11Ml includin11 hinJscapini;. •• • • •• •• 
a:nlnt!ical v1lue. hahitat ruturotinn. 

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

TI1cr': nre. ~verol. issllC!I around which U14...-e is clear scope for inle •rulin 
:1.'llu1~ob1hty wtlh .R~tli_i11k~11g Co11.,1ructi011. llic main areas of p:.enti:i 
· yneri,:y nre wa.'lte mamnusuhon, procc:.~ integration (including supply chain 
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partnering), a conunitment lo people ond n quality-driven ogcndo (including 
reduced coi.1 in use). 

Lending companicll in other !lcclorll (ond o very llmoll number of leading UK 
comdruction companicll) ore olreody menlluring - ond loking systematic i1teps 
lo monnge - their imstoinnhility impoclll. TI1ese componiell recognisc lhnl o 
reorientation towordll sustoinuhle development is cssentinl for enlluring tbeir 
long-tenn viability. However, most compnnic:i within tbe UK constniclion 
indm1lry OflflCDr lo he mis.'ling opportunities for Inking a more pro-active role, 
within their brooder llphere of innuence, in helping lo provide a sustainable 
built environment. 

An urgent need - ond a considerohle opporhmily - exillt!I to inchtde 
sustninahle development os an explicit objective of these initiativcll. Thill 
could he fncilitnted by including indicntorn of lllllllninobility (such os thm1e 
being developed by CIRIA, BSRIA and 0U1en1) into Ute frnmework of Key 
Perfonnance Indicators put forwnrd in R11tl1i11ki"g Co1utn1ction. 

Conclusion: 

Tile primnry objective of this 110per hns been to review lhc pcrfommnce of lhe 
conslmclion indmdry in the UK over recent year.; ond lo neck to explnin some 
of Ute rcosonii for its under achievement. The emphasill hos been upon 11elccted 
aspccl!I of project monngemcnt und the esscntiol role these can piny in 
determining the efficiency, eITectivenc.'l!I ond vnlne of the construction 
procesll. 

A central illlllle that hns emerged from the study ill Ute llignilicnnce of 
perfonnnnce indicntorll oncl lhe role thelle con piny in delivering a more 
sm1lninahle indulltry. Whal emerges hi a recognition thot U1e impor1nnce of 
emheclcling isimcs of sustninnhilily nll inlegrol puns of the project mnnngcmenl 
procC$ll. There is now ample evidence from Egan nncl other key policy onolyllell 
thot the qttclltion thul confronts Ute inclnstry ill not wheU1er it can nfl'ord to 
tnke on board the llltllloinnhlc development ngendo hut how it cnn afford not to. 

Tite key to )lrogrellll nnd rcfonn lies in the idcntificntion and RJ,plicntion of 
appropriate llllllloinabilily indicolorll. Thi11 progre:is will he ottoirK..-cl by the 
annlylli:i of case studies of current experiences in the indulltry, which will he 
the next lltnge of my research. Applying key llllstninnhility indicators will lend 
lltese case lltudies to a helter pcrfonnnncc ond will also lead my rellenrch lo illl 
thircl lltoge, which will involve iclentifying new loolll thnl con help improve 
perfonnnnce. 
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