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FOREWORD

Welcome to the 30th annual Association of Researchers in Construction Management
(ARCOM) conference; an occasion to celebrate construction management research.

ARCOM has developed into a popular and professional research association; our
conferere is attracting ever increasing number of research students, lecturers, prolific
researchers and practitioners internationally. This year our delegates come from 28
countries with diverse range of backgrounds, interests and expertise.

In these proceedirsgwve present the rich variety of contributions to the conference.
Project management, building information modelling and sustainability continue to
draw a large number of submissions. Health and safety and wellbeing, and
construction management educatiowl éearning also feature as important themes in
the conference together with procurement and information management. Policy
research emerges as a new area of interest. In addition to our construction
management papers, ARCOM is pleased to host the CIB \Mdwi3and Dispute
Resolution Working Commission as a specialist stream of the conference this year.

We present to you 146 papers that were accepted for publication. This is the result of
an intense threstage review process through which we have beentalshaintain

high quality standards. Our initial call led to an astonishing 457 abstracts and 235 full
papers being submitted. The Scientific Committee have worked very hard to select
the final papers for presentation. If your paper is included in fhreseedings then

you should feel very proud of your achievement!

In addition to the research papers we welcome to the conference Tim Broyd
(University College London) and Libby Schweber (University of Reading), our
keynote speakers, and Martin Lowstegdh@lmers University of Technology) who

will deliver the Langford Lecture. Tim Broyd and Libby Schweber will join Christine
Raisanen (Chalmers University of Technology), Mark Addis (Birmingham City
University) and Stuart Green (University of Reading) asltiats on our debate: 'Do
we need to have a method in order for us to be or become a community of
construction management researchers?' The 30th ARCOM conference is a timely
opportunity for an academic debate; time for reflection on the nature of tegearc
construction management and discussion whether a method is central to our
development as a community of researchers.

Putting together the academic programme for the conference is a collective effort, and
we thank the ARCOM committee and wider SdinCommittee for their voluntary
contribution to making the conference such a success year after year. Paul Chan,
Andrew Dainty, Chris Harty, Scott Fernie and Simon Smith in particular have been
instrumental in supporting us throughout the planning aadaging of the conference
over the past eight months.

We wish you an enjoyable and inspiring three days in Portsmouth; enjoy the diversity
of research presented at the conference and proceedings and make the most of the
many networking events. We hopettlyau will engage in critical reflection and
discussions during the conference and afterwards through our web resources and
workshops, and thus support our ongoing aim to further the advancement of
knowledge in all aspects of management in construction.

Ani Raiden, ARCOM 2014 Conference Chair, and
Emmanuel Aboagylimo, ARCOM 2014 Conference Secretary
Nottingham Trent University, UK
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EXPLORING ESCALATION OF COMMITMENT IN
CONSTRUCTION PROJECT MANAGEMENT : CASE
STUDY OF THE SCOTTISH PARLIAMENT PROJECT

Dominic D Ahiaga-Dagbui and Simon D Smith

School of Engineering, University of Edinburgh, EH9 3JL, Scotland, UK

Successfully managing large construction projects within defined budget and time
constraints has always been a major challenge largely bexawgsa decisions about

the project's ultimate fate have to be made within an environment of significant
uncertainty at the beginning of the project. It is not surprising that cost and time
overruns are commonplace on construction projects. Existingtliteraften suggests
economical, technical, political or managerial roots to this phenomenon. A less
explored possible cause within construction management framework is the escalation
of commitment to a course of action. This theory, grounded in socigh@iegy and
organisation behaviour, suggests the tendency of people and organisations te becom
'lockedin' and 'entrapped' in a particular course of action and thé&rebw good

money after badb make the venture succeed. Tihsiesconventional ratinality

behind subjective expected utility theory. Through a critical analysis of the literature,
we identifydifferent frequently cited enablers of escalation of commitment. Using a
hindsight constructivist approach, we then demonstrate references tofsthase
enablers on the Scottish Parliament project. We found strong evidence in support of
possible strategic misrepresentation, confirmation biasjsstlfication and

optimism bias. We highlight the importance of setting realistic time and budget
constraints to circumvent escalation and makeeral recommendations to attenuate
unwarranted escalation of commitmgntluding the use of an objective outsider to
evaluate responses to disconfirming information and the structuring of incentive
systemshat do not punish for inconsistency in order to curb the effectelff
justification andreputation management.

Keywords: cosbverruns confirmation biasescalation of commitmenself
justification strategic misrepresentation

INTRODUCTION

Literature insocialpsychology and organisational behaviour suggests that after
investing time, money, energy and other resources in a chosen course of action,
individuals and decision makers often becdinekedin” or "entrapped"in that

course of action, sometimes even if the venture is failing. S(a@7€§ 1981 seminal

work on escalation of commitment seeks to explain why decision makers sometimes
embark on a questionable course of action and theisperth them above and

beyond what the objective facts suggest. The thesis of his work suggests that negative
feedback on a previous decision often tends to rouse the feeling-pisséi¢ation

and regret of that particular decision, thereby resultiryreinforcement of additional

1 D.AhiagaDagbui@ed.ac.uk or domdagbui@yahoo.com
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resources (money, time or effort) to try and make the course of action pay off.
Consider the following situations:

1. A representative of an equity firm makes a decision to invest £5 million in a new IT
startup that is expeted to take about 3 years to develop and implement. It emerges
after two years that the IT firm is having liquidity issues and that the product might
require additional funds of £2.5 million and a year's extension. The equity firm must
decide whether to mte-off the initial £5 million investment or commit the additional
funds to give the project a chance of success. Should they cut their losses now, risk
losing a total £7.5 million, or stake their chance at gaining much more should the
project eventuallpucceed?

2. A Government proposes an grand project that will represent the essence and ideals of

a people and be a symbol of devolution and national distinctiveness at £40 million.
Two years later, it becomes obvious that it is impossible to complete feetm@b
that cost and a new estimate was set at £119 million, with legislators imposing a cap
of £195 million in the third year. By the 4th year, cost had increased to £241 million,
rising twice in the 5th year to £295 million amidst several controveByethe 6th
year the cost reaches £376 million before project completion at £431 million in the
7th year.
Although each of the cases above preseéifiierent decisiormakingsituations, they
bothhave a common traitsequential decision patterns with afexision being made
based on a previous. In each case also, a considerable amount of time, money and
effort has already been committed to the venture and the resultt sleem to be
going as initially intended. Arkes and Blun{é®85 suggestethat investment of
resources often sets in motion A@tional sequential decision making process, with
one form of commitment begetting further commitment. They further suggest that the
more responsibily a person has for the outcome of an initial decidiom greater is
the inertia dwards further commitmenthis tendency howeveas noted by
Bazermarand Moorg(2008 defiesthe conventional rationality behind subjective
expected utility theory which suggests that sunk costs or past losses should not enter
into decisims regarding future gaifBazerman and Moore 2008

Using the theretical framework described in the discourse abthis,paper will

explore thesources o&scalation of commitment using the case study of the Scottish
Parliament projectWe examine official government publications and documentary
evidence from the puldlienquiry that followed the controversies surrounding the
project using a hindsigltionstructivist researdgpproach. We focus on the events

before and during the construction that created an environment for escalation and how
these possibly led to the inevitable cost and duration overrun on the project. The next
section of the paper explores the theory of edwal more closely, before we examine
the Holyrood project for evidence of the lockedsyndrome. We then reveal some
lessons learnt from the case study for construction project management with
recommendations dmow to attenuate unwarranted escalationéacies.

THEORETICAL FRAMEWOR K: ESCALATION OF
COMMITMENT

Decision making experiments have provided a lot of evidence that individuals have a
systematidiastowards escalation of commitment. Soméhaf reasons provided
includea failure to treat previousvestments as sunk cqgtrkes and Blumer 1985
selfjustification (Staw 198) andanticipated regrdiSarangeet al 2013. Kahneman
(1994 suggests that some decision makersassalation of investments as
opportunityto receem a previous sudyptimal choicevhilesBrockner(1992 posits

that escalation tendenciegy be buoyed by personal responsibility for negative
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consequence3raditional economic decision making models suggest that people are
rational and would make decisions in an attempt to maximise expected Sitirtl

costs (past investments) must essentially therefore be considérstbasal and
irrecoverablethusshould not be considered in decisions regarding future course of
action(Bazerman and Moore 20p8HoweverBarnes(1984) work supporsthe
supposition that decision making is often biased in favour of retrospective rationality
the sunk cosgffect.

Organisations also demonstrate escalagoencies, albeit in a more complex

manney according to Gulef2007). The presence of multiple members for decision
making in organiations normally should increatiee likelihood of recognising the
irrationality of escalatingommitment taafailing course of action. Bazermatal

(1984 thusfound that groups are less likely than individuals to escalate commitment.
They however added that wieegroups do escalate, they tend to do so to a greater
degree than individuals, possibly because group dynamics tends to increase the level
of justification to continue to support an initial venture. We refer to this here as the
strength in numbersffect

A tale of two schools

There are essentially two schools of thought on escalation phenorbsusion

error theoristsafter Staw(1976), maintain that escalation is a result cfystematic
biasin decision making where people, especially those that have personal
responsibility for the outcome of the project or have a vested interest in the project,
interpret feedback to supporeihpoint of view(Caldwell and O'Reilly 1982

According to Ni&kerson(1998), this can either be intentionat that the decision

maker unknowingly falls to the curse of a confirmation bite seekin@gnd
interpretation ofeedbackn ways that ae partial to existing beliefs or expectations.

Decision dilemma theoristafter Bowen(1987), however point to uncertaintf
information and argue that feedbacloften equivocal and that it is impossible to
accurately predict how any venture will eventually turn out. Hantula and DeNicolis
Bragger(1999 posit that these uncertainties could explain why it may be a prudent, at
least at the time of making the decision, to continue to give the project a chance.
Whether the project eventually fails or succesedot necessarily a result of one wrong
decision to rectify a previous swptimal choice, but simply a decision made amongst
many alternatives in an environment of uncertainty.

Sequential investmentand escalation

Sequential investment projects aretigaitar susceptible to escalation tendencies
because the venture does not generate intermediate financial payoffs until its
complete. There is algome level of uncertainty over the amount and timing of the
investment that will be required over the lifietioe project. Each investment stage
therefore presents more opportunity cost as well as a milesteitbg¢o escalate
commitment or pursue aiternative course of action. As foubhg Shepherd and
Cardon(2009 however terminating unsuccessful projecften comes with negative
attendingconsequences including loss of joblosing face within an organisation.
Decision makers often thus attempt to keep projects running by usirgaendg and
usingfuture-perfect strategie&Clegget al 2009. Strategic misrepresentatipthe
deliberate distortion or misstatement of the amount of tirmesmurces necessary to
complete the venture is nah uncommon tactic eithésee Jones and Euske 1991
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Table 1 summarises some of the factors that create an environment that enabling
escalation of commitment. These factors will be expanded upon in latter sections of
the paper with supportg evidence from the Holyrood Project.

Tablel: Escalation enablers

Category Description Sources
1| Sunk-cost effects Tendency to continue an endeavour because some Arkes and
amount of money, time or effort has already been Blumer (1923),
invested in it. [nvestment begetting more Brockner ef af (1986)
investment.
2| Optimism bias Overestimating the likelihood of positive events Twversky and Kahneman
while downplaying the occurrence or severity of (1974}, Flyvbjerg (2008)
negative events.
3| Future-perfect Forward locking projection of ends with a Weick and Kiesler
strategies (End- visualisation of the means by which that projected (1979}, Clegg et af
gaming) future may be accomplished (2006)
4| Strategic Deliberate distortion or misstatement of the amount | Jones and Euske (1991),
Misrepresentation | of resources or time necessary to achieve an aim Flyvbjerg (2008)
3| Confirmation bias | Tendency to seek or interpret information in ways Cadwell and OReilly
that are partial to existing beliefs or expectations (1982
6| Norms of Consistent and decisive leaders are often viewed as Staw and Ross (1980),
consistency better leaders. Decisions makers tend to stick fo Wellen et al (1998)
their initial decizions to main this consistency.
7| ImageBeputation | Not wanting to appear indecisive or incompetent. Smith and Terry (2003),
Management Usually driven by feelings of personal responsibility | Shepherd and Cardon
(2009
g| Selfqustification Unwillingness to admit to oneself, and/or others that | Festinger (1962),
a previous decision was sub-optimal or wrong. Brockner (1992)
9| Organizational & Coercive and normative pressures using institutional | Pfeffer (1992), Guler
Political power or authority (2007
influences

Construction projects normally involve a series of sequential decisions before actual
construction begins. Most projects will go throdghg feasibility and gestion

periods before project approval and eventual delivery. These phases involve an
iterative process of information acquisition and incremental commitment over a period
of time, presenting a conducive environment for escalation of commitment. Where a
project has commercial interest and is subject to sequential investment, the project
often tends to be perceived as an end in itsgdbrding to Winct§2013, and

thereforemust be completed, no matter whatorder to recoup any il

investments

RESEARCH APPROACH

Winch (2013 explored the threpronged effects of future perfect strategising,
strategic misrepresentation and escalation of commitoretite Channdtixed Link
project n an attempt to develop a broader organisational perspecto@sbn
escalation in major projectsle proposed a hindsight constructivist or historical
approach as research method to help fully comprehend the organisational complexities
that led to overrun Winch suggestshat this approach will helpomprehend the
idiosyncratic embeddednestmajor constructionWe adopt a similar approach in
this papems it best helps for sensgaking of the political and social construct of our
case study, the Scotti$arliament building (Holyrood Project). Végplore escalation
of commitment usingfficial documentary evidence from tgevernment
commissioned public enquiry that followed the controversies surrounding the
construction of the Holyrood proje@fraser 2004 We alscexaminethe Audtor
General's report00Q 2004 and the SpencglReport(2000 submitted to the
Scottish Parliamentary Corporate Body.

756



Escalation of commitment

CASE STUDY: HOLYROOD PROJECT

Completed 3 yeairste in 2004, ah cost of £431million, The Holyrood Building in
Edinburgh houses the Members of the Scottish Parliament (MSPs). Its final cost is
approximately ten times more than the headline final cost of £40million announced in
the Government's devolution White Pagggeotland's Parliameiit997. The
Government commissioned the Spencely Ref28®0 to investigate cost and time
overruns on the project. This was followed by two major probes by the Auditor
General200Q 2004 before the defining puldienquiry, chaired bizord Fraser of
Carmyllie (2004 after project hanaver to investigate key decisions undertaken
throughout the project delivery. There were 66 witnesses and more than 13,000
documents examined for the Public Enquiry (PE) alone. A full transcript of the
transactions at the enquiry can be founghatv.holyroodinquiry.org These reports,

as well as mutes of parliamentary proceedings, provide a rich source of
documentary evidence to support the empirical analysis conducted in this paper.

The Act of Union of 1707 merged the Parliaments of Scotland and England into the
Parliament of Great Britain, hoad in the Palace of Westminster in London. Scotland
was now effectively directly governed from London as a réQdtley 1993.

However, in September 1997, the people of Scotland Votes!'in a referendum that
would see the creation of the first Scottish Parliament in almost 300 years. Donald
Dewer was appointed Secretary of State with the mandate to oversee the construction
of athe parliament house. He became the main project champion, a key player and
driver of what was to represent Scottish identity and aspirations. But the euphoria
surrounding the referendum at this time led to marngoilisidered decisions that

created a conctive environment for escalation.

Optimism bias

First was the unrealistic cost ceiling of £40million. This turned out to be a rather
optimistic estimate, or better still, a guesstimate of final cost of the project by non
construction professionals. Rectlat a central theme of escalation theory is the
increase in resources devoted to a venture in an attempt to redeem a previous sub
optimal choiceA member of the Scottish Parliament Corporate Body, Andrew Welsh
MSP, stated thatright from the very startthe budgets were totally unrealistic. The
original budgets we inherited were for a fictional buildirjg1 February 2004].

Rusell Hillhouse, former Permanent Undacretary at the Scottish Office and a
member of the team that estimated the coti®froject at £40million saitlwe

couldn't possibly have done a thorough job, and this was very difficult because it was
a time when people were working extremely hard on other aspects of the White
Paper"[PE 30th October 208)2. Sam Galbraith, former Und@&ecretary of State at

the Scottish Office also told the public enqulithe figure of £40million in the white
document, was never for Holyrood. That was for a-$@gdard building on a

greenfield site.[PE 28 October 2003 YWhen asked how he knew the figure was not
for Holyrood project, he respond&tihat's what Donald [Dewer] told mesuggesting

that the project champion at this stage may have been aware that the cost of the project
announced to the public was unrealistic.

Self-justification , Reputation managemeni@and Norms of Consistency

Another suboptimal decision that was made at begjinning of the project was the
unrealistic completion date imposed on the prof@épeed to buildvas priority for the
project promotersvho wanted the project completed within two yeditss was

2 Abbreviations: PEPublic Enquiry; MS/SE Documentary evidences submitted to the public enquiry
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strongly criticised by the opposition leaders. In a letter to all MSPs, Donald Gorrie
MSP criticised the decision of the Scottish Office and the Secretary of State, Donald
Dewer, writing"There B no need for this haste...There has been widespread informed
criticism of the fast timetable, for which there is no need. Professionals and
organisations favouring the Holyrood site, favour a delay while the plans, timescale
and budget are revisedMS/16/042- 043. Alex Salmond MSP also insisted that

there was no need to try and deliver the project within such a short duration. He wrote
to Donald Dewer;'...it is quite impossible to have any new debating chamber of
quality... ready by the time of the elections to the Scottish Parliament in 1999"
[MS/1/071i 079. Ignoring these warnings, however, the project sponsors still
proceeded with the 2 year duration.

At least three enablers of escalation might have been at play at this jstditjeal
reputation management, sglitification and maintaining norms of consistency.
Negative feedback on a past decisions calls the validity of the original decision into
guestion and is dissonant with a decision ma
competent. Many decision makers would ofésigalate commitment to their previous
decision in order to prove that the initial decision was valid. In the case of the
promoters of the Holyrood project, choosing a fast tract delivery method suddenly
became very appealing if they had to meet 2 yeatlhea Construction management
procuremenimethod was thus chosen as it has the advantage of allowing both design
and project construction to occur concurrently. Using conventional construction
methods of design before building would have added an extnari8s to the

duration, according to William Armstrong, the Project ManagerdREecember

2003. However, using construction management may well have been the single most
important decision that was largely responsible for the cost and time overrun
experenced on thélolyrood projectThe dient bears alfinancialrisks associated

with delays and design changes and final cost of the project could not be realistically
known until all designs were completdd.addition, there is little incentive for the

design team to keep cost low when such a method is Bsed Grice, Clerk and Chief
Executive of the Scottish Parliament told the public endliiry a fact of construction
managemertuntil you let the last tender, and settled the last claim, you kaoW

the final amounf{PE 10 February 2004Robert Brown MSPa member of the

Scottish Parliament Corporate Bottivat was in charge of the project at one point

aptly explains the source of the problems on the project. He rittedsignature

design, te contractual method, and the process of developing the design detalil, |
increasingly came to the view that most of our difficulties [experienced on the project]
were in a sense inevitable once the button was pressed at the beginning by the Scottish
Officewhen they let the contract in the first place."

Strategic misrepresentation

There was evidena# strategic misrepresentatidhe deliberate distortion or
misstatement of the amounttohe andresources necessary to achieve an aim, at
many stages duriniipe procurement of the project. Five weeks after their election
1999, the new MSPs had to vote on whether or not to continue the project. At this
stage, Alex Salmond MSP, leader of the main opiposparty wrote to Sir David

Steel MSP, the Presiding Officer of the Scottish Parliament, requesting that the project
be suspendeand that arestimate of possible cancellation cost be produredrder

to properly debate the future of the Holyrood exdjor other alternatives”

(MS/1/083. He further wrote in a follovup letter,"It is now possible that we may
have to consider cancelling the Holyproject; in the circumstances it is essential
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that no further actions should be taken which would add to the cost of cancellation if
this were the decision which Parliament reach¢i1S/1/084

Faced with the dire prospect of possible project cancellation, civil servants in the
Scottish Office, led by Barbara Doig, the Project Sponsor, decided to hide the fact that
costs were going to be significantligher than what the MSPs were to vote upon. In

a classic example of strategic misrepresentation, the Project Sponsor did not include
an extra £27million for risk in the estimates submitted to the MSislateinsisted

that she wakonfident the £27rion could be managed outind therefore was not to

be included in the information given to the members of the Scottish Parliament

The proposed vote for an amendment urging a termination of the project was defeated
by only three votes. Alex Salmond MSRtdr told the public enquiry that the vote

was based on false information, additigis inconceivable that had the proper
information been given to the members of the Scottish Parliament, that there wouldn't
have been at least a delay for taking stoct sassessment... the figures, the facts,

the timeline shows that when the Parliament were told they were inheriting a project
of £109 million, it was actually well over £200 million and was totally out of control...
Parliamentarians being misled and miirmed is a very serious issue inded®E

13 November 2003]

Lord Fraser himself makes a strong case for strategic misrepresentation on the
Holyrood Project by statingAs at the point of hardver, where there is a very tight

vote in the Parliament on wther to proceed with this particular project or not, that
figure was specifically kept away from them. It looks rather as though, those who were
involved in this were determined to keep the figure down as low as possible, even to
the point of concealing from the Parliament, in the hope that the project would go
ahead."

Political end-gaming and future-perfecting strategies

There was a lot of evidence supportpuajitical endgaming and futurgerfecting
strategiesn the early stages of the project asllwDonald Dewer and the project team
seem to have capitalised on the newly found nationalistic sentiments and euphoria
around the referendum. The project was continuously presented to the public as one
that will represent the essence of Scottish dewvaiudind be alimportant symbol for
Scotlandthatwill" pay tri bute to the countryds pas
future aspirations'{Scotland's Parliament 199 Riding on these sentiments, Donald
Dewer probably felt the need to build momentum andhgeptoject started quickly.
Consensus regarding some key decisions was ignored as he bypassed the consent of
MSPs at many strategic stages, including the choosing of a site of the [Beject
MS/1/071i 079. It emerged during the public enquiry that he felt he had to ‘endow’

the MSPs with the new building and that if the decisioroaétion of the building was

not made quickly enough, the MSPs will never get around to doing it themselves. He
probably also was aware that once the first concrete was poured, the project would
become like a moving train that could not be stopped.

Confirmation bias

Confirmation biasthe tendency to seek or interpret informaiiomvays that are

partial to exiing beliefs or expectations, played a key role in escalation on the
Holyrood project. WilliamArmstrong an experienced project professional was the
First Project Manager for the Holyrood Project at the Scottish Oflegesigned

from his role because of frustrations he experienced regarding the spiralling cost and
time delays. He was critical of the performance and commitment of the Architect,
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Enrique Miralles writing to Project Sponsor, BarbaraDéigf her e i s no i ndi

that Miralles [can] remedy the deficiencies in time, cost and design to meet the
programme.'[PESE4-044]. His resignation letter prophesied that if measures were
not quickly taken to properly control and manage the projectptiogramme will

drift, the cost will increase, the design team will make claihesgcontractors will

make claims, and the project will become a disag§feE'SE-4-044]. As indicated by
Caldwell and O'Reilly}1982 and Kahnema(2011), confirmation bias leads a

decision maker to underplay, and in some cases, even ignore disconfirming feedback
on performance of any ventuiilliam Armstrong's strong warnings were blatantly
ignored ly the project sponsor, who later stated thaas comfortable that a great

deal was being done to ensure that we continue to be on program, that we got the cost
sorted out and that we got the design to the quedipired”[PE4 December2003.
Shedecided instead that it was better that William Armstrong be removed from his
post. He resigned before he could be fired.

Political and organisational influences

There were very strongplitical and organisational influencesnaany stages of the
project & well. For example, opposition MSPs requested a two month delay in the
project to examine the whole project more closely and explore other possible options.
Margo MacDonald MSP insisted during a parliamentary debatéttdmamany

questions are unansweradlthis stage, and we plead with you [Donald Dewer] for

the time to find adequate answef$7 June 1999]. As is usually the case, those
responsible for the negative outcome of a particular decision tend to maintain the
norms of consistendy order notd appear indecisive or appear politically weak.
Donald Dewer thus responded that such a delays requested by the opposition parties
would "cost more than £3million in contract penaltiese added;this Parliament

would look like a laughing stockf'the goposition party got its way during the debate

in Parliament. When it became apparent that the opposition might be fighting a lost
cause, Donald Gorrie MSP said in reference to Donald Déivesa despotism, we

have one man says what happens and weballliently follow him|[17 June 1999)].

There were other sources of problems on the Holyrood project including significant
scope changes, the death of the architect Enric Miralles, shortly followed by the death
of project champion Donald Dewer. However, mave only concerned ourselves with
some of the factors that may have contributed to escalation of commitment with its
attending significant cost and time overruns.

CONCLUSIONS

The present study concerns the escalation of commitment to a particularafourse
action in decision making. We identified different enablers of escalation from the
literature including sunk costs, sglistification, confirmation bias and strategic
misrepresentation. We then examined official documentary evidence on the Holyrood
project using a hindsight constructivist approach for possible causes of escalation that
ultimately resulted in the cost and time overruns experienced on the project. We found
overwhelming evidence in support of the use of strategic misrepresentation, self
justification and reputation management during the project. The study also revealed
evidence of optimism bias on the part of project sponsors in defining the budget and
time constraints for the project.

The case study suggests thatalation of commitmeid a complex phenomenon with
additive causes from different sourc@ége also highlight the importance thie early
stages of groject, as decisions taken at this stage become increasingly difficult to
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reverseln general, it is important for projespon®rs and decision makets be

aware of the fact thaheir decisions will tend to be biased by previous decisions, and
that weall tend tohave a natural inertia towards escalation of commitment,
particularly after receiving negative feedback.

RECOMMENDATI ONS
Knowing why and when escalation occurs can help managers avoid this common

decision bias. However, as escalation may not alwaysdukly obviousit is

important to put in place organisatioséuctureghat will help attenuate unwarranted
escalatio. The use of an objective outsider to evaluate our responses to disconfirming
information, especially in situations of sequential decision making can be helpful in
reducing escalation tendenciéismight be helpful to structure incentives so that

decision makers are not punished for supposed inconsistency in order to curb the
effect of selfjustification. Increased monitoring, accountability, budget controls and
scrutiny might also be helpful especially on large and complex projects.

While this paper dds with the sources of escalation and how it might be curbed, it is
important tomentionthat escalation should not necessarilybesideredis a

negative tendencyhere are situations where it mightd@nomically rationato

escalate commitment te@ep options open or maintain persoaadfuture business
relationships. On cursory examination, this might sound divergent to the core of the
foregone discussions in this paper. Howevenawis proposed in this paper instead is
that decision makers shoube aware of the difficulty of separating initial decisions
from related future decisions. It might be prudent to actively search for disconfirming
information to provide a balanced perspective on confirming information that we are
more likely to intuitivey seek.

REFERENCES

Arkes, H R and Blumer, C (1985) The psychology of sunk €rgfanizational Behavior and
Human Decision Processe&5(1), 12440.

Audit Scotland (2000The new Scottish Parliament building, an examination of the
management of the Holyrood projeEdinburgh, UK: Audit Scotland.

Audit Scotland (2004Management of Holyrood Building Project' (Audit Report prepared
for the Auditor General of Scotlanddinburgh, UK: Audit Scotland.

Barnes, J H (1984) Cognitive b&ssand their impact on strategic plannigategic
Management Journab(2), 12937.

Bazerman, M H and Moore, D A (2008)dgment in managerial decision makidged. New
York: Wiley.

Bazerman, M H, Giuliano, T and Appelman, A (1984) Escalation of camenitin
individual and group decision makin@rganizational behavior and human
performance33(2), 14152.

Bowen, M G (1987) The escalation phenomenon reconsidered: decision dilemmas or decision
errors?Academy of management Revi&®(1), 5266.

Brockner J (1992) The escalation of commitment to a failing course of action: Toward
theoretical progres&\cademy of management Revi&w(1), 3961.

Brockner, J, Houser, R, Birnbaum, G, Lloyd, K, Deitcher, J, Nathanson, S and Rubin, J Z
(1986) Escalation of comitment to an ineffective course of action: The effect of
feedback having negative implications for sdintity. Administrative Science
Quarterly, 10926.

Caldwell, D F and O'Reilly, C A (1982) Responses to failure: The effects of choice and
responsibiliy on impression managemeAcademy of Mgt Journa?5(1), 12136.

761



AhiagaDagbuiand Smith

Clegg, S R, Pitsis, T S, Marosszeky, M and Reodley, T (2006) Making the Future Perfect :
Constructing the Olympic Drearin: Hodgson, D and Cicmil, S (EdsNlaking
Projects Critical Basingstoke: Palgrave Macmillan.

Colley, L (1992)Britons: forging the nation, 170Z837. Yale University Press.

Festinger, L (1962) theory of cognitive dissonandéol. 2, Stanford university press.

Flyvbjerg, B (2008) Curbing optimism bias and stgatemisrepresentation in planning:
Reference class forecasting in practiEeropean Planning Studig$6(1), 3-21.

Fraser (2004Holyrood Enquiry A report by the Rt Hon Lord Fraser of Carmyllie QC on the
construction of the Holyrood Building Project peeged to the First Minister and
Presiding Officer(SP Paper No. 205), www.holyroodinquiry.org: Scottish
Parliamentary Corporate Body 2004.

Guler, I (2007) Throwing good money after bad? Political and institutional influences on
sequential decision making the venture capital industxdministrative Science
Quarterly, 52(2), 24885.

Hantula, D A and DeNicolis Bragger, J L (1999) The Effects of Feedback Equivocality on
Escalation of Commitment: An Empirical Investigation of Decision Dilemma Theory.
Journalof Applied Social Psycholog99(2), 42444.

Jones, L R and Euske, K J (1991) Strategic Misrepresentation in Buddetimgal of Public
Administration Research and Thepty4), 43760.

Kahneman, D (1994) New challenges to the rationality assumpgtomal of Institutional
and Theoretical Economic$50, 187 36.

Kahneman, D (20110hinking, Fast and SlaviNew York: Farrar, Straus and Giroux.

Nickerson, R S (1998) Confirmation bias: A ubiquitous phenomenon in many dréasw
of general psychology(2), 175.

Pfeffer, J (1992) Understanding power in organizati@adifornia Mgt Review34(2), 2950.

Sarangee, K, Schmidt, J B and Wallman, J P (2013) Clinging to Slim Chances: The Dynamics
of Anticipating Regret When Developing New Produdtairnalof Product
Innovation Mgt 30(5), 98093.

Scotland's Parliament (1997) White Paper presented to Parliament by the Secretary of State
for Scotland by Command of Her Majesty, Cm 3658. In, Edinburgh.

Shepherd, D A and Cardon, M S (2009) Negative Emotionatt®ea to Project Failure and
the SelfCompassion to Learn from the Experienbmurnal of Mgt Studiegt6(6),
92349.

Smith, J R and Terry, D J (2003) Attitudehaviour consistency: the role of group norms,
attitude accessibility, and mode of behaviodedisionmaking.European Journal of
Social Psychologys3(5), 591608.

Spencely, J, D (200® report on the Holyrood ProjecEdinburgh: Scottish Parliamentary
Corporate Body

Staw, B M (1976) Kneéleep in the big muddy: A study of escalating commitrbeat
chosen course of actio®rganizational behavior and human performant®&(1), 27
44,

Staw, B M (1981) The escalation of commitment to a course of aétgaaemy of
management Revie®(4), 57787.

Staw, B M and Ross, J (1980) Commitment in an experimenting society: A study of the
attribution of leadership from administrative scenardasirnal of Applied
Psychology65(3), 249.

Tversky, A and Kahneman, D (1974) Judgment under uncertainty: Heugistldsases.
science1854157), 112431.

Weick, K E and Kiesler, C A (1979)he social psychology of organizingol. 2, Random
House New York.

Wellen, J M, Hogg, M A and Terry, D J (1998) Group norms and attihetevior
consistency: The role of group salience and m@dup Dynamics: Theory,
Research, and Practicg(1), 48.

Winch, G M (2013) Escalation in major projects: Lessons from the Channel Fixed Link.
International Journal of Project MgB1(5), 72434.

762



OPTIMISM BIAS , PATHOGENS AND COST OVERRUN:
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The demand foelectricityin South Africa is on the upward trend. To meet the

demand, a state own enterprise embarked upon major infrastructuretgrajaich

have been plagued with cost and schedule overrun. The overrun is particularly severe

with returnto-servicepowerprojects. Theaim of the study was to finds ways of

understanding latent factors that pronabd@errun insuchprojecs. Thus, withthe

use of a case study, the paper presents the contributing factors to cost overruns, which

were overlooked at project inception. Major stakeholders with planning and

implementation responsibilities were interviewedtloe caseroject. A clear trend

tha was observable by all the interviewees was the inability to address cost and time

overrun that was encountered on the project dt
pathogensé in the ptheurgentlectrigitpdemandoprovidedc t . Rat her
a platform for the implantation of optimism biasd planning fallacywhich

stimulated pathogens. The practice, industry, task and circumstance related pathogens

thus influenced the scale of the cost overrun that has been reporteccarsehe

project. Thenotable insight provided by the exploratory study is that resident

pathogens im complex projeatnvironment can work in unison with optimidnas

and planning fallacyo engender cost overrun

Keywords:cost overrunmajorprojects South Africa

INTRODUCTION

Cost overrun is a barrier to the proliferation of infrastructure projects in developing
countries (Flyvbjerget al, 2003). The literature has established that cost overrun is
associated witimajorprojects (Priemust al, 2008). For instance, it has been

reported that project cost estimates may be wrong when compared to actual
development cost (Altshuler and Lubdr&003). Understanding cost overruns in
infrastructure projects in the broader construction context requires an assessment of
many factors such as competitive tendering, which shows causes, frequency and
severity (Park and Papadopoulou, 2012). Theserfaatal its dynamics give credence

to the reported assertion that a positive correlation exists between contract value and
cost overrun (Love, 2011). In this regard, the paper pregenpreliminary findings

of a study aimed at gaining additional underdtag of cost overruns in South Africa.
Although returrto-service (RTS) projects are done for seeamnomic reasons, their

cost should not constitute a burden to tax payers. Based on the South Africa
experience, a major feature of RTS projects at complét cost overrunsand a

reason pertains to the competition for the resources, commodities and manufacturing

1 femuze@cut.ac.za
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capacity needed for the design and construction of power projects (Schlissel and
Biewald, 2008)In other words, project complexity is a majactor for the
occurrence of overrun (Flyvbjerg, 2011ahe objective of the study wasittentify
mitigation decision®y understanding latent facthat promote overruns in major
infrastructureprojecs. The objective is underpinned by the premise Ri&S projects
suffer overruns due to planning and implementation mechanisms in South Africa.

AN EXPOSITION ON RTS PROJECTS IN SOUTH AFRICA

In response to high demand for electricity in South Africa, a State Owned Enterprise
(SOE) embarked on new and Rp&ver projects. The reason for the RTS of the old
mothballed stations is because it seems to be a quicker option to generate electricity.
Some of these RTS stations were mothballed for almost 20 years. In RTS projects,
most contracts are structured to allegcalation after a year. The longer the delay on
the project, the higher inflation costs, especially contract price adjustment. As an
illustration, in a case where items are manufactured and have not yet been installed
due to delays in the plant, titemswould have to be stored in a safe place. In the case
of specialised equipment such as the Switchgear for a power plant, it can only be
stored at the manufacturerdés storage facilit
the costcommitments would risé his explanation is crucial becauseshof the

items manufactured outside South Africa come into the country by air or sea freight
and could take 5 weeks to 18 monthAs.a result of the aforesaidhetreis aneed to

pay attention to either overestin@tior underestimation of deliverables of RTS

projects

In the case of lack of experience in contract works, thepnewvalence of RTS project

is a factor. Project experience is scarce when it comes to RTS projects. The
knowledge and experience elemenbmf the broadness of project information,

which are in relation to the strength of project team (Wang and Yuan, 2011). Having
these required attributes could be the difference between failure and success in a
typical majorproject. For instance, request foformation that often delay activities
would emanate from incomplete drawings due to a ¢édékowledge of what needs

to be done, or insufficient time to ensure the drawings are complete and checked
thoroughly, or incompetence. RITS projects, equipmd is not purchased newthey

are refurbished equipment. This makes it very difficult to estimate the cost to refurbish
as no two equipment is exactly the same. This is the reason why RTS projects mainly
use historical data to determine the estimates ddm be a simple method of

estimating, but could also be very inaccutaeauseavithout cautious utilization of

post bid data, this practice will lead to an inaccurate estimate (Chou, 2009).

Inflation and currency fluctuations have serious impact orakeof construction,
especially if the project involves importation of materials from another country
(Emuze and Kadangwe, 2014). Forecasting the trend of inflation S Sidran

African countries is particularly very difficult, and as such, the imgafetit on
procurement, purchasing decisions, collective bargaining agreements with local
unions and overall cash flow management (Gunhan and Arditi, 2005). Schedule
delays and implementation mechanism could also lead to cost overruns. There are
many posdile triggers: (1) the scope could have been underestimated or increased
because of customer requests; (2) customers can request changes in the design or
project requirements during the course of a project which cause completed work to
require rework; (3)he original plan mayot be practicabléor example,too
aggressively scheduled, or failing to take rework into account); or (4) other risks
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might have occurred, such as lack of staff due to hiring delays or delayed completion
of upstream projects (Foet al, 2007).

A RELATIONAL OUTLOOK ON OPTIMISM BIAS, PA THOGENS
AND COST OVERRUN

Infrastructure development projects are infamous for-awening cost and schedule
budgets Elyvbjerget al, 2003;Matta and Ashkenas, 2003; Love, 2011), and such
overrunsincreases construction cost on a daily basis (Flyvbjerg, 2005). Notable
reasons for these overruns includaterialprice fluctuations, contractor delays in
deliverableschanges in specifications and scope, inflatit@sign changes, funding
problems amang otherEnshasset al, 2009). In addition, major projects are often
exposed to performance problems with origins in upstream project activities where
multi-factor decisions are embedded (Mo#isl, 2011). The case of poor estimating

at the beginmig of the project serves as an example. Cost estimation is very important
in project management as it has a huge influence on decisions. When the estimate is
based on insufficient information in the form of uncertainties, it is generally incorrect.
Besideuncertainties, optimism bias and strategic misrepresentation constitute reasons
for cost overruns in major infrastructure projects (Flyvbjerg, 2008).

Optimism bias is an inclination to estimate items more confidently without a reality
check; and strategimisrepresentation is about purposely urelgimating cost and

time for political and strategic reasons (Giezen, 2012). The reason for under
estimating could relate to the need for the project to proceed based on the initial
estimate. Optimism bias occumhen decision makers were ov@utimistic about the
outcome of their planning endeavours (Flyvbjerg, 2008). This entailsestienating

the likelihood of positive events and undstimating risk and loss (Love, 2011).
However, the actions of strategiésmepresentation and optimism bias could stimulate
pathogens in the project implementation environment. Citing the work of Busby and
Hughes (2004), pathogens has been likened by Love (2011) to latent conditions that
lay dormant within a system until thegeariggered by an error. The fact that they are
latent means pathogens could reside within a system for a considerable length of time
and become an integral part of work practices in a firm. These pathogens contribute to
errors in different forms, whicinclude the deliberate practices of people, the nature

of work / task to be performed, the circumstance in which the project is embedded, the
structure and operation of an enterprise, the system of an organisation, and the
technical features of the toolddls employed in a process (Busby and Hughes, 2004
cited by Love, 2011).

Recent discourses haatsoshown that misrepresentation, optimism bias and
pathogens can work in unison or independently to produce excessive cost and
schedule deviation in a majproject.The cost overruns associated with major
projects are influenced by muftictor decisions at the early stages of procurement.
The degree of complexities in a particular project thus determines the proneness of
such project to cost overrun due to changescape, specifications, material prices,
and cost estimates, to mention a few. The exposition on RTS projects extends the
literature on project complexity. A keen look at RTS projects reveals that such
projects are characterised with complexity, fiaeaiity, and dynamism, which often
exist on the edge of chaos (Bertelsen, 2003). The construction industry is struggling to
cope with the increasing complexity of major projects because complexityaliater
determine planning, cordination and control regqements in a projectnfluences

the selection of expertise and experience requirements of human resiitcesce
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the selection of suitable procurement arrangements ettermine project
performance in terms of cost, quality, time and other considasgBaccarini, 1996).

Thus, managing RTS projects within a complex environment mandate the ability to
take cognizance of systems from varying perspectives so as to apply a range of tools
and methodologies that suits the needs of a prevailing situ&emifgton and

Pollack, 2008).

METHODOLOGY

A case study approach is used to examine the underlying dynamics that are
contributing to cost overrun. The case study, which is based on interviews and relies
on verbal reports, is exploratory in nature (Flyvbj@@lDb). The single case was
chosen because it represents a typical example of a more general problem related to
cost overrunn South Africa(Flick, 2014).From a methodological perspective, this
single case study detailed a single project through iet®svand documents so as to
provide insights and ideas in the early stages of investigating cost overrun in South
Africa (Fellows and Liu, 2008). The research design focuses on preconstruction
decisions and actions. Therefore scope creep, change ordamationship between
cost overrun and value for money and other elements of complexities, which are
synonymous with major projects were not interrogalteerviews were conducted

with participants from the SOE that does RTS projects in South Africa. Thi
refurbishment project started off with a budget of R4.3 biléifiar contract
negotiationsand at R14.6 billion, completion is yet far away. A protocol was
developed for the interviews, which were based on a purposive sample ZBligk,

The protocolvas guided by three research questibm=rviews wereonducted
amongprofessionals who aexperienced in the phenomenon under study. In depth
interviews were conducted, over a period of four weeks, at the project offices of the
intervieweesThe intervewees were all part of the management structures of the
project. The facgo-face interviews were approximately 40 minutes long, and the
interviews were digitally recorded prior to transcription. The interviewees were four
male and one female, and heléfetient portfolio within the project team. The five
intervieweesvere chosen as they are curremitidressingostmattersin thecase

project. The selection of the interviewees was influenced by their current job profile
and experiences in the specifiojgct. The interviewees have background training

and experience in engineering and project management. Descriptive narrative, which
is noted with single cases (Tracy, 2013), is used to present the findings in the next
section

RESEARCH FINDINGS - THE CASE STUDY

How does the SOE compile the scope of RTS projects before the commencement of
the works?

In response to the above question, the interviewees and the analysed company
documents show that the clietiig SOE) base the scope of RTS projects on previous
work that has been done as well as visual inspections carried out in the power station
through life extension studies, which incldd#ecking the conditions @quipment
andtheircomponents. Sometimes, it is not easy to open every component in the plant
so samplesvere taken to determine the scope of workifemssuch as vessels and
pumps.

Participant 1 elaborated that she will base the scbtfeeavork done on other RTS
projects so that lessons learnt can be used to avoid past mistakes. She thérdtone
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she is not certain that proper feasibility studies were done, and if it was done,
specialists and engineers should be held accountable where necessary. However,
Participant 2 stated that he will base the scope on a full site inspection, althaagh it
very expensive. The participant noted that if a proper inspection was not done, the
extent of repair, replacement and new built cannot be accurately determined. He
contends that it is prudent to spend slightly more on inspections so as to ensure a more
accurate scope of works is determined. In the same context, Participant 3 says he
would also base scope of RTS works on inspections, but the inspections will have to
be done in detail and make sure all items are covered. By doing more detailed plant
inspections, the SOE would be able to get a better understanding of the condition of
the plant, and, would have an idea of whether it is better to replace the components or
refurbish them. According to the participant, most of the mothballed stations were
built around 50 years ago. Some of the plant items are in a state where it cannot be
refurbished and need to be replaced. The technology used 50 years ago is not the same
as today. So a detailed inspection would be the best option. Where it is difficult to get
an investigation done, then he would look at similar work done previously and see
what the scope was and wse&hinformation. However, there appear to be a

cautionary tone with the latter perspective. Looking at other stations that were
refurbished may ab not be very accurate as the stations were built in different time
and locations. If a station was built in 1950 and hgsr&ratingunits, there is a

chance that the first unit was built in 1950 and the ninth unit was build 5 years later.
This would man that the condition of the first and the last unit would not be the same.
So basing the scope on other refurbished stations would be the last option of this
participant.

In contrast to the opinion of the first participant, Participant 4 stated thabifiasi

studies were done before decisions to proceed were made with the RTS projects. The

time it takes tdouild a new plant imssumed to be motleanthe project duration for
therefurbishmentan old plant Thus, refurbishment appears todmeattractiveoption

for a firm in urgent need of power generation capability. This is where feasibility

studies become relevant. The participant noted that by doing a feasibility study, the

SOE was able to see that it is feasible to refurbish the old plant tharaméld one.

The participant equally mentioned that although it is feasible to refurbish an old plant,

it should also be priced more accurately. Similarly, Participant 5 mentioned that risk
assessments were done, although with hindsight, it appears thasédssment were

not exhaustive enough. The participant conceded that risk assessment was done, but

the extent of which it is done only covers upstream activities and thus, it assisted to a
limited extent. From this participant view, the risk assessmewntsgrabably helped

to reduce cost overruns, but not to a huge extent as the RTS project still encountered

cost overrun. In the exact words of the participgnnay be t hey never all
time to be abl e t.tcawheobdservadaminsuifidienttimeto r i s ks o
undertake proper assessment is a factor in relation to RTS projects.

What is the magnitude of cost overruns that are experienced on RTS projects in the
SOE?

In general terms, the participants of the study observe that the magfitos

overruns on RTS projects is huge. The participants were experiencing huge cost
overrun on the specific RTS project in which they were engaged. In terms of the
specific project, all the participants mentioned poor planning as a major cause of the
situation. The participant noted that cost overrun impact taxpayers in South Africa
negatively as the main source of project fund is the national treasury. The effext o
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cost overrun on the SOE is negative in terms of budgeting, cash flow and image.
According to Participant 1, cost estimates should have been more effective, and, it
should have taken realistic market considerations into account, in addition-to a 10
20% premium on top of the estimates in the form of contingency. The second
participant was mre focus on planning. The participant opined that he would spend
more time on planning, and he would do the life extension studies properly and not
partially; he would need to know if there is potential improvement and what can be
reused and what cannag beused and that needs time, and that in particuianid a t
we don ot .Furéhexrhoteythe cranscribed data show that Participant 3 concurs
with Participant 2. The third participant mentioned that he would make suiie that

pl an prThepatcipagt aoted that the SOE should have examined and used
lessons learned in similar projects. The participant concluded that he would rather
spend much more time planning instead of rushing to the execution phase of the RTS
project. The perception of Reipant 4 and 5 were not different from the planning
related views.

What can be done to prevent scope induced cost overruns on future RTS projects in
the SOE?

All participants were in agreement that unclear scope and inadequate planning
influenced the erauntered cost overrun on thaseRTS project. If the scopeas

beenclearly defined in the beginning, it wouléwveclosed all procurement / purchase
related loop holes. It would eliminate suppliers coming with ridiculous prices and

would minimize compensation events. The first participant sumetagr view by

sayingha typi cal RTS project ideesnotheallyknow he st at.i
what exactly needs to be done in detail, so when the scope is poorly defined, there is a
high chance that you would hit cost overruns. Unclear scope means you are not too
sure what you need to do. When you are not sure what youmdedhen you find
unexpect ed expe Tepatcipahtfurihgr sughests taairyordeér to
control costs, there is a need to involve all the disciplines (engineers and financial
experts) in the planning process from the onset. The projelgriealso need to

ensure that the costs are market related. A realistic picture of the project should be
compiled alongside adequate contingencies. The nature of the contract or the structure
of the contract will also affect cost control, so the corrgme tyf contract should be

placed to make sure tloient does not incur losses. Participant 1 also mention that
expert advice on good cost control measures that can be used in order to make sure
value for money is attained, must be sought. In this redesdarticipant advocates

the placement of cost monitoring system from the start of each RTS project.

According to the second participant, the scope of each RTS project must be drawn up
by experienced persons who have a valid knowledge of the particylectproorder

to minimize cost overruns. In the South African construction environment, there must
be collaboration where lessons learned can be shared. The participant also highlights
the fact that experienced professionals should place RTS contrastsosensure

adequate accountability. On the one hand, Participant 4 stated that people involved in
placing contracts put their own interests first instead of the business interests. Once
people start putting the business interests before theirs, thenule see the extent

of cost overruns reducing in South Africa. On the other hand, Participant 3 reason
that the SOE overspend is because of poor management and inexperienced people that
handle projects, especially in Government. Verbatim, the participgeiis n t hes e
days we tend to give contracts to people that are inexperienced and know almost
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nothing, instead of giving this work to people or companies that have been doing this
kind of work for many years. o

The interviews show that scope, planning arsghection were highlighted as aspects

that may have contributed significantly to the cost of the RTS project (Table 1). All

the interviewees noted the interdependence of these aspects and their ability to alter
the cost of an RTS project. In essence pireeptions of the interviewees suggest that
the RTS project may have fallen victim to 'planning fallacy’. When planning fallacy
takes root in a project, managers make decisions based on optimism rather than on a
rational weighting of gains, losses, amdlmabilities- risks (Flyvbjerg, 2011a).

Manager tend to overestimate benefits and underestimate project performance
parameters by projecting forecasts of success without paying adequate attention to
potential for mistakes and miscalculations.

Table 1: Oveview of major perceptions of the interviewees

Aspect Comments

Scope Scope 15 determined through the input of life extension studies

Scope 18 influenced by the advice of experts

Planning | Planning 1s affected by upstream / executive decisions

Ineffective cost estimate and measures 1s a feature of poor planning

The experience and expertise of project actors affect planning outcomes

Inspection | ETS project scope and planning depend on life extension studies

Inspection 1s a determinant of repair and replace decisions

Inspection 1s dependent on expert knowledge

DISCUSSION

Although aconsensus about the management decisions that should have been made to
ensure that the project was delivered as initially envisaged was not discernable from
the study participantshenarrative in the findings shows that optimism bias and
pathogens may have combined to produce the cost overrun in the RTS project. The
optimism bias occurred through the decisions of the project sponsors based on the
theoretical assumption that it is cheapnd quicker to fix an old power station in the
South African construction environment that have been challenged by performance
problems (Valentin and Vorster, 2012). The bias was fuelled by the need to limit load
shedding and power cuts in the countirige recognition of the complexities and latent
dynamics related to RTS projects shows that the optimism bias led to a series of
events, which mirror the attributes of pathogens. The work of the project was started
using tentative information where desigrdaconstruction activities overlapped so as

to meetthe shortest delivery time. In this situation, individuals may repeat
inappropriate practices, such as taking short cuts and not following due processes
(Love, 2011), especially in relation to life extewsstudies, inspections, and cost
estimation. The lack of quality management during the planning process is evident
from the opinions of the interviewees. The planning gaps therefore made variation
orders, request for information, site instructions, mmetconformances, constant
features of the RTS project. The pathogens that eventuate in the project pertain to
practise, circumstance, industry, and task. For example, the haste in project

769



Emuze and Ravu

commencement led to inadequate assessment of risks and poori@stohabst,

which in turn opens the floodgate for huge compensation events that is fairly in
tandem with the practice of the industry. The nature of the task is also a factor in that
the refurbishment of old equipment is not a guarantee of expectednpenice in
operation. Most importalyt, a pathogen that seems to pervade the entire industry is
the lack of needed expertise, especially when specialist knowledge is a requirement
for the achievement of project objectives.

The examined case project supports the argument that the processes that have the
greatest impact on project success in the construction sector are activity definition and
project plan development. Leaders of this project appear not to have invested enough
effort in this regard. Thus, the improvement of project performance at the planning
phase of a project should concentrate more on the accurate identification of all project
activities; and ensure that a highality project plan is approved by key stakeleos
(Zwikael, 2009).

The analysis of Lovet al. (2012) supports the findings of this single case as the
circumstance of an optimistic feasibility and life extension studies was used to
produce the construction work packages due to surging electriaitgrakin South

Africa. The organisation and industry nature introduced knowledge and skills related
issues that affected the compilation of the planning documents (task), which failed to
circumvent problems at the implementation stageough underestimain of cost

and time, and overestimation of benefits (Buehtaal, 1994), the case RTS project

can be assumed to be a victim of planning fallacy as mentioned earlier. Koole and
Spijker (2000) noted that people would underestimatedasipletion times wén
planning fallacy is not addressed. In other words, the conventional planning method,
which relies on insider view, should be replaced with better forecasting method that
depends on outside view (Flyvbjerg, 2011a). A better forecasting method in this
context could be théreference class forecastingihich identifies a relevant

reference class of past projects; establish a probability distribution for the selected
reference class; and then compare the specific project with the reference class
distribution so as to determine the most likely outcome for the specific project
(Flyvbjerg, 2011a).

CONCLUSIONS

The need and worth of infrastructure projects is not disputed, but their final cost is a
concern. The reported innate feaswémajorprojectsi projectcomplexity anccost

overrun, are evident in this project. The case study shows that the approach to
planning, which was laden with hasty decisions constitutes the major reason for the
runaway costs of the project. The fdoeface interviews of five keymject

participant inthe casdRTS project that have exceeded its initial budget significantly
show that i mproper estimation of Owhat must
the magnitude of cost overrun encountered on the project. The informatéadthat

the urgency of the RTS projects may have influenced the decisgmnabead with
construction without a realistic estimation of the required activities. The urgency was
the fertile ground for the implantation of optimism bias, which effectigsgiyulates
pathogensand then, confirms the symptoms of planning fallddye practice,

industry, task and circumstance based pathogens thus influenced the magnitude of the
cost overrun that has been reported on the RTS project. The notable insigiiégbrovi

by the exploratory study is that resident pathogemscdomplex projeagnvironment

can work in unison with optimisiiasto engender cost overrun.
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The case points to the fact that in order to curtail cost overrun on RTS projects,
informed decisionsi®uld be promoted at the planning stage. This can be achieved by
ensuring that life extension studies and risk assessment are compiled without haste
before project implementation. Such a mechanism should promote quality
management in the design and all-poastruction activities. Provision for adequate

pl anning time should be made by the proje
misrepresentation / optimism biasies the commencement of the projects. All key
parties to the project should alset gnvolved in the planning processes and inputs

from each discipline should receive recognised considerafitiesuse of a better
forecasting method should equally be advocateavever, additional research is
required to establish the exact mechanisat Wouldaddress excessive optimism in
planning and pathogems an RTS projeatnvironmentAlthough this particular case
projectfocused directly on the topic and has been insightbuh the client

perspectivethe single case is a precursor to furtmeittiple studies related to cost
overruns in the South African infrastructure sector. It is imperative to conduct further
studies so as to eliminate bias and reflexivity errors from interventions that will begin
to address the problem in the secEarturestudies would also consider the inputs of
other members of the construction supply chain.
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The cost of poor quality (COPQ) in the construction industry are cost associated with

the prevention, discovery, and resolving of defects. These are caused due to failure in

preventing defects and wastages during construction work. They arise whether the
productisatd esi gn stages, manufacturing plants, or
purpose of this research is to identify the critical success factors (CSF) which have the

potentials to reduce the COPQ during planning and execution stages of carstruct

projecsin South Africa. This study is descriptively designed to obtain the views of

construction professionals in regard to the CSF for the reduction of the COPQ in

construction projects. A structured questionnaire survey was conducted amongst 60

corstruction professional to identify the CSF for the reduction of the COPQ in
construction projects. This study identiyed 1
construction projects from a list of 414gdirent CSF classified under five themes. The

ten most impdant CSF were: defining quality objectives (standards and

specifications); providing effective leadership; defining quality control mechanism;

team development and deploying skilled work force; team work; providing effective

leadership; fulfilling healttand safety requirements; measuring performance of

activities on critical path; improving the productivity of resources and initiating

accountability process. The study contributes to the body of knowledge on the subject

of the CSF for the reduction of COR@construction project in South Africa.

Keywords:cost of poor qul@ty, critical success factarSouth Africa

INTRODUCTION

Theproblem ofprojects por qualityin the construction industry is a global
phenomenomand theSouth Africaconstruction industry is no exceptiddespite the
legislated policies assuring quality products from construction firms by the South
Africa Council for the Built Environma (CBE) and other associated quality control
bodies to prevent this global construction industry problem, this problem is still very
much presentThe goabf construction stakeholdens either the public or private
sector is tasuccessfully complete th@oject on schedule, within planned budget,
the safest manner amdth the highest quality. Construction projects fiegjuently
influenced by either success factors that help project partiestresachoal as
planned such as attainment of the miram level of quality requirgdr poor quality
problems thastifle or postpone project completion.

! caigbavboa@uj.ac.za
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Over time, scholars (sedorris and Hough, 198 Pinto and Slevin1989 have
investigated factorg/hich aid successful completion of projeatishout any effect on
the cost, prticularly those which affeqrojectquality success more than otheffie
concept of success in a construction project can, according toreseagchers be
evaluated only when the evaluation dimensionsadezuately efined (Morris and
Hough, 1987. Generally, in any project the evaluatdimensions correspond to the
traditional constraints of time, cost, and quality parameters. Ashlaly(1987)

defined project success @sults better than expected or normaldgerved in terms

of cost, schedule, quality, safetind participant satisfaction. Therefore, when the
results obtained during and after completion of construction projects result in
significant cost discrepancies due to poor quality for example, themdjeet is
deemed not successful. Thus, this necessitates the studies of CSF for the reduction of
construction projects poor quality in order to achieve results better than expected.

Quality is one of the most important competitive strategic tools which many
organizationgnd national statdsaveusedas a key to develop products and services

in supporting continuing success. Quatitgnagement systems in all industries, are
designed to set a @eview for organization to follow, enabling understanding and
involvement of employegsroceeding towards common goal. In the cycle of never
ending improvemenwhich is required in the construction industry as client demand
value for money spent in lineitln the construction professionals mandate and

training quality measurement plays snportant rolen the assessment and assurance
of project successe$heassessment of the CSF for the reduction of the cost of poor
quality (COPQ)is considered as agger for the improvement of construction project
quality, and its associated problems such as rework, disputes, time overruns amongst
others Moreover, namprovemenin the associated poor quality issues ban
achievedvhen the CSF to mitigate againse tGOPQ are not studied agsist in

identifying opportunities fomprovementThere are many success factors, if
addressed effectively can reduce COPQ from construction prdjastthese factors

that the current study aims to assess in order to ettab®outh Africa construction
industry address effectively one of the many difficulties faced by construction
industries worldwide. As there have not been any known study which has addressed
this subject in South Africa.

However, the problems facing thenstruction industry isouth Africaare

significantly morefundamental, more serious and more comple&duath Africa
thesedifficulties and @allenges sit alongside the general situation of socioeconomic
and politicalissueswvhich are/were underpinned by the previous apartheid regime of
segregation; thus polarising the construction section with various protémist in

all countriesthe construction industfaces conditions of uncertainty and rishich

are totally diffeent from the causes in South Africahélsources of such problems in
South Africa are even more severe because of the dwindling tax base and other areas
demanding attention for spending. Therefore, the objective of the current stady is
identify the criical success factors (CSF) which have the potentials to reduce the
COPQ during planning and execution stages of construction project in South Africa.
The dentification of CSF for reduction of COPQ would be helpful for the
constructionndustry in South #ica, as itwould presenan opportunity fothe
construction industry stakeholdegosconcentrate on the identified CSF to reduce
COPQ from projectsThis will enhancerofitability, productivity, compatibility and
guality whichincreaesthe sustainaltly of national economic growtistrengthand
performancef the construction industrylhe study is descriptively designed to obtain
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the views of construction professionals in regaodthe CSF for the reduction of the
COPQ in construction projects.

COST OF POOR QUALITY

Quiality in the construction industry, according to Goetsch and H20@6)is a

dynamic state associated with products, services, people, processes and environment
that meets or exceeds customer expectations and contract requiremelagistan

Whilst Crosby(1979) in his workki Qu a | i t y statesthaFality is the

conformance to the standards and fitness for purpdsawise, ISO 9000 defined
qualityssit he degree to which a set of inheren
Similarly, FIDIC (2004) defineguality as ...... thaguality (excellencg, which meets

or exceeds the requirements of thra@oyer, as specified in the contract documents,

whilst complying with law, codes, standards and regulatory policy, vapply tothe

contract. Hu (2004) posits that quality is the symbol of human civilization, and with

the progress of human civilization, quality control plays an incomparable role in the
mandates of businesses. The definition of Hu (2004) bears resemblance to that o
Crosby (1979) which informs that quality must conform to standard and fitness for
purpose. Also, Duncan, Thorpe and Sunmer (1990) posit that quality refers to
standards and the ways and means by which those standards are achieved, maintained
and improvedipon. Whilst quality is key in construction products, it does not

necessarily refer to their prestigious attributes, but to the fithess of purpose of the
construction projects to the clients and
1979; Hu; 2004)Harris and McCaffer (1995) emphasize that quality is meeting the
requirements of the customer. The benefits of construction quality improvement have
long been emphasised by quality management experts and resedroherand Li,

2000. Improving constrution quality through reducing poor quality activities brings
several advantages such as: increased productivity improved morale and increased
adaptability in the process of change. Construction quality improvements increase the
chance of significant pro8tto be gained by providing better production quality,

which translates into higher expected utility for the customer.

COQapproach was pioneerég Juran (Venters, 200@sthef Cost of Poor Qu
inhisi Qual i ty Con tirl®5l. InHhia walk, Jorangue®that quality

issues need theconveyedin financial terms for executives to really understand and

take noticeSubsequently, Feigenbaum (1951) derived the classification called the
Prevention, Appraisal, and Failure (PAmodel of cost. In this model, quality costs

were divided into prevention, appraisal and failure costs. Furthermore, Crosby (1979)
redefined the cost of quality as the sunid?r i ce of Conf or mance an
Co n f or mPanoncber@f articles puldhed on quality related costs in construction

refer to these traditional classifications at least at some level (Love and Li, 2000).

However, there areategories of cosighich need to be considered during the

conception of projects. These includgprasal costs (costs incurred to determine the

degree of conformance to quality requirements), prevention costs (costs incurred to

keep failure and appraisal costs to a minimum), internal failure costs (costs associated

with defects found before the customeceives the product or service), and external

failure costs (costs associated with defects found after the custaremerethe

product or service). COPI@ the construction industris the cost faced due tbe

production of poor quality products and\sees.The COPCare easilytraced or

identified from the existing accounting reports and auditing syatethey are

obvious whenever they occur. For instarieehiffauerova andhomson (2006)

informs that6-15% of construction cost is found to be wastad to rework of
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defective componentigtected late during construction, while a furtbét of
construction cost is wasted due to rework of defecoraponents detected during
maintenanceAlso, Chapalkar(2011) states that theatureof poor works/ erra are
quit diverse estimating tha0-40% of allconstruction project poor qualibave their
roots in errors arising during the construction phasd,a whoppin$4% ofall
constructiorpoor qualitydefectscan be attributed to human factors like unskill
workers or insufficient supervision of construction woFkese observations suggest
that a thorouglguality management @onstructioractivitiesis needed and that
currentconstruction project quality managemapproaches need to be improved
throught he assessment of the CSF&6s thmt have t he
constructiorprojects

METHOD

The data used in this paper were derived from both primary and secondary sources.
The primary data was obtained through the survey method, while¢cbedary data

was derived from the review of literature and archival recdrds.primary data was
obtained through the use aftructured questionnaire aimed@tonstruction
professionain Johannesburp meet the research objectivése professionals were
randomly selected amongst their pe&usivey participants included architects,

quantity surveyors, civil engineers, abruction and project managers; excluding
construction clientand contractorsA list of constructionprofessimal who works

within the greatedohannesburg Metropolitan Municipalitsas obtained from the
respective professional council and the Council for the Built Environrtient

watchdog of professionals in the country via the various professional councdls. Thi
approach concurs with the work $fvanandKhalfan (2007)who advise that the
inclusion ofall construction professionals essential for successful project delivery
which applies to the current stud®andom sampling was used to select the
professiomls According toKombo and Tomp (2006yandom sampling is the
probability whereby people, place or things are randomly selected. From the list of
constructiorprofessionals, ® were randomly selected. This yardstick was considered
vital for the survey irorder to have a trugssessmenmf thecritical success factors

which have the potentials to reduce the COPQ during planning and execution stages
of constuction project in South Africa. &ause alprofessionalss contained on the

list had an equal chaa to be drawn and partpgte in the survey. Out of the 60
guestionnaires sent out, 8&re received back representing a 96.ifesponse rate.

This was considered satisfactory for the analysis based on the assertion by Moser and
Kalton (1971 that the resltiof a survey could be considered as biased and of little
value if the return rate was lower than 30% to 40%. Because the sample size for this
study was relatively small, all groups of respondents were lumped together in the
analysis in order to obtainggiificant results. The data were analysed by calculating
frequencies and the mean item score (MIS) of the 1@&¥€ Although the empirical
study is based on a relatively small samplé®tonstruction professionatbe

findings provide an insight intdné general perception of tikOPQ in Johannesburg
construction projects he calculation of the MIS is explained in the next section. The
research was conducted between the months of July to October, 2013. The
guestionnaire was designed based on the irdbam gathered during the literature
review and does not form partaf existing survey instrument.

Mean Item Score (MIS)
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A five point Likert scale was used to determine the @&fkh have the potentials to

reduce the COPQ during planning and executtages of consiction project in

South Africawith regards to the identified factors from #want review ofiterature.

The adopted scale was as follos:= Strongly disatge; @) = Disagree(3) = Neutraj

(4) = Agree and 6) = Strongly agreeThey v-m@oint Likert scalescores were

transformed to an MIS for each of t@&Fas scored by the respondents. The indices

were then used to determine the rank of each item. These rankings made it possible to
cross compare the relative importance of the itasngerceived by the respondents.

The computation of the MIS was calculated from the total of all weighted responses

and then relating it to the total responses on a particular aspect. This was based on the
principle that r es pectediceteria, sodsidereddogethsr,aen al |
the empirically determined indices of relative importance. The index of MIS of a
particular factor is the sum-pantscaehe respo
given by all the r e shpsumdfalmtasniumpossible pr opor
scores on the-point scale that all the respondentsidagive to that criterion.

Weighting were assigned to each responses ranging from one to five for the responses

of O6strongly di sagr ee dessedomathentticatlyrbeldwy agr e e
Equation 1.0The relative index for each item was calculated for each item as follows,

after Lim and Alum (1995):

MIS = 1m + 2rp + 3 +4u+5ne Equation 1.0
x N

Where;n: = Number of respondents for strongly disagree; Number of

respondents for disagra®;= Number of respondents for neutnad;= Number of
respondents for agrem; = Number of respondents for strongly agide; Total

number of respondentSollowing the mathematical computations, the critesgge

then ranked in descending order of their relative importance index (from the highest to
the lowest). The next section of the article presents the findings of the survey and
some discussion.

RESULTS AND DISCUSSION
Demographical specifics

Fromthestructurq uesti onnaire survey, it was foun
composition were: 10.0%rchitects25.0%quantity surveyors20.0%civil structural
engineersand 25.0%corstruction managers and 20.0% project managers. It was also

found thattherespn dent s6 are currently handling c
residential, road construction, and civil engineering related projects

Further findings revealed that 5%00of the respondents were male while £b.Qvere

female.This finding thus shows that the orientation of a male dominated construction
industry is gradually being revolutionised in South Africa, into an industry where a
significant numbers of females are now participating. Howbeit, 80.0% of the reported

25.0% gantity surveyors in the study were females. Also, findings relating to the
respondent sé ethnic background reveals th
were Whites, 2.0% where Indians / Asians and 3.0% were Coloured people of South

Africa. Therespodent s6 educati onal gualif-i cation |
diploma degrees, 27.0% haae equivalendf B-degree and 209 with a post
graduate degrees t heir hi ghest qualification. A

professional registration revealed th&t®o of the respondents where professionally
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registered with different built environment professions, while 65.0% where registered
as under the candidate category of their professional route to formal registration as
professionals. Also, it was found tt&#.0% of the respondents have been working in
Johannesburg for more than 10 years, while 13.0% have worked in Johannesburg for a
period of less than 5 years. Findings also shows that#bt@he respondents work

for constructiorconsultant firmsvhile 200 % of t he r es ppubldent s 6
sectorclient (government), while a further 35.% works for contractors. These finding
thus reveals that the respondents have a working knowledge of the construction
industry/ projects and activities in Johannesbbegice their opinions on the study
objective will be deemed credibl€he following sections present thesult of the

survey findings on the CSkhich have the potentials to reduce the COPQ during
planning and execution stages of comstion project in Sath Africawith regards to

the identified factors from thextant review ofiterature.

Critical Success Factors fothe Reduction ofthe COPQ

Based on the ranking (Rf the weighted averaggthe mean item scas€MIS) for

the listedCSF which have thegbentials to reduce the COPQ in South Africa
construction projects were identified (Tabkd)l The survey findings revealed the ten
(10) most CSF from a list of 41 CSF classified under five themes that have the
potentials to reduce the COPQ on construcfitojects in Johannesbuihe most
important CSkdentified under the planning stage CSF were: defining quality
objectives standards and specifications (MIS = 4;38pviding effective leadership
(MIS = 4.20) and team development and deploying oflskilworkforce (MIS = 4.13)
as shown in Table 1.

Tablel: Planning Stage CSF for the reduction of the COPQ

Planning stage CSF MIS RANK (R)
Defining quality objectives (standards and specifications)  4.39 1.00
Providing effective leadership 4.20 2.00
Team development and deploying skilled work force 4.13 3.00
Planring Clearly defining the project objectives (scope, time and cos! 4.12 4.00
stage Identification of processes and skills for activities 4.08 5.00
Identifying technology requirement for processes 4.03 6.00
Cash flow planning 3.85 7.00
Defining measurement and testing procedures 3.34 8.00

The CSF scores of the COPQ reduction for the organising stage of project

construction weredefining quality control mechanis(MIS = 4.12);team

development and deploying skilled work fo(®4lS = 4.12) and providing effective
project management process (MI'S = 4.02).
making process and empowerment, use of appropriate technology amongst others as
shown in &ble 2.

Table2: Organizing Stage CSF for the reduction of the COPQ
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Organizing stage CSF MIS RANK (R)
Defining quality contromechanism 4.12 1.00
Team development and deploying skilled work force 4.10 2.00
Providing effective project management process 4.02 3.00
Organizing | Defining the decision making process and empowerment 3.76 4.00
stage Usageof appropriate technology 3.88 4.00
Defining organizational structure 3.78 5.00
Use ofintegratedprocurement systems 3.71 6.00
Training, development and quality awareness of HR 3.68 7.00

Furthermore, the findings relating to the execution stage as classified irtelaicte:

work (MIS = 4.32) providing effective leadershiiMIS = 4.20) and the optimum use

of resources (M6 = 4.05). Others findings includaulfilling contractual obligations,
fulfilling health and safety requirements
shown in Table 3.

Table3: Executing Stage CSF for the reduction of the COPQ

Executing stage CSF MIS RANK (R)
Team work 4.32 1.00
Providing effective leadership 4.20 2.00
Optimum use of resources 4.05 3.00
Executing Fulf?ll?ng contractual obligations_ 3.93 4.00
stage Fulfilling health and safety requirements 3.87 5.00
Employee involvement 3.71 6.00
Fulfilling environmental protection requirements 3.66 7.00
Exercising transparency in procurement process and transaction 3.63 8.00
Protecting stakeholdergtits 3.51 9.00

The mosiCSF findingfor COPQ reduction relating to the monitoring stages were
found to include: fulfilling health and safety requiremgiM$S = 4.10) measuring
performance of activities on critical patHIS = 3.93) and measurement of executed
works (3.85) as shown in Tk4.

Table4: Monitoring Stage CSF for the reduction of the COPQ

Monitoring stage CSF MIS RANK (R)
Fulfilling health and safety requirements 4.10 1.00
Measuring performance of activities on cripath 3.93 2.00
Measurement of executed works 3.85 3.00
Monitoring Mea_surementbf yvastage and rewor€OPQ) 3.80 4.00
stage Audit of expenditure and procurement process 3.70 5.00
Fulfilling environmental protection requirements 3.68 6.00
Testing of executed avks 3.68 6.00
Measurement of productivity of resources 3.68 6.00
Measure Variation in planned and actual resource utilizatio 3.61 7.00

Lastly, the most CSF for the reduction of COPQ at the controlling stage of
construction include: improving the productivity of resources (MIS = 4.05); initiating
accountability process (MIS = 4.05) and improving the quality of input materials and
resourcegMIS = 3.98).

Table5: Controlling Stage CSF for the reduction of the COPQ

779



Aigbavboa and Thwala

Controlling stage COPQ MIS  RANK (R)
Improving the productivity of resources 4.05 1.00
Initiating accountability process 4.05 1.00
Controlling Improv_ing the qual_ity of input materials and resources 3.98 2.00
stage Reducing the gap in planned and actual schedule 3.85 3.00
Reducing he gap in planned and actual cost 3.83 4.00
Reducing the gap in planned and actual scope 3.73 5.00
Reducing the gap in planned and actual resource utilizatio 3.49 6.00

The research findings are not significantly different from findings of other cultural
contexts. However, they are peculiar the South Africa construction industry because
of the extent of regulation via policies and the various government legislated
professonal bodies and councils. Tien most important CS&s identified from the

above five classification (IJefining quality objectives (standards and specifications);
(2) providing effective leadershig3) defining quality control mechanisr¥) team
devdopment and deploying skilled work ford) team work;(6) providing effective
leadership(7) fulfilling health and safety requiremen{8) measuring performance of
activities on critical path(9) improving the productivity of resources afid)

initiating accountability process are the topical issues the various regulatory
professional councils/ bodies such as the South Africa Construction Industry
Development Board (cidb) have been mandated to address since inception. For
instance, on the CSF for tpeovision of effective leadershighe various professional
bodies such as the South Africa Council of Quantity surveying Profession (SACQSP)
and the Construction Project Management Council have organiser series of leadership
training which contribute tthe registered professional Continuous Professional
Development (CPD) training. Besides, in order to create health and safety leadership,
the Construction Project Management Council through the order of the Minister of
Public Works have create a separafgistration route for professional health and

safety managers who will be responsible for leadership in this aspect.

Furthermore, theurvey results concsiwith the findings of the study dha and lyer
(2006), where it was fourithatdefining quality olectives (standards and
specifications); providing effective leadershgmdteam development and deploying
skilled work forceas factors which could mitigate against the COPQ in construction
projects.Also, the findings from the current work concurs with the study of
Mahmood, Shahrukh and Sajid (2012) when they founddlaat work; providing
effective leadership; fulfilling health and safety requirements; measuring performance
of activities on critical pathmproving the productivity of resources andiating
accountability process are CSF for the reduction of the COPQ in construction projects
in the Pakistani construction industry. Moreowéewton (200% states thatesource
plan has to be adequatelgwelopedand distributed to every section involvedaimy
project in order to ensure the successful delivery of the project, thus avoiding the
incidences of cost overruns. addition, Johnsorg§choles and Whittington (20P6
stresgstheimportance of adeqtafunding throughout the projeshich is also
highlighted in the current findind@-his they informedwill ensure that no activity is
hampered, due to funding shortages. iffygortance of contract documentativas
highlighted by Kerzne2006), who suggss that, if no contract is signed, it would be
difficult to ensure performance of the necessary activilieis seldom happens, but
where there is no adequate leadership to ensure the coordination of construction
activities, this can occur. Likewise, tgeound breaking work oAshleyet al (1987)

on CSF construction project also concurs partially with the current findings. Asthley
al. (1987) found thammanagement, organisatiand communication; scope and
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planning; controls; environmental, econonpolitical and social; andonstruction

technicalar e typical CSFo6s for the reduction o
Based on the results of studies conducted in other geographical regibnas

Pakistan and Brungihecurrent resultseem to be mee or less the same; howbeit, it

the first of its kind in South Africalhese results are important for future research

studies in order to observe trends and shifts with regard ©SFkewhich have the

potentials to reduce the COR@ construction projés in South Africa, using the
Johannesburgonstruction industry as a case studlyis study provides a baseline for

further studies in South Africa to enable researchers to monit@3Rkewhich will

reduce the COPQiconstruction projest

CONCLUSIONS

The study investigated ti&SF which have the potentials to reduce the COPQ in

construction projects the South Africaconstruction industrya case Johannesburg

This study identiyed 10 CSF for the reduc
a list d 41 diaerent CSF classified under five themes. The ten most importanaCSF

identified in from the studwere: defining quality objectives (standards and

specifications); providing effective leadership; defining quality control mechanism;
teamdevelopment and deploying skilled work force; team work; providing effective
leadership; fulfilling health and safety requirements; measuring performance of

activities on critical path; improving the productivity of resources and initiating
accountabilityprocess.

The study concludes that there are a numb&abbrs which have the potentials to
reduce the COPQ in construction projects in South Africa of which when properly
implemented will give the industry an advantage to meaningful enlpaofigbility,
productivity, compatibility and qualitgelivery of construction jobs which will boost

the sustainability ofhe South Africanational economic growth and strengtid
performancedf the construction industryHence, it igherefore recommended that
adeaateand effective monitoring of construction projects and provision of feedback
by the project tearadequately planning and coordination of construction activities,
timely issuing of information, ansbundproject management skilésnd periodic

quality audit of construction projectshould be the main focus of the parties in project
constructiorprocesslt is believed that the results of this study can be of immense
assistance to the construction stakeholders (clients, contractors and consultants) and
construction industry academics. The stakeholders can better understand the changing
aspects otonstructiorproject management amtldeywill be able to make concerted
edorts to reduce the incidents afnstruction poor quality thus avoiding cost
discrepan@s which can result to dispute and other problémaddition the

construction industry academics can conduct similar studies in other parts of South
Africa and identify theCSF for the reduction of COPQ and the cost of reworks
amongst others.
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Life Cycle Costing (ICC) is widely recognized amongst practitioners and academics
as a valuable tool in assessing the economic efficiency of constructedefacilit

Clients now want buildings that demonstrate value for money over a long term, and
are not interested simply in the design solution which is the least@xpefihis
changehave led to and highlighted the importance of LCC approaches to the design,
construction and operation of buildings. However, the majority of building designs
are still currently produced unsullied by thoughts of maintenance implications, life
expectancyr energy consumption. In a forward looking approach, the paper attempts
to provide some recommendations that should facilitate and enhance the
implementation of LCC in the UKA questionnaire was distributed to two group
samples of 80 practitioners; tqaantity surveyors and builders with a total of 70
practitioners (35 aside) completing the survey. The key findings of the statistical
analysis inétated that builders ranked tteek of data as the most prevalent problem
while quantity surveyors felt it &s the lack of a universal framework. The results
suggest that there are different opinions and perplexity on issues relating to LCC
application. This research will be of interest to industgcpitionersand academic
researchers withreinterest irlife cyclecosting

Keywords:barriers life cycle costingtechniques

INTRODUCTION

Several studie@Pelzeter2007 Olubodunet al 2010; Opoku, 20)3Aave strongly
advocatedhe need to consider the lotgym cost of design decisions. Recent

guidance for projects procured using the Private Finance Initiative (PFI) or+Public
Private Partnership (PPP) routes advocateaghef life cycle costintechniques

specifically as theprovide an assessment of the ldagn cost effectiveness of a

project It can be used as a means of comparing options and their associated costs over
a period of timeCuéllar and Azapagic, 2014) as a tool for assessing the long terms
costs of ownergp in existing buildings through stochastic modelling and key
performance indicators (Kirkham and Boussabaine, 2000a).

Given the capacity of LCC to capture essential information associated with the
management of an or gani s dstindecsionsmalkang s et s an
competence wkh it offers, it is rather disappointinigat these benefits are not

replicated in reality where there is an obvious lack of attention paid to(LTREDA

Technology, 2008)

Undeniably numerous studies and in particullubodunet al (2010) andArja et al
(2009)all recognised a significant absence of LCC implementati@onstruction

1 0.oduyemi@derby.ac.uk
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operationsSubsequently, several researchers have sought to determioaertaes of
life cycle costing methodologyslucha and Baunmab, 2003 Kishk et al. 2005;
Swaffield and McDonald, 2008However, no research has simultaneously enquired
about the viewfrom Quantity Surveyors and Builders on fiiely barriers of LCC
application.

The advantages of usiniel cycle costs arandeniable. Bouachera, Kishk and Power
(2007)in their research project concluded that it enables practitioners and researchers
to evaluatdong-term effectson different construction scheme$ig papetherefore
evaluates the barriers KCC applicatios in the UK andsuggests how the usagem

be improved. lalso discusses a survey wifluantity Surveyors and Builders

majority of who have worked in the construction industry for over 5 years

DATA COLLECTION

A survey utilizing a questionnaire was dilstited electronically by email to a random
sample oB0 practitioners (Quantity Surveyors and Builders) in the UK. The
questionnaire comprised three main sectibaisles 13) each exploring different parts
of the research question.

The first section soug informationonther&s pondent 6 s prabksll e as show
and 2. The second section included questions primarily addressiagpiwation of

LCC as shown in (sealble 3. The third sectiomanked 13 key challengeslentified

from the literatureThe questionnaire responses were assigned numerical codes and

the data was analysed using descripéind inferentiabtatistics methods in Stata

version 12.0

ANALYSIS AND DISCUSSION OF RESULTS
Respondentso6é profiles

Table 1 show that 50% of the respondemtseither Quantity Surveyors or Builders.
And that8 out of 35 Builders havieetweerB out of 35 Builders havieetweerD-5
years construction experience, 19 havi6years and 8 respondentish overll
years'experience

Tabl e 1: R e s p cate dnel gyetrd of expedengeo n s e r

Background Freg Percent Cum 0-5 6-10 11 and
above

Builders 35 50 50 g 19 g

QSY 35 50 100 14 7 14

Total 70 100 22 26 22

Table 2belowshows that all respondents hadlegree in construction related courses
while 16 builders and 17 quantity surveyors hdbatgraduatelegree although none
had aDoctor of PhilosophyRhD). Similarly, 54 profesionals (25 builders and 29

QS were members of thRoyal Institution of Chartered SurveyoRICS), 31
resppndents (18 builders and 13 R&@ere members of tHgritish Institute of

Facilities Managemer{BIFM) while 59 respndents (32 builders and 27 R&ere
members of th€hartered Institute of Building]OB). This means that all
respondents are suitable to proffer answers to the objectives of the study.
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Tabl e 2: Respondent 6s Academic and Professi ot
Background BSc MSc PhD RICS BIFM CIOB Total
0 1 0 1 0 1 No Yes No Yes No Yes
Builders 33 16 19 35 - 10 25 17 18 3 32 35
Q5Y 33 17 18 35 - 6 29 22 13 &8 27 35
Total 70 33 37 70 16 54 3 31 11 59 70

Application of LCC

Table 3 noted thaall respondents were aware of LCC application. Mbdshem (34

builders and 33 QSwere directly involved in LCC application. 67 resilents (33

builders and 34 Qrave used LCC less than 20 times while 2 respondents (1 builder
and 1 QSV) have usedbetween 21 and 40 times, no respondent has used LCC more
than 40 times. This shows the limited understanding and restricted usage of LCC. This
could be ascribed to the barriers associated with LCC implementation earlier
mentionedn this pape

Table 3: Aplication of LCC

Background Often used Total
Lessthan 20  Btw 21 and 40 More than 40
Builders 33 1 0 35
Q5Y 34 1 0 35
Total 67 2 0 70
Background Direct use Total
Mo Yes
Builders 34 1 35
Q8Y 33 2 35
Total 3 67 70

Barriers to LCC

Lack of reliable data

In this survey, the builders stated thaatk of readily available and reliable Bdata

as the most significant barrier that inhibits suecessful practical implementatioh

LCC (table 4) Thisfactor is ranked second based on the Quantity Surveyors' opinions

(table 5)This concurswith the findings by Swaffield and McDonald, (20@8) their
researchohCCusecby contractords quantity surveyo
(2007) who sought thviews of real estate professionatsuse of LCGn Germany

and Sterner, (200®n their surveys aftakeholdersn LCC applicationgn the

construction industry in Sweden.

Lack of common and standard method
Quantity Surveyors as shown on tableited bck of a common methas the major
limitation of LCC and one of the key problems that exist in LCC is the lack of an
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acknowledged methodology for carrying out an LCC procedums.factor is ranked
second based on the builders' opinions (tabl&lg.jaurneytowards a standardised
methodhas beemuted by practitioners sind®70.However the construction
industry is yet to develop a framework for LCC that is not only univgraateptable
but more importantly dynamia useasmostclients now want buildings that
demastrate value for money ovetang term.Subsequently, several researchers have
sought tause different methadto deliver effective solutions to the problems of
uncertainty quantification (Kelly and Hunter, 2009; Kigim, 2002; Choongt al,
2002; Kirkham, Boussabaine and Kirkham, 2002). However, there is still no real
credibleuser friendlymethod in place as the existing frameworks do not enable
researchers to forecast future operational and maintenance costdriiefpating
quantitative risk assessmtaneasuresJreedy, 2006).

Type of investor/user

Most developers are concerned with the initial costs as they do not manage the
buildings when completed. This result in a lack of kbeign interest in thewlding
operating and maintenance costs and similéhky lack of capital and the high
financial costs angrevailinginterest rates can limit invessmwn advanced investment
to cutthe operating costs.

Dealing with intangible factors

Dealing with intangible facirs is also a very important barrier he tesign or
component selection decisions can often be taken based on factors otlfieaticaal
criteria. Most of these factors cannot be assessed in a strict LCC framework. This is
mainly because either theyean conflict with the main LCC objective or because

t hey ar e -fmonsan cyi adl#fajrnKRolotkk2001)A |

Table 4: Riilder's level of agreement

Wariable Obs  Mean 5td Min Max
Dev
Lack of reliable data 35 4686 0900 1 5
Lack of common standard 35 3571 1170 2 5
Tyvpe of investor 35 3686 1762 1 5
Dealing with intangibles 35 3286 1426 1 5
Lack of procurement award incentives 35 2714 1226 1 4
Lack of monitoring 35 2914 1222 2 5
Risk and Uncertainty 35 2486 1380 1 5
Lack of clarity of LCC principles 35 2914 1442 1 5
Lack of fiscal encouragement 35 2765 1372 1 5
The industry’s relative lack of interest in LCC 35 2171 1150 1 5
implications
Overabundance of cost models 35 2229 1080 1 4
Not required by Clients 35 1.800 0933 1 4
Market Conditions and Assumptions 35 1.829 0857 1
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The prevalent market conditions have momentous influence on LCC. Theifuture
unknown, but LCC encompasses a countless deal of forecasts and assumptions of the
future. These include the maintenance and operating costs, rate of interests, inflation,
material and component prices. But in truth, these factors tend to change wiesh app

to different interest rates and different scalkesrpi and AlaRisku, 2008). The
uncertainty surrounding the variables used in any LCC model should be eliminated to
improve the precision of the approximation.

Risk and uncertainty

It has been widelyated that concerns about using a LCC approach are based mainly
on the risky nature of the assumptions on which the forecasts are modelled
(Boussabaie and Kirkham, 2008 Whilst forecasting of future costs is to some extent
notan inexact science, this shd not dissuade analysts and managers from
attempting to apply LCC principles (Kishk,-Alajj and Pollock, 2001).

Table5: Quantity Surveyor's level of agreement

Wariable Obs Mean Std. Dev.  Min Max
Lack of common 35 4514 0.853 2 5
standard
Lack of reliable data 35 4.743 0.443 4 5
Risk and uncertainty 33 3.971 1.175 1 5
Market conditions 33 1.800 1.132 1 5
Not required by clients 35 2371 1.555 1 5
Dealing with intangibles 35 1.714 0.924 1 4
Type of user 35 237 1.150 1 5
Laclk of fizcal 35 2.143 1.089 1 4
encouragement
Lack of monitoring 35 2629 1.395 5
Lack of procurement 35 2914 1.442 1 5
award mncentives
Lack of clarity of LCC is illg 1.451 1 5
principles
The industry’s relative 35 3.029 1.485 1 5
lack of interest in LCC
implications
Overabundance of cost 35 2.143 1.215 1 5
models

Tables6to how t he Pear sonods dodounrandomfaciors n

to determine if there waa significant difference in the opinions of the builders and

guantity surveyors.

In the main majority of leents are ill informed about the benefits of a life cycle
approach, which can lead subjective decisiemaking. Moreoverglients may have
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a limited foreseeable use for the building and different organisations may have

different expectations of the constructed asset in the future. Therefore, it is critical to

understand the expectations of different project participantsghinoa ut a pr oj ect 0s
and consider the relevant factors which affect the implementation of LCC.

Table6: Lack of reliable data

Background Lacofreliabdata Total
1 2 3 5
‘Builders 1 1 1 2 30 35
QSY 0 0 0 9 26 35
Total 1 1 1 11 56 70

Pearson chu2{4)= 7.7403 Pr=0.102

This means that there 1s no significant difference in the opinion of either
the builders or quantity surveyors

Table7: Lack of common methodology

Background Lacofcomonstd Total
1 2 3 4 3

Builders 0 9 7 9 10 35

Q5Y 0 2 2 7 24 35

Total 0 11 g 16 34 70

Pearson chi2(3) = 13.2470

Pr=0.004

This means that there i1s no significant difference in the opinion of either
the builders or quantity surveyors

Table8: Risk and Uncertainty
RISK AND UNCERTAINTY

Background Total
1 2 3 4 5

Builders 15 0 9 10 1 33

Q5Y 2 1 9 7 16 33

Total 17 1 18 17 17 0

Pearson chi2(4) = 24.7059

Pr=0.000

Note: p-value = 0.000 indicates that the opinion of the builders 15 significantly
different from those of the quantity survevors.
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Table 9 Not required by clients

NOT REQUIRED BY CLIENTS (Notrequiclient)

Background 1 2 3 4 5 Total
Builders 17 10 4] 2 0 35
Q5Y 15 7 3 1 7 33
Total 32 17 11 3 7 70

Pearson chi2(4)= B.0787 Pr=10.089

Note: At pvalue =0.089, this implies the difference in the opinion of both builders
and quantity surveyors is significantly different only 10 percent significant level.

The results from the table 6 tes@ggest that there are different opinions and
perplexity on issuesiating to LCC application. Whilst the surveythe barriers of
LCC abound, this is the first time a survey of builders and quasutyeyors has been
carried out. Builders were selected in particular as there has been an exponential
increase in the nunel of developers and sditiild in recent years and most
especially with the rapid increase in energy efficient buildings.

The majority ofbarriersaredirectly associated to the lack of adequate knowledge of
LCC processes and mechanisms. Th&y also b&lue tolack of readiness from
stakeholders to set up suitable mechanisms to resolve these issues. These and other
issues need to be adequately tackled before a higher level of application of LCC can
be established.

RECOMMENDATIONS AND CONCLUSION

As discused above here are many obstacles facing the practicaléempntation of

LCC. Thispresents an interesting challerggeexploring new approach thaould

seek to spead the benefits of LCC amdercomesome of the aboviearriers to LCC
adoption In respase, a number of remedial actions have been suggested such as the
development of a standardised L&proach(British Standard nstitute 2008)andthe
introduction of more Building Cost Information Service (BCIS) cost data sets for life
cycle cost analysis

These aralsoissueswvhich could be addressed by a recognised organisation in the
industry such as thRICS andthe CIOB. These professional organisations could
encourage increased LG ducation fotheir memberslt is also expedient to integrate
risk and uncertainty in LCC calculatiomsorderto improve tke precision of forecasts
Failure to do thisvould result imnot reaping the benefitsf the LCCapplicationsas
cost computations would be inexact. Applying these procedures and steps would
augment the accuracy of cost forecasts, accelerating the integration into the
examination of unanticipated happenings all through the life cycle of the building.

This paper has given an overview of the barriers of LQ®liegdion in the UK with
suggestioa onhow its implementation can be improved. This has led to the
identification of the most relevant barriers hindering its implementation. It also ranked
the opinions of Quantity Surveyors and Builders. This would effectively allow
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researchers to be moavare about the obstacles hindering the frequent application of
LCC. Itis hoped that as a consequence, the industry will make constructive strides
towards application of LCC a as a mechanism for considering the cradle to grave
implications of their work.
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CONCEPTUALISING ORGANISATIONAL
RESILIENCE: AN INVES TIGATION INTO PROJEC T
ORGANISING

Karen Oppong Banahené, Aaron Anvuur and Andrew Dainty

School of Civil and Building Engineering, Loughborough University, Leicestershire, UK

Organisational resilience is a capability which enables organisations to adjust to
perturbation, moderate the effeofsrisk and uncertainty and take advantage of
emergent opportunities. The concept of organisational resilience has in the main been
developed and operationalized in relation to permanent and stable organisations. The
concept is, however, far less appliedotojectbased forms of organisation, where the
temporary, crosunctional and dispersed nature of delivery teams renders some of
these concepts problematic. This paper identifies the challenges in applying the
concept of organisational resilience to jeat organisations by systematically

reviewing and relating the lines of literature on organisational resilience and project
organising. For example, the temporary nature of project organisations hinders
learning and knowledge sharing necessary to enstdyaamic response to evolving
threats and perturbations. Other inherent factors, such as the distributed locations of
project personnel, also impede this development. This paper goes on to refine the
research necessary to develop the concepts so as speyndeo the challenges of
projectbased working.

Keywords:adaptive capacityorganisational resilien¢@roject organisingrisk.

INTRODUCTION

Organisations are complex entities which manage and maintain our infrastructure and
contribute to the economy and the society as a whole (Sev#dlle2006). As such,
organisations need to adjust to perturbations and take advantage aible

opportunities and mitigate threats (Giezen 2013; Sesfll 2006). Perturbations are
major external or internal spikes in pressure beyond the normal range of variability in
asysten{ Gal | op.énThe&O0rdt)i on of resilience;
to manage perturbationsd has been used
moderate the effects of risk and uncertaintgt take advantage of any available
opportunitiefGunderson 200Q;uthans 2002Folke 2006; Gallopin 2006However,

the notion of organisational resilience has in the main been developed and
operationalized in relation to permanent and stable organisations (Luthans 2002;
Vogusand Sutcliffe 2007; McManus 2008).

The current promotion of continual improvement and development of innovative ways
(Emmitt 2010; Gareis 2010; BSI 2014) of executing an activity or endeavour in both
permanent and temporal organisations has called foincahemployment of

personnel from diverse organisations with complementary skills to come together
(HodgsonandCicmil 2006 van DonkandMolloy 2008)to execute a project, thus,

1 k.oppongbanahene@Iboro.ac.uk

Oppong Banahene K, Anvuur, A and Dainty, A (2014h€eptualising organisationadsilience:An
investigation into projectn: Raiden, A B and Aboagylimo, E (Eds)Procs30" Annual ARCOM
Conferencel-3 September 204, PortsmouthUK, Association of Researchers in Construction
Management/95-804.
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forming an unstable and temporary organisation; project organigKiitan et al

2012; Winch 2013)In a project based sectors such as construction, the employment
of the notion of resilience hagtgely been infrastructure and asbased focused
(Bosher 2008; Boin and McConnell 2007) with minimal or no focus on the personnel
who execute the works. However, authors suclPaskendorff (1996 Séderlund

(2004) Winch (2013)andGiezen (2013have called for research into developing
measures to strengthen these forms of organisations so as to continually withstand
future possilke perturbations.

Arguably, the temporary, cro$snctional and dispersed nature of delivery teams

renders employing the notion of organisational resilience in prbgsgd forms of
organisations problematic. This paper therefore identifies the spduwlienges in

applying the concept of resilience in project organising by systematically reviewing

the lines of literature on organisational resilience and project organising. The review is
divided into three parts comprising defining the notion of resikeand its dimensions

in general and in organisations, the identification of the challenges in embedding
resilience in project organising, and the suggestions as to the research that is necessary
to develop the concept of resilience so as to respone teptrific challenges of
projectbased working.

DEFINING RESILIENCE

Evolution of the Construct

The first application of resilience in syste
to describéhe capacity of steel as a material to withstand s(Rigsm 1984;
Alexander 2013). Thisapacitto6 absor b shocks and maintain fu
be known agngineering resiliencgimm 1984; Holling 1973, 1996; Tilmamnd

Downing 1994). Thus, the focus of engineering resilience is efficiency, stability,

predctability and return time to normal functionirfigolling 1973; Walkeet al.

2004; Folke 2006). The notion of engineering resiliemas theremployed in

psychology in the 19506s to describe how chi
withstand shockGarmezyet al. 1984; GlantandJohnson 1999).

Anot her definition of resilience emerged in
(1973) seminal paper wwhich he introduced the notion of 'ecological resilienthis

noti on capt ur eapacitydos rerlewak mergamisatos and t h e

devel opment 6 and, thus, focuses on persisten
1973,1996; Folke 2006; Gunderson 2000) . Therefore, ecological resilience subsumes

the concept of engineering resilience and emphasizdynamic adaptive response to

change and higher and better levels of functioihglling 1996; Folke 2006; Klein

et al 1998).

An engineering resilience perspective, thus, implies a reactive focus on building in
resistance to or developing responsema@isms for predictive perturbations
(Bruneavuet al. 2003; RiceandSheffi 2005). In other words, engineering resilience
primarily focuses on risk and usually involves the use of mathematical tools in
assessing the likelihood and impact of each pertub@Winkler 1996; cf. Knight,
1921). On the other hand, the ecological resilience perspective implies a proactive
focus, on managing both risk and uncertainty; hence the emphasis on flexibility and
dynamic and continual development of the system to susigtier and better levels

of functioning (Carpentest al. 2001; Sevilleet al 2006). In building on these
engineering and ecological foundations of the construct and focusing on different
targets and research domains, scholars have developed numerous definitions of the
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resilience constructThese definitions of the resilience struct, which compete for
primacy across numerous research domains stand in the way of a unified
understanding of the theoretical dimensionality, antecedents and outcomes of the
construct. These issues are discussed in the following subsections.

Review ofdefinitions used in previous research

Growth in resilience research over the past few years has been marked. For example, a
Google Scholar search conducted by the authors in April 2014 revealed that research
in resilience increased by 10% from 1991 to2@0d over 60% from 2002 to 2013. A
comprehensive review of the studies on resilience reveals 35 emergent definitions of
the construct from the engineering and ecological perspectives. The review shows that
resilience is clearly a malleable and nebulous tdhat has been appropriated across a
multiplicity of different application domains and blended with a range of other related
concepts. Its malleability might explain the enduring utility of the term to account for

SO many natural, organisational and staliphenomena, including being: a process
(Rutter; 1999; Coutu 2002); an outcome (Kletral 1998; Timmerman 1981); and
6circumstance detae00d;Bmmnratal 20X ;rGurelerdore r

2000). However, the versatility of the resilience ¢ has also meant there is, as

yet, no agreement on its theoretical dimensionality, antecedents and consequences

(McCubbin 2001; Sevillet al. 2006).

Table 1:Representativdefinitions of resilience

Author Focu: Eroad Perspactive
Engmeering Ecological
{15’383!1::-!]'.';59 oast - *The :=lf-organising capacity of the coast
B to preserve actoal and potential fonctiams
under changins byrdraulic 2nd
marphological conditions’.
Eruneam =t al Comipavmity - R . . - i
(2003 p.735 Ability of secial units to mitigate, coptam
hazards and carry out recovery actvities'.
Holling (1573} Ecological system - A measure of the persiztence of systems
p.l4 zmd of their ability to 2bsorh change and
disturbance and stll mamtain the same
relationships between popalztion: or s@te
varizblaz’.
Baosher {200%) Infrastractare ‘A quality of abuilt environment's
p.13 capability {in pirysical, institutional,
sCopomic and secial terma) to keep
adapting to existing and emergent
threats".
Cirha (20023 Individual - "The ability to accept, have a stronz belief
P thiat life is meaningfol mmd that there is the
need to myproviza’.
Foutter {15907 Imdividual Child 'A process of relative resistance to -
p 112 peychosocial risk experiences’.
Bhamra etal, Orgamization - ‘Besilisnce is the emerzent property of
{2011 p. 3587 orgamizational systerns thas relates to the
inrherent and adaptive goalities and
capabilities that enable: 2n organization’s
adaptive capacity doring turbulent periods”.
Timmerman Socisty ‘The measure of a system s or part of -
F19B p 21 2 gystem s capadity to absork and
recover fom the occuarence of 2
hazardpun: svent”.
Walker =t al, Socro-ecological ‘The capacity of a system to 2bsork -
2004 p. 2 Fyshem dizsturbamce zmd reorganizs wiils
nrdersoins chamze so 23 to =il
retam eszentially the same fonction,
structure, identity, and feedbacks”.
Pimam (1084) Specia "The speed with whichk a system -
p 3R rehums to its original state followins
2 perturbation”.
Rice & Sheff Sapply cham - " Ability to recover from disruption quickly
(2003 p4l oy bailding redundancy ard flexibility into
its supply chain’.
Adger (20000 Worksroap - "The ability of groaps o commuRitie: to
P 347 ComEImIty oape with extemal streszes and

disturbamces as a result of 2ocial, pelitical,
z2nd environmental change’
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Table 1 summarises the main definitions ofrib&on of resilience reviewed from the

35 emergent ecological and engineering resilience definitions. (Gadohnson

1999; Adger 2000; Gunderson 2000; Racel Sheffi 2005; Bhamrat al 2011). From

Table 1, it can be seen that the definitions ofiszsie from an engineering resilience
perspective, such as those by Walikeal (2004) and Rutter (1999), emphasize

stability and resistance during perturbation and, thus, imply hardening the organisation
against shocks through building in redundancyyondrdening systems. On the other
hand, definitions of the resilience construct from an ecological perspective place
emphasis on responding flexibly to perturbations, bouncing back to a stronger, more
resilient states (RicandSheffi 2005).

There is als@ lack of conceptual clarity on how resilience is different from related
concepts such as vulnerability, adaptation, and transformation. For exdamdsen

et al. (2006) define vulnerability as a characteristic of a system which makes it
susceptibleo possible future harm, a potential change or transformation when struck
with a perturbation or stress. A metaalytic review of definitions of vulnerability by
lonescuet al (2009) identified the key concepts of exposure, sensitivity, coping,
persistencestability, and adaptive capacity as underpinning the dominant
interpretations of the vulnerability construdthe concepts of persistence, stability

and adaptive capacity are also employed in explaining the notion of resilience
(Carpenteet al 2001; GHopin 2006; McManus 2008; Timmerman 1981). Gallopin
(2006) defines adaptive capacity as the common attribute of a system which provides
it with an ability to adjust to change, moderate potential damages, take advantage of
opportunities and cope with comgences. This is the definition that has also been
given to the concept ebal 20658 Some autiporsaubeithie i t
term Oadaptive capacitydo to refer to t
etal 2006) andf dradiarpdiavwiidualys§ capacity of
perturbations; yet others use the terms the other way around (Luthans 2002; Coutu
2002).

The applications of the above dimensions are influenced by the context in which they
are applied. For instanc€arpenteet al (2001) points this out by explaining that,

the system configuration and interested perturbation drives resilience, hence authors
should begin by clearly defining resilience in terms of what to what.

ORGANISATIONAL RESIL IENCE

Defining organisational resilience

y 0
he

The construct of organisational resilience suffers from the same coneeptual
definitional issues with the general construct of resilience, as discussed above. For
example, there is no agreement on what a resilient organisatiec@ding to

Weick and Sutcliffe (2001), the notion of resilience in organisations seeks to promote
competence, restore efficacy, and encourage growth through the behavioural
processes of mindful organizing enacted by filoreé employees; therefore, a itemnt
organisation is one that is able to do this on a sustainable basis. Mallak (1998)
describes a resilient organisation as one which is able to design and implement
effective actions to advance organisational development and ensure survival. These
definitions, thus, seem to conflate the notion of organisational resilience with that of
organisational competitiveness. One definition of a resilient organisation that has
gained considerable traction in the literature is as a high reliability organisat; (H
Weick and Sutcliffe 2001): an organisation which works in highly trying conditions,
with few to no errors due to its very flexible systems. The HRO conceptualisation of
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organisational resilience has been criticisedfécManus 2008)oversimplifying

accidents, hence underestimating accidents and the vulitgralban organisation to
perturbations; prioritising, through its
over uncertainty management. Also, there is as yet no agreement on the source of
resilience in organisations: some authors argue that gagamal resilience is

dependent solely on the resilience of the individaaj. Mallak 1998); others argue

that individual characteristic do not necessarily justify organisational resilience (e.g.
HoneandOrr 1998); and some authors settle for the na@idptbund (e.g. Bhamet al

2011).

More crucially, the notion of organisational resilience has to date only been explored
in relation to stable and permanent organisations (McManus 2008; Bhtaaira

2011). Within this context, the literature identifreslundancy (i.e. time and resource
buffers), organisational learning,-mcation and continuity of employment,

knowledge management, team development and managerial participation as being
central to the development of adaptive capacity (McManus 20@&jbifity (Keong

and Mei 2010), coping ability (VogwndSutcliffe 2007) and persistence (Haraald
Valikangas 2003); all fundamental tenets of organisational resilience.

However, not all organisations are permanent in nature; temporary organisations
abaund. Specifically, projeebased organisations are used in diverse fields such as
advertising (Grabher 2002a), construction (Emmitt 2010) and biotechnology (Powell

et al 1999). Winch (2013: 8) defines a project organisationaBthe nf i gur at i on
permarent organisations coming together to form a temporary coalition to deliver a
parti cul alndeeadutthas bemresaggested that most permanent organisations
use projects as the means for organising and executing organisational functions due to
the berficial consequences of this approach, such as innovation and continual
improvement (Winch 2013;Emmitt 2010; Gareis 2010). Therefore, it is essential to
create and develop resilience in all forms of organisations, specifically projects.
However, there is paucity of research on the theme of resilience in projects; for
example, it is not clear what a resilient project is. In particular, the peculiarity of
projects may pose significant challenges to the theoretical utility and substantive
relevance of the ganisational resilience construct in areas such as construction.

These challenges are discussed next.

Challenges of employing resilience in projects

The diversity in the definition of the no
dependentrétal 20 )rnatwenpbses challenges to employing resilience in

project organising. For instance, for resilience in ecology, the more species that are
available, the more the other specie tend to be stable and adaptive in the environment

due to contingeries (Gallopin 2006). However, this is not the case with personnel in

project organising because LundindSoderholm (1995) reveal that, the more

personnel from diverse organisations are made to make critical decisions on projects,

the more inconsistennhd unstable the project is and this is due to interpersonal

conflict it creates. Hence, if this analogy is brought into project organising, it might

rather impede on the development of resilience.

The most related concept of resilience that could be gmglm project organising is

the notion of organisational resilience. However, the antecedents which lead to the
employment of this notion in organisations are absent in project organising. This is
due to the temporary, crefisnctional and dispersed nagunf delivery teams in

project organising (Emmitt 2010). Hence it is essential to explore these challenges and
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identify whether the notion of organisational resilience can be embedded in project
organising or new avenues should be explored in embedditignes in project
organising.

Concept building towards resilience in project organising

Since the first application of resilience (to describe the capacity of steel as a material
to withstand stress) in systemstheretnast he 180060
been a growing recognition of the concept within academic publications. Scholars
have developed numerous varying definitions of the resilience construct, which
compete for primacy across a number of research domains. These varying definitions
of the concept of resilience stand in the way of a unified theoretical understanding of
resilience in project organising. Researches su@voaker (2008), Sevillet al

(2006), Burnard (2013) and McManus (2008) have also mentioned within their review
aboutthe diversity and variation in the definition of the notiés.such, research into
unlocking the definition of the notion of resilience and related dimensions (as stated
under research agenda in table 2) will enable prdjaséd organisations to attain
congruent understanding of the notion of resilience.

Authors of the notion of organisational resilience explain that, organisational
resilience is dependent on fundamental tenet
adaptive capacity (McManus 2008gxibility (Keong and Mei 2010) and coping
ability (VogusandSutcliffe 2007) hence, developing the organisational personnel in
order to allow organisations to cultivate the essential capabilities is required.
However, the time and resource constraimrofect organising (Emmitt 2010)

hinders the redundancy required to develop these fundamental tenets of resilience
(Luthanset al 2002; BraesindBrooks 2010 and VoguandSutcliffe 2007 as such,
research outlined in table 2; into exploring the poteofiaédundancy in project
organising will provide the awareness and avenues for the development of the
fundamental tenets of resilience.

Organisational resilience is based the organisations ability to continually promote
knowledge management, situationalaaeness and organisational learning in order to
be able to adapt and take advantage in the face of potential opportunities and certain
discontinuities so as to reduce the rate of ambiguity and uncertainty during a
perturbation (Sevillet al 2006; Carpeter et al 2001; McManus 2008). However,

the dispersed, temporary and unique nature of projects hinders the continuity in
communication and knowledge sharing required to continually keep project personnel
up to date on perturbations. Hence research agarttiaed in table 2 about unveiling
avenues for developing continuity amongst project personnel will aid project
organisations to adequately manage and be abreast with perturbations.

The efficient employment of the notion of resilience in organisatiostaed by
GlantzandJohnson (1999), Bhamet al (2011) and Giezen (2013) is mainly driven
by the development of a resilient culture. However, this culture is driven by the
leaders and management team. However, swift change in project leaders (mainly
influenced by type of project being executed) and the affiliation of project personnel
to different parent organisations before, during and after the project hinders the
commitment and collaboratiqnan DonkandMolloy 2008)required sustain and
develop the resilient culture to withstand perturbatiéfence, investigating into
resilient culture development (as stated under research agenda in table 2) during
project execution will aid the efficient employment of the notion of resilience in
project organising.
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Below in table 2 presents identified issuegrojectbased forms of organisations

which hinder organisational resilience as discussed above together with the emerged
research agenda for the efficient and effective employment of the notion of resilience
in projectbased organisations.

Table 2:Sunmary of assumptions, issues and research agenda

Assumptions of resilience Issues in projectbased organisations Research agada

which challenges organisational

resilience
Resilience is a malleable and nebulous  The diversity of definitions of resilience Unlock the theoretical definitions and the
term instigates important issues about any dimensions of rebence

common understanding of this construct

across research domains.
Redundancy (i.e. time and resource The time and resource scarcity hinders th Explore the potential of redundancy in
buffers) development of adaptive capacity project organising

(McManus 2008), flexibility (Keong and

Mei 2010), coping ability (Vogus &

Sutcliffe 2007) and persistence (Hamel &

Valikangas2003); all fundamental tenets ¢

resilience
Organisational continuity (i.e elocation, The dispersed, temporary and unique nat  Unveil avenues for keeping up to date ¢
permanent, monotonous) of projects hinders the continuity in perturbations in project organising

leaming and knowledge sharing required 1

continually keep project personnel up to

date on perturbations
Resilient culture development (manageric The affiliation of project personnel to Investigatento resilient culture
participation, team development) parent organisation before, during and aft developmenin project organising

project hinders the development of a

resilient culture required to sustain

commitment and calboration amongst

project team members during a time of

perturbation.

The above listed research agenda provides a foundation for both theoretical and
practical tendencies to embed resilience in project organising to be explored

CONCLUDING REMARKS

In this paper, a synthesi$ literature on resilience has been undertaken to explore the
discourse and challenges of embedding resilience in project organising. It has been
argued that the characteristic nature of project organising, diversity in resilience
definition and circumstnce dependent nature of resilience renders its employment in
project organising problematic. As such it is essential to explore opportunities of
resolving the research issues identified to employ the notion of organisational
resilience in projeebased agganisations. Hence, the identified research agenda form
the basis for future studies into developing strategies to facilitate effective resilience
implementation in project organising.
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THE TRANSLATION OF P OWER: A STUDY OF
BOUNDARY OBJECTS IN PUBLIC ENGAGEMENT
PROCESSES

Vivien W. Chow! and Roine Leiringer

! Department of Real Estate and Constructionjversity ofHong Kong Pokfulam Hong Kong

Public consultation and engagement processes have become an integral feature of
infrastructure development projects in many parts of the worldafdkgss of the

drivers behind this trend, legislative atherwise a key objective of the process is to
facilitate information exchange between affected parties. Somewhat simplified, the
process is used by the project team to garner support, collechtdeald address
grievances for the project, and by a multitude of stakeholders to voice complaints,
lobby for change and secure benefits for themselves. It follows that the process,
despite intentions otherwise, is commonly characterised by opposingiatanel

unequal power relationships that lead to antagonistic standoffs between participants.
This paper focuses on what takes place within the engagement process and the format
through which information is exchanged. In particular, focus is on the nlateria

artefacts that are used to facilitate the information exchange. When used effectively,
these artefacts act as boundary objects between participants by allowing them to work
together across a diverse range of issues. The paper draws on ongoing regearch th
explores how boundary objects are used in the public engagement process in Hong
Kong. The study utilises the Lateral | on model of Ointeressement 6
information is translated through boundary objects across a series of engagement
events. Arargument is put forward highlighting how boundary objects both affect

and are affected by power struggles between social groups, and how this in turn
affects decision making and goal alignment. In so ddhmynotion of the boundary

objects possessing iatent properties making them effective communication tools
across events is rejected, and replaced by a view that puts more emphasis on how and
why they are used by the participants.

Keywords:public engagemenpowerdynamics materiality boundary object
communication

INTRODUCTION

The impact of any construction project extends far beyond the duration of the project
itself. Typically, it may cause significant social and lifestyle changes for members of

the local community. In the extreme case, it may adversely impact the livelihood o

local inhabitants and irrevocably damage the surrounding ecological system. Because
of these possible impactie concept opublic engagementvhichallowsfor the

public community to be involved in the decision making prodess become

prevalent arond the worldIn the case of Hong Kong, for examplensand for

public engagement has steadily gained momentum over the past decade in response to
societal pressures and growing concerns from civil society g(bep®t al 2013)

Lvivien.chow@gmail.com
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engagement processés: Raiden, A B and Aboagylimo, E (Eds)Procs30" Annual ARCOM
Conferencel-3 September 204, PortsmouthUK, Association oResearchers in Construction
Management305-814.



Chow and Leiringer

Although there is no tgslative requirement for public engagement, it has become a
general expectation, such that nowadays all major public projects in Hong Kong
undertake some form of public engagement throughout its planning and conceptual
design stage€Cheung 2011)

It hasbeen argued that for thelplic engagemendrocesgo be effective it should
comprise ofacombination of initiatives includg public communication, public
consultation and public participatigRowe and Frewer 20090 Hong Kong, this

takes the form oihformation being communicated to the public througtthodssuch
as O rexhibitiong ad showand surveysyhich are then followed up by
participatoryteam processescludingfocus groups, workshopand public forums.

This is of course heavily context specific and the balance between communication,
consultation and participation varies between countries. But the process can
nonetheless be understood as beised by the project team to garner support, collect
feedbackand address grievances for the prgjaod ©®ncomitantly, by community
members to voice complaints, lobby for change and negotiate benefits for themselves
and those they represent.

It follows, that it is inherent to the process for individuals to haymsing views.

Public engagement events are, as such, often filled with tension that leads to
antagonistic standoffs between participants. Because of these complications, although
establishing effective communication may be the espoused goal by government
departments and agencies, such an outcome may not be easily achievable.
Furthermore, at times it seemingly might not be desirable. In the example of Hong
Kong, the government has in the past been criticised for manipulating the
communication flow; if not ta information itself then at the very least the message it
represents to the public (cf. Cheung 2011). As well as, asking leading questions in
their public surveys in order to obtain more favourable respoiisdg.(Together

these issues highlight theeagual relationship between participants at these events,
and illustrate how the struggle for power manifesthe@ways information is handled
and controlled

In this paper we take as our point of departure that for urban development prgects, t
array d artefacts presented at public engagement events provides the most direct way
for the public to scrutinise and comment on teeign of a government proposal.
Therefore, the extent to which they may be effectively tsednvey project

information to thepublic is worthy of deliberation and debafée introduce the

concepts of materiality and boundary objects, and go on to argue that agdfants
presented at public engagement events may be considered as boundary objects
Attention is then turnetb how the theoret@ model for boundary objects mbg

extended to analyse situations where unequal power relations\éaisko short

vignettes we illustrate how studying the use of artefacts at public engagement enables
the relationships that agentsrfowith each otheto be interpreted. Throughe

struggles and negotiationsver theinterpretatiorof atruth or fact, power relationships

that are normallymplicit are made explicit.

MATERIALITY AND BOUN DARY OBJECTS

In its broadest sense, materialitywdze understood as incorporating both tangible
objects such as furniture, documents and project management tools, as well as more
intangible things such as social settings, job titles and brand ri@adiée 2006) It

could even be argued to include themory of physicabbjects that no longer exist,
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apart from in memories of how it interacted with its surround{Mgaslter and Styhre
2013)

Physical objects constitute a ubiquitous part of the construction process, since the end
product of construction pjects is a physical artefact.ddels, drawings, schedules

and claims, reports and even the final constructed building itself, plays an active role
in theoverall goal seeking, goal formulating and decision making proceksss.

ironic therefore, espeally whenconsidering decision making as a socially negotiated
processthatmaterialityhas been relatively neglectétryggestacet al 2010) There

is, however, a small but growing body of literature that explores the relationship
between actors, objects, and communities of practice in constr{cfiddresnen and
Harty 2010) Relevant examples to the research presented here include papevs on
designers formulate their understanding of a design scheme through interaction with
various design objecfiuck 2010) howartistic sketches, drawings, photos and

models actively mediate the transforming ambitions of a building déErgggestad

etal. 2010) and how office hierarchy and managerial controls play out across
embedded and material registé®age and Dainty 2012)

To understand how interactions between participants and the material artefacts used in
public engagement can facilitate comnication across knowledge domains, we
examine the conc e p trstaihed bylStauanddGaiasgmero bj ect s 6
1989, 0bou ndeseribeyobjartb that intérsed multiple social worlds.

Multiple agentsiegotiatedifferent interests with eacotherthrough interactioswith

a series of object$rom this perspectivboundary objects alloawgents to create

meaning alonghe margins of their overlapping social worldsu$hboundarpbjects

facilitate generalisation across domains by beinglile enough to be able to hold

different meanings to different peopléencetheyareh wea k|l y structur ed
use, and become strongl y(SwrtandGdesamerd@B9:i n i n
393)

Sincethe original article in 198%oundary bjects hae gained impetus withithe
broaderrganisational managemditerature Objects and toolthathave been
analysed as boundary objects indtichelines(Yakura 2002) product design
drawings(Carlile 2002) and project management to@&apsednd Salter 2004)

Four characteristics have been identified that allows an object to fulactioss
boundariesfirstly, the development of a syntactic capacity based@mmon

lexicon that allows transferring of domaspecific knowledge; secondly, a semantic
capacity that creates common meanings for identifying novel differences and
dependences and translating dorrspecific knowledge; thirdly, a pragmatic capacity
thatallows for a common interest for trad& and transforming of domaispecific
knowledge; and lastly, a system that supports an iterative approach where actors can
develop common knowledge over tirf@arlile 2004)

It is imporant to note that merely b/gj an objectisedin communications between

two social worlds does not automatically maka boundary objecObjects may

embody the relevant capabilities to function as boundary objects, but it is the process
it supports folactorsto collaborate acrodsoundaries that is of importan¢@arlile

2006) The property of things are not inherent to artefacts themsahsteadthey

emerge from the network of associations within which they are posit{baéeter

Vos 2013)
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FACILITATING INFORMATION EXCHANGE AT PUBLIC
ENGAGEMENT EVENTS

A wide range of material artefacts are usepublic engagement progrartts

facilitate information exchange. These includehnical report-drawingsand

models promotional leaflets, posters and videos; design digests; powerp
presentations; and press releases. Likewise, feedback from the public is captuged
another set of material artefacts, namely meeting minutes; discussion summaries
written by invited panel members; comment sheets and questionnaires; and video
recadings.

The above artefacts, or objects, can be grouped into two main categories: the main
design preparation; and a supporting system to allow the design information to be
consumed by the targeted audieatéhe event. The first category, design prej@ma

can in turn be further subdivided into three stages: (i) the design as a collaborative and
evolving conceptual object; (ii) the documentation of that object using the

conventional techniques of the professionals in charge; and (iii) the production of
design package that allows the design to be distributed to a large audience.

Thedesignconcepis an internal boundary object that is not shown to the puliie
public nonetheless has an influence on its development. As design ideas are suggested
within the project team, their knowledge and perception of existing powerful lobby
groups and influential stakeholders will affect the way information is put together and
design decisions are made. As the design concept lays the foundation for the
subsequendocumentation and distribution processes, relatively small changes to the
design at this stage may prove to have significant impact on the final object that is
presented at an event. There are multiple ways in which raw design may be
documented, and thdaice is often informed by the target audience and the message
the project team wishes to convey. For example, an architectural vision for a new
town center may be documented as a series of masterplan drawirggleySical

model, or architectural persgese drawings (or indeed, a combination of all three).
Finally, the way information is packagetsohas an impact on how it can be used by
participantsFor example, brochures and design booklets are designed to be easily
portable and are ideal for didtution to the masses; whereas the large size format of
posters can better accommodate scaled drawings to be read legibly and for multiple
parties to gather around to discuss ideas. Separating the design concepts in their raw
form, from the way they are domented and packaged, is necessary because the
various ways of documenting or packaging the same design concept may be
understood differently and illicit different reactions by the viewer. Furthermore, each
stage has distinct features that in turn addressmunication complexities at

syntactic, semantic, and pragmatic le€arlile 2004)

While crucial for information exchange at the event, the design package comprises

only a fraction of the repertoire of objects that participants will interact wideeld,

an array of objects are used during events to facilitate exchange of ideas and
information, as well as for the purposes of maintaining order and control within what

can be considered a fair process. This second catedioeysupport systeiinconsiss

of two stages (iv) the nexus/meeting point, and (v) the reception and feedback
mechanismTogether, they provide the venue and physical locality of the event, and

the objects needed to follow established procediitesimpact of the support system

is & such extremely varied. For a start, the venue has clear implications for who will

be able to attend, as well asroviigs dur at.
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exhibitiors éonsisting of panels showing the design propasalcommonlyisplayed

in an area of lgh pedestrian traffic flonCommunityworkshops thaaimto allow

time for indepth discussion of issues arising from the design proposalommonly

held in local school halls or other public meeting places that are easily accessible by
public transportAt a more detailed level, objects such as the ballot box, feedback
sheets, AV equipment and portable interpreter headsets all aid in the process of
information exchange. For example, the feedback from participants are collected in
open floorsessions whereedback formsompletedby participantsare entered into a
ballot box and drawn out at random, and those that are selected by this format will be
given a chance tstand up andoice theirviews

Table 1 summarises the progression of stdlgat various material artefacts need to go
through to enable public engagement events to function. Stagdgififdescribe the
design objects from conception through documentation to package and distribution,
and are a commonplace evolution for dagigvelopment; while stages (iv) and (v)

are specific to public engagement proceseshis paper will show, each stage is
equally important to the overall process.

Tablel: Chronological hierarchy of objects used to facilitate information exchange

Procedure Description of boundary object(s)

(i)  Design Conceptual information in raw or digital form; these objects remain
in internal circulation and provide a basis for design development
and discussion among the design team.

(ii) Documentation Presentation of the design, in adherence to the conventions of the
professions creating the documents, whether they be technical
drawings, maps, textual information, physical models, or 3D
perspective sketches

(iit) Package and distribution The documentation is edited and packaged into brochures,
powerpoints, videos, and posters for ease of wide distribution. They
may alzo be incorporated, in part or in whole, into media releases
and consultant reports.

(iv) Nexups (meeting point) Physical attributes of the event, including the time and venue; and
technical support such as an AV system to showease the digitized
information, and systems for multi-lingual interpretation.

{(v) Eeception and feedback A commonly agreed system that allow participants to express their
views and exchange ideas in a fair, orderly, and manageable
fashion. The materials used to facilitate this include 2 ballot system
to determine who may speak, and feedback sheets collected at the
end of the event.

THE TRANSLATION OF POW ER

In an ideal setting, the boundary objects should facilitate effective communication and
information exchange between parties. They should, in accordance with Star and

Grei semerdos (1989) model , aéascommohdoa.w par't
However, since conflicting interests of participants is inherent to public engagement
processes, the common goal will be contested and seldom be readily identifiable. As
pointed out by Carlilefi d evel opi ng an adequagotlittcalc o mmon k
process of negotiati ng (Garilel20@4e569)ltrfollowg ¢ 0 mmo
that for boundary objects to work effectively in the public engagement setting, they

will be required to cross not only knowledge boundaries, but boundaressa
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unequal power relationships as wélhe fact that the system for public engagement is
orchestrated by the government, from the type of information shown to the level of
feedback it chooses to note do{@heung 2011 )highlights the power they haveear

the process. Likewis¢he power yielded by certain interest groups and their potential
ability to bring proceedings to a halt, should not be underestimated. In short, the way
events are enacted demonstrates a system of [jGVegig 1989)

Indeed, edt of the stages of information exchange detailed in the previous section is

not only developed with a temporal insight of significant past and potentially

significant future events; they are actively translated from one stage to the next with
input from irfluential parties. The way boundary objects develop through a process of
translation highlights the intimate connection power has over the control of

information. This idea of translation of power is advocated by Latour, who argues that
the exercise of pogr should be treated as an effect rather than as a cause. He points
out the paradoxical notionthdatwh e n y ou s i mmlpotentiaianotlengp o we r
happens and you are powerless; when you exert poweactui others are

performing the action and ngt o Latour 1986: 264). To study power as an

effect, Latour proposes followingctors around ttrace the associations established as
various actors conduct tasks to achieve their goals, and through these associations,
arrive at a network of actors that, due to their interactions, form a society or a
community In short, such an approach endeaveaitshderstand the social world by

tracing the associations that creates such a Wioaldur 1987, 2005)Callon (1986)

applies this perspectite identifya series of translations wheagents§orm

associations and alliances with each atBeiring thisprocess, certain entities control
others, and form the foundations of power relationsififimnces are formed in a
series of Ointeressement épeyvienitene RO uigm | iyr & m
Oi nteressementd descr honegroumof entitiesuupetheif act i ons
influence to impose dfictate the actions afther entities in order to conform to the

way a situation has been framed in their mifisllon 1986)

The distinguishing char aaxebe biorygpssageof Oi n
pointsdé, which are crucial points that b
alliances or associationésee also Law 1986 1egg(1989)interpretsanobligatory

passage point @anavenue for each of the three categories in his poweauwits
framework (6episodicé, O6dispositional 6 and 6
is at these obligatory passage points where entities have the chance to become

empowered or disempowerédlegg 1989)A public engagement event may be seen

as anepisodéwhere ad d i s p o system obpoveel ngtwork is made explicit

through the mobilisation of a ritualised procediDaring these episodes opportunities

exists wherethrough the process of working with objects, an actorusanan object

as leverage to become empowered or conversely, have certain objects used against

them and become disempowered

tere
ring

The idea of O6interessementdé is something tha
Griesemer 6s original wor k o nthebackgnodralr y obj ect
in later adaptations in the broader management literatoceiskas instead been

the propertyof he obj ect s aorghnisatonal objedtpdsses i ¢ a | o]

knowledge boundariggainerVos 2013) The alternative approach, and the tradt

we advocate here, is to instead focus on the process of translation through
Ointeressement® events. This approach focuse
other to guide or alter the trajectory of an
take power relationships between the actors into consideration.

810



Translation of power

The progression of o&édinteressementod in the
inception of the design concept and continues throughout its evolution and

development to influence how the information may be digested by the target audience.

At every stag®f design development, consideration of how it will be perceived by

the public wildl be taken into account, ef
Although the control of information flow resides exclusively with the project team up

until the nexusheeting point, the influences of powerful stakeholders are forever

present in the background. These implicit relationships are exposed and made explicit
during the event when parties finally meeach group of participants who attend this

event has an agda based on their own séaifterest, which involves a distinctive set

of goals and obstacles. The successful at
by eitherconflict with project goals or conflict with the goals of another grdinese

goals are,n part, progressettirough6 i nt er essement 6 events t ha
interacting with boundary objects. Furthermatecisions are made through an

iterative process in which recurrent actions are taken up and carried through by

adaptive actor@Macy 1997) The challenge for boundary objects in this instance is, as
previously noted, the need for them to be able to satisfy the needs of divergent sets of
goals as determined by individual participants.

DISCUSSION

To illustrate how boundary objects may be @ptaalised, how their meaning is

influenced and shaped based on the circumstance of their use, and how their usage
constitute Ointer ess e meacty e deawemwosmal hat hi
vignettes extracted from an ongoing mualtise study resrch.

VIGNETTE: COMMUNITY WORKSHOP

At the audience feedback session conducted towards the end of a community

workshop, some participants expressedsiderable criticisntowardsthe way in

which the planning scheme was presented during meétitngsschemewere

presented as standard zoning plans, accompanied by architectural site cross sections
and some artistso6é renditions. The critici

AWe cannot u nbdandthd squiggles bf this-saled zpning plan; it
doesnét show the height or the real i mpac
perspective and then we can have an hones

The frustration voiced by this participant highlights the diffiy of communicating
technical drawings and design informatibnough any representational mediton
laypersonsilt also implicitly demonstratethe powetthat is associated with the

control of information. Viiether intentional or not, the method of esg@ntation
directly influences an andarasgudestcambe | ity t o
found in the results & focus group study conductby Woodcocket al (2012)

which gauged the reaction lofcal residents to different types of architectural
representations. The study found that, if buildings are represented as solid blocks with
little architectural details, the laypersons Wkkly misinterpret the height and bulk of

the proposed development. Yéthey are shown an architectural 3D rendg, they

are likely to conclude that they are being misled by develpgeisthe built reality

will not reflect the version shown to them in the focus graumgl that the drawings

are used to seduce and manipulate them into agreeing to a schemayHatem

regret.
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What our vignette and the findings of Woodcetlal (2012)have in common is that
theybothillustrate instances wineactorsfail to use the objects to convey technical
projectspecific information. The barrier to knowledge exchanghetiocumentation
level has effectively obstructed communication at the design concept level.

VIGNETTE: PUBLIC FOR UM

During the Q&A section of a public forum, speakers voiced their concern that the

completed development will not match the images showimeivideo, and that the

numbers published in the soggonomic study were incorrect. When these technical

details could not be agreed upon, hostility began to be directed towards the format of

the forum, personal attacks were made on the mental capathty facilitator, and

the legitimacy of the ballot box was questioned. At this event the AV technicians

controlled the use of the microphone and were able to switch it off after the allocated

time, if the member of audience refused to stop speakingoTpis i vi | eged was UuUse
increasingly frequently as the event progressed and speakers in the audience began to

ignore the 3 minute rule. This displaymdwer in actudemonstrates how one
technicianbés relatively minor teedlpobr ti ng r ol
information. Following the incident with the microphone, some of the other boundary
objectsinrus e began to | ose the abil iQadilet o sustair
2004)deemed necessary for knowledge transfer. For examfae, particpants

declaredhat the ballot was unfair because tiaiot box was somehow rigged,

despite the fact that the basasmade ofclear plastic and completely transparent.

In the above description, the focus is shifted from the design information to itetns t
symbolise the event: the format (which was predetermined by the project team); the
facilitator; and the ballot box. Hence, the boundary objects include both artefacts (eg.
the ballot box) and systeno$ organisatior(eg. the microphone systemimat albwed
information to be conveyed at different levdliese systems for communication are
especially important since the information is not the only artefact that the participants
will interact with at the event. In such a regimented environment, numenous 6f
materiality play a role in the task of communicating between parties, effectively
qualifying them as boundary objects. Each of the boundary objects used in the above
6episoded of power struggle were manipul ated
while simultaneously disempowering their opposition.

CONCLUDING REMARKS

By systematically categorising the types of boundary objects used during public
engagement processes and by drawing attention to the interaction between agents and
artefacts, we have soligto define and conceptualise how systems of objects and
material artefacts contribute to the formulation of information exchange in public
engagement processes. We have illustrated teeglynbeing a material artefact that is
used for communication beégn two social worlds does not automatically make the
artefact a boundary objedihe willingness of the participants to interact with the
artefacts, and the identities they give to them, has a decisive role in determining how
effectively the artefact wilbe able to cross knowledge boundari@hen agreement

cannot be reached on the meaning of a boundary object, they cease to be effective
communication tools, and might be turned iato 6 b | u d g enstead(@Gaglilet oo | 6
2002: 452) This is not dependenha@any inherent characteristics of the artefact, which
may be controlled, but rather on the interactions between artefacts and agents, which
cannot be controlled and is built upon a dynamic relationship between artefacts, its
creators, and its targeted agigice. Thus, we argue thatstudy boundary objext
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necessarily involv@studying the creation and transformation of the object over time

and identifying 6interessemento6é events th
participant groups have on a poj will in turn influence the formulation of these

artefacts. It follows that there is a need to trace how decisions are made in the public
engagement process, by studying the active involvement of boundary objects.

We have argued that the dynamics dbrmation exchange and goal formation

changes and is adapted depending on the circumstances surrounding its discussion,
and that material artefacts play an active role as boundary objects in facilitating the
dialogue between parties. Although we have msged the argument that power
struggles between parties may hinder the process of information exchange, it is
important to remember that power struggles should not be seen as an antithesis to the
goal of information exchange. Instead, we view the prodasgasmation exchange

as a socially negotiated process that is heavily dependent on the quality of interaction
between participants, and argue that power dynamics is one such contributing factor
that may play a role in manipulating or influencing the omnte of decisions.

REFERENCES

Bresnen, M and Harty, C (2010), Editorial: objects, knowledge sharing and knowledge
transformation in project§y Const ructi on Managa8(@e54% and E

55.
Callon, M (1986) Some elements of a sociology of translation: domestication of the scallops
and the fishermen of St Brieuc Bay, inJLaw (6ddRower , action and be

soci ol ogy olfondennRowtiédgeddgiegaroPaul, 1283.

Carlile, P R 2002) A pragmatic view of knowledge and boundaries: boundary objects in new
product developmenfi Or gani z at ,il®d4),448265 enceod

--- (2004) Transferring, translating, and transforming: An integrative framework for managing
knowledge across boundesii Or gani z at ,il®(5), 5568, enceo

--- (2006) Artifacts and knowledge negotiation across domains, in Anat Rafaeli and Michael
G.Pratt(edsii Arti facts and organi zallEAsons: Beyon
organization and management series; Mahwaly Mgsey: Lawrence Erlbaum
Associates, 1018.

Cheung, P T Y (2011) Civic engagement in the policy process in Hong Kong: change and
continutyAi Publ i ¢ Admi ni str al)dim32land Devel opmer

Clegg, SR (198% Fr a me wo r k sLonndn: Spge falcations.

LainerVos, D (2013) Boundary objects, zones of indeterminacy, and the formation of Irish
and Jewish transnational sodinancial networksii Or gani z at,B4d4), St udi es
51532.

Latour, B (1986) The powers of assaociation, in J Law (&dBweer, action and belief: A new
soci ol ogy olfondennRoutiédgeddgiegaroPaul, 269.

--(1987)iSci ence in action: how to fol lLMiensci ent
Keynes: Open University Press.

---(2005)i Re a s s e mb | i:angntradicéon t® actonedwbrkt h e o @xford,
U.K.: Oxford University Press.

Law, J (1986) On the methods of ledgtance control: Vessels, navigation and the
Portuguese route to India, inJ Law (gdPower , action and belief
ofkn o wl e danaof: Routledge & Kegan Paul, 283.

813



Chow and Leiringer

Lee, EWYetal (2013)iPubl i c policymaking in Hong Kong: Ci:
society relations in a sendli e mo ¢ r GxanyRbdutledge.

Luck, R (2010), Using objects to coordinate design actimiipnteractionfi Constr uct i on
Management anaB(6)E6AESomi cs o

Macy, M W. (1997) Identity, interest and emergent rationdiitRat i onal i t,9 and Soci et
(4), 42748.

Rowe, G and Frewer, L J (2005) A typology of public engagement mechafistns.i e n c e,
Technol ogy, &3H3),2%00. Val ueso

Sage, D J and Dainty, A (2012), Understanding power within project work: the neglected role
of material and embodied registdisEn gi neeri ng Proje¢ad Organizat
(4), 20215.

Sapsed, J arflalter, A (2004) Postcards from the edge: Local communities, global programs
and boundary object8. Or gani z at,2xd9),153534.di es 0

Star, S L and Griesemer, J R (1989) Institutional ecology, ‘translations' and boundary objects:
Amateurs and profegmals in Berkerley's Museum of Vertebrate Zoology, 1907
fiSoci al St u dlo 887426.f Sciencebo

Tryggestad, K, Georg, S, and Hernes, T (2010) Constructing buildings and design ambitions.
AConstruction Manag23(e693705and Economicso

Walter, L and Styhre, A (2013) The role of organizational objects in construction projects: the
case of the collapse and restoration of the Tjorn Bridgg.o nst r uct i on Manageme
and Ec o,8(18), 18285.

Woodcock, I, Dovey, K, and Davison, G (2012)V&ioning the compact city: resident
responses to urban designimagénAu st r al i ,a91),B578 nner 0

Yakura, E K (2002) Timelines as Temporal Boundary ObjécBthe Academy of
Managemend o u r ,4%(3),®5670.

814



RECASTING COORDINATI ON: A THEORETICAL
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Coordination, and the lack of it, is frequently ascribed as a key role in sucaasful
less successful building processes. Over the last four decades, the understanding of
coordination has shifted from emphasizing formal structures to emphasizing informal
mechanisms. A review of four articles shows this development as well as how the
formal and informal structures and mechanisms relate. The review is done from a
perspective of &arge desigrbuild project in Denmark. The review indicates, that
formal and informal coordination mechanisms alone are not sufficient to explain
coordination irpractice. The main coordination mechanisms discussed are mutual
adjustment, direct supervision, standardization, relational coordination, adaptive
capacity, and IT as a tool to accomplish task and impose a chronological rhythm and
schedule on the work ptesses. From this point of departure a new set of
coordination mechanisms for practice is developed rooted in current institutional
theory. The mechanisms are internal building of an institution and external building of
relationships between a number dftitutions. The conclusion is that existing

literature on coordination does not fully describe the complexity of coordination in an
institutionalised desigbuild organisation and that a new set of coordination
mechanisms rooted in institutional theory trdrutes to our understanding of

complex coordination.

Keywords:coordination Mintzberg relational coordinatigrinstitutional logi¢
institutional work

INTRODUCTION

Coordinationis centralto design buitl processes in construction (Apelgretal. 2005
Hemphill 2010, Jones and Lichtenstein 2008). Early discussions of coordination
includedformal mechanisms such as standardization of work processes, skills,
knowledge, and products; direct supervision and informal mechanisms such as mutual
adjustment (Mintzberg 1979). While these theorizations appeared tesaful
functionalist perspectivef targe organisations in the manufacturing industry, they
were more problematic when applied to volatile project organisations, such as a
designbuild contractor. A desigbuild organisation is characterized by temporary
project teams made up of actorsnfrdifferent organisations each representing

different professions, norms, values and responsibilities (Jones and Lichtens&:in 200
Kadefors 1995). In that light, coordination is the interactions and structures that bring
together related, yet spatiallyggally and/or temporally separated, work elements. In
the following we review four contributioren coordination including Mintzberg
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(1979 (1983) who studied coordination in manufacturing organisations, Melin &

Axel sson (2005), wh ncoodinaton i d bukdungfiolCADOG S r ol e
Gittel (20@B) who studied relational coordination in nursing homes and Hemphill

(2010) who studi@ coordination in a project organisation in civil engineering. Recent
contributions to the field of institutional theorgnphasize how most organisations are

affected by a number of norms or institutional pressures to which they must relate (for

example Greenwooet al2011, Smets & Jarzabkowski 2013). However, where

literature on coordination falls short on sufficiently umghg the impacts of

organisational institutional environmenitsstitutional theoryappearshort of

explicitly addressing organisational coordination mechanisms.

The aim of this paper is to contribute to a framework for coordination in project based
organisations embedded in complex institutional environments.

The paper6és main contribution is a qualified
beyond the formal, informal, and actenteredinderstanding of coordination and

embeds coordination into institutional theory. Also, the paper contributes with a

discussion emphasizing the complexity of the relationship between coordination and

management.

METHOD

Theliterature reviewpresented in 18 paper forms part of a Ph.D. study by the first
authoralsoinvolving a case study of a designild projectand the development of an
institutional framework of understandifigrup 2014).The presetetion in this paper

is a preliminary version dhe siil ongoing review (Bryman 2008juided bythe also
ongoing study of design built processesl institutional theoryThe literature review

is selectiveand preliminanand t akes its starting point in N
on coordination mechanisms management and organisations. Through snowballing
(Jahali and Wohlin 2012) and database searches pieces of literature on coordination
werefound, including the key articles by Gittell (2008)elin and Axelsson (2005)

and the dissertation by HemphillQ20). Together these represent qualitatively
interesting contributions important in this context, rather than providing breadth and
depth in any comprehensive waiy.the following section we review the literature
based on a set of criteria (Hart 2009)t ti@einterpreedto be important in the light of
extending our understanding of coordination in an institutional theoretical framework
within a design buildontext The limitations of the present contribution are the use of
a few central sources for thigerature review rather than a more comprehensive
literature search and review (see Maclure 2005 for a discussion). More specifically we
have chosen to disregard quantitative and economically oriented concepts such as
social network analysis (Hossain 200&s well as social action and social
embeddedrss (Jones Lichtenstein 2008as it require too much space to give the
differences and similarities to an institutional approach justice (Suddaby and
Greenwood 2009).

FRAMEWORK OF UNDERST ANDING

In the following we develop our framework of the main characteristics that we review
in the literature on coordination (Hart 2009). The framework consists of the following
dimensions: definition of coordination; paradigmatic position; agency; coordination
mechanismsielation to institutions; project based organisations;
management/leadership; and IT.

816



Recating coordination

First, thedefinition of coordination is importanthere are several closely related
concepts aiming at describing interaction involved in carrying out work. These

include, apart from coordination, also collaboration, communicatmoperatiorand
management (see for example Dewulf and Kadefors 2012, Hossain 2009). Hence, it is
important to position a definition of coordination. One can find coordination aspects

in many building project activities. Previous reviewsch as Jha (2004)nd more

than fifty types of coordinatioactivitiesand De Saram & Ahmed (2001) more than

sixty. Howeverwe contend thaguch broad definitionareat risk oflosing

explanatory s&ngth.

Secondand in addition téhe definition it is important to scrutinize the theoretical
positioning of coordination. A particular theoretical positioning would often
ontologically concern the issue of internal and extra organisational contebe, whi
epistemologically it would often concern the issues of understanding the relationship
between structure and agency (Burrell and Morgan 19717¢. paradigmatic
embeddedness of the reviewed literature may be weak or strong and this offers the
opportunityto carefullyconsidemow a particular coordination mechanism may be
translatedn an institutional theoretiframework(see below).

Third, theunderstandin@f agencyis important As coordination focuses on

interaction, it is central to ask between whana/or what the coordination occurs.
Some would understand coordination as interpersonal (methodological individualist,
Emirbauer & Mische 2007), others would perceive it is at a combination of structural
and agency oriented elements (Mintzberg 1986)ef3thgain might argue for
interaction between both social and material elements and understand agency as
centeredn networks (Callon 1986) @sembedded in social relations (Jones and
Lichtenstein 2008).

Fourth thecoordination mechanismbeemselves a&rof course central. In reviewing

the literature, weote that it is more common to provide a concrete set of mechanisms

for coordination, | i ke Mintzbergbs (1986)
Across the revieweliterature there appears beno limitations to the types of
mechanismssgealso Jha 2004, De Saram and Ahmed 208ayvever, as with the

definition of coordination, the broader the conceptualization of coordination

mechani sms, the weaker t hemoceptmedeeepof 6 s anal
empirical support may weaken or strengthe
coordination mechanism.

Fifth, therelation to institutionss relevantAn i nst i t uti on, can be ¢

or-less takerfor-granted repetitive sal behaviour that is underpinned by normative
systems and cognitive understandings that give meaning to social exchange and thus
enable selfeproducing social ordér ( Gr e et al @0D& jop. #5). The recent
development of institutional theory indes institutional work (Lawrencst al. 2009),
institutional complexity (Greenwocet al 2011) and institutional logic (Lounsbury &
Boxenbaum 2013a, b, Thorntehal 2012). These contributions have reopened a
discussion of agency: some liberating itnfras earlier institutional embeddedness;
others convening structure and agency as structuration (Th@&inabd2012).In this
discussion,lere appears to be a possibility to tlatespreviousoncepts of

coordination into an institutionélamework. Tls framework may provide a new
understanding of organisation and organisational processes suitable for the analysis of
a design builgroject organisatiaon

817



Urup and Koch

Sixth, considering the contributions relatedaimject based organisatioissimportant
Coordinaion in projectbased organisations is here assumetrsi to, occur

internally within each of the projecighich is both intraand interorganisational
Secondly coordinatioroccurs externally between projeatsheeach of the

individual organisatios that are part of a building project set up. This need for
coordination is due to tHeagmentatiorof competenceandcontradictory dynamics
within the individual organisatioand thein the project organisatiorfgoch and
Bendixen 2005)Besideswe arealsointerested in the longgerm coordination
between projects, completed as well as comreras well as between projects and the
established departments of a project based organisation.

Seventhmanagement and leaderskgn frame, enable amwnstrain, the acts of
coordination. Kotter (1996) characteristically distinguish between management and
leadership by pointing at two types of managemieaiderships concerned with

driving change, whereas managemsrtoncerned witldministeing exiging
organisations. Coordination would play a role in both.

Eight, IT would usually embody standardised routines which enable efficient
coordination when the Ffoutines mirrors the actually practices. Also, IT facilitates
coordination through change tfet organisational routines by providing new ones
embedded in software. Communication supporting IT would enable linking separated
work elements in time and space. More specifically in a design build context, building
information models enable identificati@f collisions between collaborators design

and transfer of complex information among others (gl 2013).

RESULTS
In the following we present a table summarizing the findings of the literature review.
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Table 1: Findings of the literature review

Mintzberg Gitell Hemphill . Melin &
Axelsson
Definition of Coordination ~ No explicit Coordination Coordination is the No explicit
definition. is organisation of definition
The structure managemen  different elemats developed.
of an of  of a complex body
organisation interdepend  or activity so as tc
is the dencies enable them tc
division of between work together
tasks and tasks. effectively.
coordination
between
them.
Paradigmatic Positioning Functionalist Phenomenolc Social  Interpretive social
view with gical constructivist constructivist
assumptions appoach. approach. Focus o approach. Focus o
of given Focus on agency. agency and
managemen agency. structure.
prerogatives.
Focus on
structure.
Agency Human Collective  Individual human Non-human. At all
individual. human. At and norhuman. At organisational

Dominant managemen  all organisational levels.
agency is and levels.
managemen:  operational
level.
Coordination Mechanisms Mutual Frequent, Adaptive capacity: IT provides: tool to
adjustment.  timely and perspectivedaking,  accomplish tasks
Direct accurate communication, rhythm to work

supervision. communic# shared objects processes, technic:

Standardisati on. Shared affect, and multi vocabularies.
on of output, goals, membership.
skills, knowledge.
norms. Mutual
respect.
Relation to Instittions Structure  No structure, No structure, na Combinel structure
focus fits no explicit explicit and agency fits
classic relationship. relationship. ingtitutional logics
institutioral Implicit, and work.
theory institutional
entrepreneur
ship.
Relation to Management Managers Managers Managers anc IT results in
& Leadership and leaders  and leaders leaders free of structure which
privileges to  free of social social structure.  affects managers
some degree  structures.
free of
structure.

Thecompilation of the results in a brief table like this one drives simplification as
several of the authors incorporate nuances and ambiguity into the very center of the
argument and conceptualizati@@ome notable resultd the review (entered in the

table 1) are that definitions of coordination are not precise, or even absent, that
paradigmatic positioning and understanding of agency differ considerably. Whether
project based organisations encompasses special coordination forms are not dealt with
and theefore asks for a conceptualization. Only Melin and Axelsson is providing an
understanding of the coordination role of IT, an understanding that can be expanded
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from their main example of CAD into projectmanagement software and in principle
also other typesf IT.

A number of coordination mechanisms are identified that is further discussed below.
Some of them overlap like Hemphill understanding of shared object and Melin and
Axelssons understanding of IT. Also the relationship to management and to
institutions is dealt with below.

DISCUSSION
Coordination and institutional theory
The aim of the literature review is to position coordination in an institutional

framework. While Mintzberg doesnét explicitl

understanding of organisati@s structure would sit well with classic institutional

theory.Contrasting Mintzbergsi t t el | 6 s definition of coor di

of organisation is humaagencycentred and would sit well with institutional

entrepreneur/agency theoe mphi | | 6s definition of coordi

of organisation is very broad not indicating any limitation to who or what can
coordinate. This paradigmatic positioning is complicated from an institutional point of
view given its broad approach agency and lack of recognition of structure.

Therefore, these three texts do awplicitly contribute much to the development of a
current institutional understanding of coordinatiblowever, if wedecoupé each of

the coordinationmechanisms from thefespectiveparadigns, they may be able to

inform an institutional understanding of coordination afterlalthat light, we would
contend that both structural and agency oriented coordination mechanisms would sit
well with a structuration oriented understling of institutional work and logics
(Lawrenceet al. 2009, Thorntoret al 2012). This means that routines, standardisation
of process and products, relational coordination and adaptive capacity could be
included in institutional structures, ie. theyanisational normdvielin and Axelsson
(2005)do offer some preliminary considerations as to how structure and agency may
be combined in a coordination context that sits well with institutional work. They call

for a more sophisticated development of Mimta2bg 6 s noti on O6Mut ual

and thus his understanding of informal communication, and discuss how informal
communication relates to formal structures imposed by IT (CAD). Further, they
implicitly offer an understanding of coordination that sits wéth a broader current
institutional framework including both institutional work and logitk:an

information system or an organization contains a coordination logic, principle or
pattern not harmonious with each other, competing forces, for examplbeaapart

n

n «

Adj L

of human actorsé us@®elio&Axelssdnd005MPt i on syst ems.

However, Melin and Axelsson do not explicitly define coordinatiomplicitly they

offer a definition by referringp Mintzberg. Also, with a focus entirely on a partaul

IT applicationMe | i n a n d unllerstahds@ ab codrdsnation fails to capture the
entire complexity that characterizes coordination in organizatftuenced by many
institutional logics In acomplexinstitutional context the issue of interactsoringing
different institutions together in various relationships is central. These relationships
could be characterised by either conflict, enabling compromises or more profound
mergers of different institutiondawrenceet al2009 Thorntoret al2012,all of

which would imply different coordination mechanisms
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Coordination and desigrbuild project organisations

If we consider an institutional understanding of coordination in the contebesain
build projectswe seethaMi nt zber gés understanding of p
as"merely"being dominating by adhocracy and mutual adjustment underestimates
institutional complexity of project based organisations (Urup 2014). Désidyh

project based organisations wouldspiée their label, often imply a hybridisation
between vertical organisational hierarchies including for example centralisation of
certain tasks, networks of professionals and temporary projects teams for specific
tasks, such as discussed by Hemphill (30K6ch & Bendixen (2005) and Urup
(2014). The reviewed literature therefore doesan@quately addresise complexity
and specific kind of coordination between projects and the organségothe
hierarchy of théneadquarter).

Furthermore, Mintzbe@ "mutual adjustmentappears t@assume an equal power

base This presentanothemunderestimatiof the complexity of coordinatiorAlso,

Mi nt zber gbés ¢ o n cadxationavbuildzequire adess coniplicatad a n d
pattern of institutionsand moress bl e or gani zation. Gittell¢
that collective human agency can exercise relational coordination free of any pre

coexisting norms anttis falls short ohppreciaing the full complexityof design

build projects Hemphill may recgnize the complex nature of negotiation and

compromise in practice, but removes it from considerations regarding structure.

We content, that there is a need to expand the concept of coordination in order to
capture the complexity that characterizeomgdex institutionalized desigiuild
organization. A definition of coordination positioned inanplexinstitutional

context would be: coordination is the interactions and structures that bring together
related, yet potentially spatially, socially and temghy separated, work elements.

Fundamental to our definition of coordination is the understanding that coordination
occurs through agency and structuheis expanding Okhuysen and Bec&k§09

908) review summarizing definitions of coordination inteehhcommon elements:
peoplework collectively,the work is interdependerdnda goal, task, or piece of

work is achievedAnd also appreciation a shift in focus to the combination of process
and structure, or coordinating and coordination, expandinghkkaaskiet al (2012)

and other one sided viewSur notion of agency is oriented towards negotiation and
mutual adjustment, ianexpanded version that includes relational coordggatind
adaptive capacity, while structure is oriented towards materahsmguch as routines,
standards, and IT. As such we end up with a composite concept for agency and
structure respectively. Agency is characterised by networking or interaction in
dynamic webs, while structures are constituted both materially and immigterial

Based on this definition we may consider a number of new coordimagohanisms

that relates to institutional work and institutional logics and we propose the following
two mechanisms: the internal building of an institutional l@gianinstitutionin the
making; and external building of institutions by establishing relations betw®sen a

or moreinstitutional logics or institutions. A decoupled mutual adjustment concept
would fit with the external blending of logics/institutioasd could also enoapass a
view of the role of mutual respectT artefacts ( CAD and project management
software)can introduce concerted rhythm to work processes and act as a shared
meaning artefaathich would at a time contribute to internal consolidation of a logics
as well as work as cross logic integrative mechaniStandardisation of output,

skills, norms would be instrumental for internal building for an institutional logic, but

821



Urup and Koch

would in mayproject context collide with the fragmented multi logic constellation.
Further conceptualisation of institution building coordination can be dohe.

building of complexnstitutional logics is institutional work and requires a
consideration of how thele of organisational managers and leaders is connected to
coordination. The relationship between coordination and management is often unclear
in the reviewed contributions, most explicitly when Mintzberg (1986) proposes direct
control as a coordinationeuhanism, and when Gittell (2008) definescoordination as
the management of interaction. Rather than suggesting and aiming at definitional
purism we tend to accept this unclear relation, which also refer to our understanding
of coordination as occasionallybuilt in other entities such as routines, structures and
IT. However, we contend that a conscious distinction between coordination and
management/leadership may be useful in order to clarify their definitions respectively.
But it is beyond the scope tifis paper to develop a new definition of management

and leadership, perhaps we could extend a call for future research to consider this
study.

CONCLUSION

Our review of four pieces of literature on coordination showed that the complexity of
coordination las been downplayed either by a too narrow focus on either structures or
agency. One article acknowledged the interplay between structure and agency, but
downplayed the complexity of coordination by only considering IT as structure in
relation to agency. @umain contribution here is a new definition of coordination that
is rooted in current institutional theory and acknowledges the complexitgamhplex
institutional organisation such as a dedogiild organisationlt understands

coordination as related internal building of (new) institutions or maintaining them

as well as bonding two or more institutions to each oilerextended our definition

to develophesetwo new coordination mechanisms that include bothrtteznal

building of a particular istitutional logi¢ institutionand the building of a

constellation ofnstitutions constituted by a number of institutional lodinstitutions
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ALLOCATING PROJECT M ANAGERS TO PROJECTS
IN A MULTI -PROJECT ENVIRONMENT

Lone Sebont and Apollo Tutesigensi

Institute for Resilieninfrastructure School of Civil Engineering/Jniversity of Leeds, Woodhouse
Lane, Leeds, LS2 9JT, UK

A recent empirical study demonstrated tttet process of allocating projetenagers

to projects (PM2Pin multi-project environments of Botswana was not effective. This
inspired the authors to seek to understand the structure of the PM2P process with a
view of proposing improvements to increagie@iveness. A conceptual modehs
developed and used in this study, which focusses on using the developedsadel
theoretical lens to study the process in a l@@apanyusing the case study method.

Via an enumeration, qualitative and quantitatiaéa were collected from four project
directors and eleven senior level executives througlepth semstructured

interviews. The analysis of the quantitative data (using univariate descriptive analysis)
and qualitative data (using content and thematédyesis) revealed weaknesses in the
existing PM2P process demonstrated in five ways namely: (1) absence of documented
and specific competencies required of project managers in various roles, (2) lack of
management tools and techniques to match projectgeasto projects, (3)

prevalence of athoc projects, (4) lack of consideration of a comprehensive list of
inputs and (5) lack of accountability for outputs. The strengths in existing PM2P
process were demonstrated in two ways nanf&)yuse of managemetdols and
techniques at strategic level to forecast project implementation costs for projects in
the pipeline,an@2)manager sdé recogni triermtobeof some I mporta
considered in the PM2P process. The findings provide a strong basis upon which a
decision support system can be developed to facilitate a more effective approach to
allocating project managers to projects in the ritiject environment of the case

study in questin. Other companidgbat undertake business in a multbject context

may benefit from this work.

Keywords: allocationdecision makingproject managemulti-project environment

INTRODUCTION

Seboniet al (2013) identified thgaroblem of lack okffective PM2P allocation
processes, and the i mpact on Botswanads p
performanceThe outcome of that previous empirical study was thaP¥aP

processesvere infamal, not objective, not comprehensmedlacked a good match
betweerproject managers andqgjecs. Thelink betweerthese practices to certain
performance variablgg.g., project manager performance, project success, project
manager rewardsyas also stablished in terms of positive and statistically significant
correlations These findings pertain to 12 out of 15 eligible project based companies in
Botswana, which included the Case study in question as regards the current study. The
term 'effective’ isised in the context of improving the quality of the PM2P allocation
process, leading to improved company performance (Jugdev and Mullgr 285

I mnis@leeds.ac.uk

Sebonj L and TutesigensiA (2014)Allocating project managers to projects in a mplject
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basis of the research problem was the author's anecdotal observation regarding a lack
of effective PM2P appaches in a specific company based in Botswana. This was
strengthened by a critical appraisal of the limited literature specific to PM2P
allocations in multiproject settings, majority of which were predominantly focussed
in USA hightech industry and spdic to new product development projects
(Patanakul 2004, Patanalatlal2004). The empirical study conducted in Botswana
(Seboniet al2013) also confirmed the author's anecdotal observation. This currently
underexplored area was broadened by drawmmg fivellsupported management and
organizational theories. For example, the universal theory of resource management
(Owusuet al2007), which encapsulates other theories such as resource planning,
scheduling and allocation (PMI 2008).

A conceptual model faunderstanding the PM2P allocation process was developed
(Seboni and Tutesigensi 2014) by modifying existing models, incorporating broader
reviews of cognate fields of inquiry to address gaps in existing PM2P allocation
models e.g., inclusion of some sifjcant additions in terms of criteria to be

considered and feedback loops between the model components. The model was used
in this study to examine the PMP2 allocation process of a large company in the
context of Botswana, as part of building on existirgfework to include a different
contextual perspective as regards a different country, industry and project types.

Given that research must be done within a certain context that suits the research
problem, justification for using Botswana as the contexiaais for this study are: (1)
strong empirical evidence from a previous study (Sebbai2013) that validated the
existence of the research problem across 12 out of 15 eligible private and public
companies, (2) the need to extend existing framewookher countries, (3) the
author's familiarity with Botswana as regards reducing the challenges of data
collection, (4) the need to give back to Botswana, since the research funding comes
entirely from Botswana. fiapirical studies on PM2P allocation modelpplicable to
multi-projectenvironmentgthe principal focus of thistudy), are currently limited

and focussed predominantly on one couatrg industry (Patanakul 2004or

example, siempiricalstudies that directly propose PM2P allocation modelg wer
conducted in USAigh-tech industry alone, published between 2003 and 2009. The
closest to thessix studiesare four studies conducted in Isréidhdadet al2013) Iran
(Sebtet al2010) Thailand(Ogunlanaet al2002)and Egypt(El-Sabaa 2001)n the
context ofthe construction industrybut not explicit to multprojectenvironments.

Notwithstanding this currently underexplored area, this is an important topic because
of the significant impact of the PM2P allocation decisionsampanystrategic vale,
particularly in view of the link between projects and strategy (OI2608), directly

visible in a multiprojectenvironrmenaend i n t he realm of senior
attention.The term 'multiproject environment' is used in relation to: number of
conaurrent projects to be implemented as a vehicle to deliver the company's strategic
goals, presence of clear links between projects and company goals, and degree of
investment involved with the projects in questiorarddgement in many projelsased
companiesnake PM2P allocation decisions informally in practice, on the basis of
intuition (Patanakuét al2007, Sebonet al2013),despite this decision being among

the critical project success fact¢Rinto and Slevin 1988, Brown and Eisenhardt

1995, Sebonetal 2013, Hadacekt al2013).Some of the key reasons for this practice

are attributed to lack of management tools and techniques to objectively match project
managers to projects, lack of sufficient information and time (Kabli 20083.

implies that a pyject can fail or succeedasedon PM2P allocation effectivenesthe
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importance of tls study, which is among the first to empirically examine the PM2P
allocation practices of a large myttrojectcompanyin Botswanais even more

crucial because of thegnificant contribution of thehosen companyjsoject types

to national GossDomesticProduct (GDP) The word 61 arged i s
project budgets and annual revenue generated lmpthpany's projectselative to

global value ofmineralresourcesRevenue from these projects contributes
approximately 30% toational GDRin the context of the economy of Botswana
(DeBeers 2012)t therefore, becomes critical that the right project managers are
allocated to the right projects

Conceptualmodel for understanding the PM2P allocation process
The conceptual model usadthis studyis shownin Figure 1.

2
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Figure 1 Conceptual model for PM2P procesSource: Seborand Tutesigeng2014)

This conceptual model was developed from: (1) critical appraisal of specific literature
concerning PM2P allocation models (which included empirical studies as secondary
data) and broader theories surrounding the PM2P allocation process, (2) industry
expert revews from USA, UK and Botswana, in relation to validating the generic
nature of the model structure and content, as part of complimenting the evidence from
literature with industry practice. The model was developed fobugeoject
management practitioreand researchers to guide the PM2P allocation process,
applicable to multproject environmesst It contains a total ahirty-sevencriteria
considered to be important for consideration in effective PM2P processes. The word
others, undeeach category ahputs(Figure 1)was used to appreciate scope for
inclusion ofadditionalcriteria that may emerge from data collectidhe context

(labelled 1) influences the general theme of inputs in blocks A, B altdgSe inputs
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are used in processes labelle®@ 2nd 4, leading to performance related outcomes
labelled 5 and 6T'hesix unofficial criteria in block B are: project manager's age,
gender, religious beliefs, marital status, health condition and nationality. Details of
how the contents of this conceptu@odel were translated into a research instrument
for this study are discussed undesearch method

Research aim and questions

Theaim of this study wago use the developed conceptual model (Seboni and
Tutesigensi 2014) tonepirically examine the PM2BIlocation practicesf a specific
company with a view toobtain a complete understanding of the participating
company's PM2P approach in relation to strengths and weaknesseeskarch
questionsvere constructetb focuson different aspects ofiprocess. These

research questions were: (&)What extent do managers consider the list of thirty
seven criteria in the conceptual moutetheir PM2P allocation practicesthd (2)

what are the strengths and weaknesses of their current practices onsioé thes
conceptual modelPhe developed conceptual model, described briefly in terms of its
contents and not its development and verification (which is outside the scope of this
study) was usedsaalensthrough which gaps and strengtlmld beidentified from
complementary analysis of each data type (such that new insights could be uncovered
from equal treatment of each data type). The work is classified as quantitative
research, on the basis of building on existing theory by using a developed cahceptu
model that has been validated from both literature and industry.

RESEARCH METHOD

A case study of the chosen company (major unit of analysis) was considered
appropriate to address the research aim for two reasons. Firstly, the nbtarion

depth desriptions of the PM2P allocation process and not generalizatois

secondly, the complexity of the unit of analysis in terms of the large number of
variables involvedincluding the different qualitative aspects of the issues surrounding
the PM2P procesto be studied through andepth semstructured interview survey

of two groups of informants (embedded unit of analysis) in different organizational
levels.The participating company was selected on the basis of its eagerness to be used
as a case fohe current study, including commitment and timely participation and
cooperation demonstrated in a previous study involving 12 companies (gehbni

2013) aimed at validating the existence and nature of the research problem. The
chosen company views thatoome of the entire study (which includes the current

study) as critical in the pursuit of improved performance. Whilst there was consistent
evidence of a lack of effective PM2P practices for the specific context of Botswana's
public and private sectohe case in question stood out since it had a project
management office in three locations, compared to the other 11 companies, which had
one or two project management offices and fewer relevant informants.

The case organization ésglobal leadein the mning industryin terms of annual

value and quality of minerals producéts core activities imelation toprojects are
underground mineral exploratioms/olving geotechnical drilling, blasting, hauling

and processing of the extracted minerals to wdddscfinished product3he

portfolio of projects implemented per year is typically 34 to 47 and range in budget
and duration from £1 m to over £4 m and 12 to 48 months respectivedgthree

project management offices differentlocations, with dotal of 18project managers

each managingetweenl to 2 projects (large projects) antbl projects(small

projects). Typical large projects include strategic expansion projects such as building a
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new mining plant or increasing the capacity of an existing plant. Typical small

projects include resource evaluation to sustain existing mine business and giv
confidence to the investment community regarding the types of mineral resources
being mined in terms of changes in volumes and grades as depth of mining increases.

Senior level executives were required to provide detailed information about five
criteriapertaining to the company's project prioritization process, while project
directors were required to provide detailed information about ttvirbycriteria that
pertain to the PM2P matching process. Both qualitative and quantitativeetata
requiredfrom different informants within the hierarchy of the unit of analysis
(including company documents as additional data sources) in a complementary
manner that treats both data types equédlyncovera complete understanding of the
PM2P allocation process tife entire case. A relevant population of 15 informants
was identified on the basis of eligibility to provide the required data relating to the
PM2P process. This population was enumerated (no sampling), given its manageable
size in terms of the requirdiine and resources to conduct interviews. All 15
informants, who represent the entire population in the context of the participating
company, were interviewed. The issue of data quality was addressed by careful
selection(Fellows and Liu 2008)f company dcuments, which were reviewed to
complement interviews as regards substantiating the constructs being studied.

Using the case study methdtle contents of the conceptual model were translated
into an indepth semstructured interview protocol (researdstrument), containing
both quantitative and qualitative questions about different aspects of the PM2P
allocation process. The questions were structured into four main thEnesse 1 was
concerned with measuring the importance score for each of thegbugyn criterion
contained in the conceptual modsing a 1to 9 Likert scale (1 = not important, 5 =
average importance, and 9 = very importafileme 2 focussed on a reflection of the
given importance scores to determine how each criterion was takeacgount in the
actual(reallife context)PM2P decision making process (Yin 1988h)eme 3
explored the outputs to the decision making process (Figufdéie 4 examined
how the output to each process was used in re@higgse four themes represent
different aspects of the issues surrounding the PM2P allocation processs&aech
guestionsvarrant a miture of quantitative and qualitative questipiméormed by a
pragmatist philosophical perspectivehich wasadopted on the basis that it is suited
to this type of design (Cresswell and Clark 20Th)e importance of this approach
lies in the need to fully address the research questions, with a view to provide a
complete understanding of how managers make PM2P allocation decisions.

DATA COLLECTION AND ANALYSIS

Following pilot testing of the research instrument on a group of people not directly
involved with the study, feedback was used to refine the instrument. The refined
instrument was used to collect botlagtitative and qualitative datiem all four
project directorgresponsible for PM2P allocation decisioaggall eleven senior

level executivegresponsible focompanystrategic decisions that impact PM2P
approach), in relation todifferent aspects of the PM2P allocation proc@se
researchnstrument contained questions that were complementary, some of which
were guantitative and others qualitatiVée quantitative data involved univariate
descriptive statistic@8laikie 2003)representingnelayer of analysis in terms of
importancescores for thethirty-severcriteria. Analysis of the quantitative data, in
terms of the extent to which the managers consider the list of-fi@vigncriteria that
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theory suggests to be important in effective PM2P processes, was used to identify
strengths andaps.The qualitative data involved themagRitchie and Lewis 2003)

and content analys{&rippendorf 2004 pf the open ended responsepresenting
anotherayer of analysiso uncoverwords and phrases that are indicative of strengths
and weaknesséEigure 2)

Quantitative (QUANT) Data Qualitative (QUAL) Data
Procedure: Procedure: Outcome:
1 Enu_mer_ate all 15 QUANT Outcome: 1 Enumerateall 15 | QUAL | Transcripts
eligible informants Data 1 Ratin ; eligible |n_f0rma_1nts Data 1 Company

9 Measure extent of collection ating scores f Conduct interviews| collection | documents
consideration of criteria l

Procedure: l Outcome: Procedure: Outcome:

1 Perform QUANT ' Mean, Standard 1 Contentanalysis | QUAL g strengths Model

: : Deviation, Frequencies| Data
Univariate Data |q picture of current 1 Case & Theme- s 1 Weaknesses
ipti i : based analysis analysis
descriptive | analysis | py2p allocation process SIS Model
analysis _ -
Procedure: ———> Integrate |~
 Combine QUANT & QUAL results(equal ) Outcome: )
results at micro & macro levels| emphasis) 1 Insights from combined analysis
|
. v
Procedure: e Outcome:
1 Interpret integrated | i) T
resul‘:s g ‘xl\me' retatonq complete understanding of
- PMZ2P allocation process

Figure 2 Approach for data collection and analysis

SPSS version 21 was used for analysis of quantitative data in relation to measures of
central tendencieg(g., meah NVivo version 10vas used to facilitate management

and analysis of the qualitative d¢Bazeley and Jackson 2018) relation to

exploring different themes associated with the PM2P allocation pradesswo

strands were analysed independently a starting point todace biasThe findings

from quantitative data analysis were intellectualized to examine the extent to which
the managers consider the listlifty-seven criteriaThe findings frongualitative
dataanalysis were intellectualized using models built fimoth case and therb@ased
analysis of the whole data, to demonstratesthengths andaps of PM2P allocation
practices of thease studyn question

Following a review of several analytic strategies for integrating thestsaodsduring
analysis rathethan when making conclusigrtbe appropriate analytic strategy,
proposed byrewer and Hunter (200@nd supported bgreen (2007)Cresswell and
Clark (2011)was adopted for further integration of the outcomes of each analysis
(Figure 2) Thisintegraton, concerned with combining different aspects of the issues
surrounding the PM2P allocation procassher than data comparisons appropriate
for similar aspectto determine concordances and discordances, was chosen because it
is consistent with the ppose of this studyl'he integration was performed at micro
level (eachindividual criterion in the conceptual model) and madeoel (summaries

of the findings).This integration, performed during analysis rather than conclusions
(Brewer and Hunter 200&evealed new insighdiscussedn the next section.

RESULTS AND DISCUSSION

Table 1 is an illustration of a typical result for integration at mievel. The
guantitative data (lefhand side of Table 1) show typical results for three variables
measured mthe 1 to 9 Likert scale from four project directors, in terms of mean
scores. The qualitative data (righnd side) display the open ended responses from
the project directors (only one responsevaerable shown for illustration) as regards
the issuesurrounding each variable.

830



Allocating project managers

Table 1: Typical result from project director's data set for integration at rrievel

Quantitative strand Quialitative strand

Variables (N=4) Mean Description

Project manager's gender 1.5 "1. It doesn't matter. We haven't got female
project managert

Project manager's age 15 "3. For me it's not about age but competenc

Project manager's health 25 "1. That's not an issue since all employees

condition have gone through treampany's requirement

regarding a full

The integrated results from both strands reveaterladditions to the developed conceptual
model (another evidence for model validation) méw insights regarding three categories
of criteriaas follows:

1 Category 1four criteria (gender, age, health condition and marital statas)
not consideretmportanton the basis of context. For example, project
manager 6s gender was rwadnetapplicabld tathei vel y
conditionsof thecase being studie@eeTable ). Whilst the absence of
female project managers was attributed thastile mining environmentthe
interpretation from the findings, in relation to these four criteria, iscibvatiext
(country, industry, companynd nature of projectg)lays a role in determining
important criteria to be considered in the PM2P approasisupported by a
similar studyof the important factors to be considered in matching project
managers to construction projects in Thailé@dunlanaet al2002)

1 Category2: elevencriteriawere not given sufficient attention by the managers,
in terms of extent of consideration, despite their importahleese criteria
were: contribution of projects to goals, location of project, location of project
manager, team dispersion, self interests of decision maker and project
manager, nationality of project manager, organization's rules and regulations,
contribution of each limitation, number of project managers and projects. This
is despite evidence fronitdrature (Patanaket al2007, Hadact al2013)
which suggests that these issues are important contributors to effective PM2P
allocation decisions.

1 CategoryB: five criteriawere rated highlyguantitative measurebuttheir
importance weraot reflectedn thequalitative descriptions of the issues
surrounding thoseriteria. These criteria were: project manager competencies,
organizational goals, organization's projects, contribution of projects to goals
and contribution of goals to orgaatfon's mission.

Items 2 and 3 were used as a basis for identification of weaknesses in the current
PM2P allocation proces$he next section is summary of thetrengths and
weaknesses that emerged from integrated analysis of both strands

Strengths andweaknesses

The strengths in PM2P practices were demonstrated in two main ways. Firstly, the use
of management tools atrategic level to forecast project implementation costs
Secondly, the informant&cognzedsome important criteria to be consideredha

PM2P allocation procesBor example, the importance of allocating project managers
with relatively high competency levels to projects which make the biggest impact on
company goals and mission. This finding concurs with empirical studies conducted in
USA (Patanakul 2004) and Thailand (Ogunlabal2002).
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The weaknesses in existing PM2P allocation processes were found to be as follows:

1 Absence of documented and specific competencies required of project
managers in various roléghe results reveahat the job profiles for all
project management related roles contdiotal of 8identifiedcompetencies,
which aregeneric and not specific to each role.

1 Lack of management tools and techniques to match project managers to
projectsi the managers relynontuition and do not have objectit@ols, as
part of a structured approachatinl decision makingThis may explain
evidence of mismatches RM2Pallocatiors. This finding concurs with
empirical studiesonducted in USARatanakukt al2007), in relaton to
reliance on managerial intuition, considered ineffectiveness wiagority of
the decision making variables are kno{@hmapiro and Spence 1997).

1 The results indicate ¢éhpresence aid hocprojects and the ad hoeanner in
whichtheseprojects areritroduced as a result ofhanges in business
dynamics, caused by changing business priorities due to unanticipated events
in the global miningndustry.

9 Lack of consideration of a comprehensive listriteriathat theory suggests
should be considered amputs to effective PM2P allocation processes

1 Lack of accountability for outputisthe managers could not account for
differences in given scores to certain criteria in their qualitative descriptions of
the issues surrounding those criteria, from anslgsboth data types.

Implications

Theresultsprovide a strong basis upon which a decision support sy{§i&®)can be
developed to facilitate a more effectiv®2Papproachapplicable tahe multt

project environment of thease study company. A DSS will help to provide decision
makers with readily available information required to make objective and systematic
resource allocations (which include resource planning and scheduling) while saving
time (particularly for large pregct based companies with teams of project managers),
as well as the need to occasionally reshuffle the PM2P allocations due to incoming
projects (Patanakwt al2007). A critical discussion of the theme of a DSS is beyond
the scope of the current study.

The implications of thee findings highlighpotential cossavings that could be made
by implementing &SSto optimize the PM2P allocation procekisked directly to
theparticipating company'strategic intent ofmoving towards bettgrerformance
Othercompanieshat undertake business in a mygltdject context may benefit from
this study, in the context ofwo potential benefitamely: (1) mproved PM2P

allocation processes in terms of objective consideration of a comprehensive list of
criteriacontaned in the developed conceptual model (whose deployment verified the
model content since it did not result in significant structural modificatiomduding

use of formalized toolsuch as a DS@o complement managerial intuition in terms of
effectivedecision making) to promote increased levels of match between project
managers and projects, leading to increased project manager motivation and
performarme, and(2) reduction in human resource expenditugenumber of authors
assert that the increasintplgal market competitiveness facingmpanieshat

compete for the same pool of human resources leads to a steep increase in human
resource expenditure, which calls for thesepanieso manage their human
resourcing activities efficiently and utilize thevorkforce effectively to avoid project
failures (Srouet al2006), particularly in industries such as mining, where there are
scarce resources with the required capabilities
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CONCLUSIONS AND FUTURE RESEARCH

The aim of thisstudywas touse a conceptuahodel toempirically study how
managers make PM2P allocation decisions, using a speasiecinBotswanaThis

led to identification of strengths agdpsin PM2Pprocesses, demonstrated in several
waysas outlined under 'results and discussibné folowing conclusions can be
drawn: (1) aalysis of both quantitative and qualitative data revealed gaps in the
PM2P process of the case study in question, on the basis of five criteria that were
rated highlyby the informant$ut not accounted for in the eslant qualitative
descriptions(2) deven criteria contained in the conceptual model were not given
sufficient attention by thaaformants despite their importance in the PM2P process
(3) it is evident that there are areas for improvement in view effantive PM2P
approach which presents an opportunity to address identified gaps.

Next steps

The next step is to develgdSSwith a view tofacilitate a more effective approach
to the PM2P decision making problem, applicabléh®multiprojectenvironment of
the case study in question.
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Communication risk is one of the most important types of risk that occur in
construction projects, and trust is one @& thost effective ways to minimise it.

Interest in communication risk and trust spans economics, sociology and psychology.
These social sciences are most relevant for the understanding of different dimensions
of trust investigated in the framework of théngipalagent theory. In construction
projects, this applies to intdirm, intra-firm and interpersonal relationships between

the project parties. The project owner, contractor, and their respective project
managers are among the key parties involvediényeconstruction project. This
conceptual paper is based both on empirical research that has evolved in four stages,
and on extensive literature review that has developed through three stages. Using the
principalagent theory, this paper offers a framekvmr interdisciplinary research

into communication risk and trust spanning economics, sociology, and psychology.
This framework rests on firm theoretical foundations concerningfinter intra-

firm, and interpersonal relationships characteristic of tanoson projects, all of

which depend on trust between project parties.

Keywords:principalagent theory trust risk, communication

INTRODUCTION

Interest in trust spans a number of social sciences relevant to the field of management.
This applies especially to economics, sociology, and psychofagprding to
Rousseatet al (1998:393), economists tend to find trust as either calculative or
institutional; sociologists commonly viewust in socially embedded properties of
relationships between people; and psychologists tend to view trust in terms of
attributes of those who trust or are trusted, as well as focus upon these personal
attributes of indriduals. As will be shown in this paper, all of these perspectives are
relevant tahe understanding a@fifferent dimensions of trust as it pertains to project
management in construction (Ceric, 2014¢)e principalagent theory framework
includesinter-firm, intra-firm, and interpersonal rafionships, and it thus brings
togetherthe three social sciences above in a coherent and comprehensive manner.

Most theorists agree that trust is intimately associated with risk, and that trust and risk
can be thoughof as"mirror images"of each other (Das and Teng, 1998:503). Also,
trust requires communication, for cooperative relationships tend to suffer without
proper communication (Das and Teng, 1998:504). Communication can be thought of
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as a route to trust and collaborative workibgifity et al., 2006:230). Related to this,

trust has a time dimension, for it can change as a cooperative relationship develops or
declines (Gill and Butler, 1996; Schoormetral,, 2007:346). The fourth edition of the
Project Management Body of Knowledgeeognises that trust plays a part in the
successful management of projects (Brewer and Strahorn, 2012). A wide variety of
perspectives on trust recognise that risk is required for trust to influence choice and
behaviour (Donewt al, 1998). Williamson (293) thus argues that trust is a

calculated risk assessment in an economic exchange. However, Bresnen and Marshall
(2000:590591) argue that financial incentives may reinfdicadculative trust’; but

that they are limited in their ability to generameore intense'forms of trust at the

group or individual level. At these levels, trust is an ethical construct whose qualities
identified in the literature include integrity, honesty, truthfulness, reliability,
dependability, openness, and respect for ther'sthatonomy and fairness (Woet

al., 2002:5). Indeed, the view of trust as a foundation for social order spans many
disciplines (Lewickiet al., 1998:438). Although the principabent theory offers a

useful framework for organisational research, redeas of organisational behaviour

are thus well advised to look beyond economics (Eisenhardt, 1989:72). As argued by
Chiles and McMackin (1996:85), this applies especially to trust, the many qualities of
which point to other social sciences, including stmgjy and psychology.

Focussing on professionals as agents, Sharma (1997) introduces the notion of
knowledge asymmetry that favours them to principals in many business interactions.
Among commonplace business interactions involving professionals as &jearsa
(1997:762) lists those of attornelient, builderowner, and doctepatient, in that

order. In such situations, Sharma (1997:764) argues that professionals are better
trusted than controlled by principals on account of the underlying asymmetry in
expertise. In intrdirm relationships, factors such as altruism, peer pressure, and
specialised bureaucratic controls are especially pertinent (Sharma, 1997:793).

This paper opens with a brief presentation of the prin@gaht theory concerning
constrution projects. It continues by succinctly presenting the previous empirical
research applying this theory, which has evolved in four distinct st@ges,

2012a,b,c,d). This is followed by a discussion of the literature review concerning trust,
as well & two previous literature reviews leading up to the present paper (Ceric, 2013,
2014c). Next, the main part of the paper discusses trust at all three levels characteristic
of the relationships between project parties in construction projectsfimterntra

firm, and interpersonal. The paper concludes by providing a framework for
interdisciplinary research in this promising field.

THE PRINCIPAL -AGENT THEORY

The principalagent theory offers a usgfrepresentation ahany types of

relationships betweercenomic parties, including construction projeétsr their

work on the theory, George Akerlof, Michael Spence, and Joseph Stiglitz shared a
Nobel prize in economics in 200t provides one of the best known applications of
information asymmetry in econoeas, which is the situation in which one of the two
parties is be#r informed than the othan which they do not share the same interests
and in which both parties are motivated by self intgeegt, Eisenhardt, 1989;
Sharma, 1997Jensen, 2000Among other fields, the theory has so far been applied
to project management, where the focus has initially been on the relationship between
the project owner and the project manager engaged fatiaybar project (e.g.,
TurnerandMuller, 2004; MullerandTurner, 2005)However, it has also been
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extended to other agents, such as contractors;@utbactors, desigms,and
consultants

Specifically, three types of information asymmetry apply for acting parties: hidden
characteristics, hidden information,dahidden intention (Jager, 2008). These generate
the following risks: adverse selection, moral hazard, andinpld\dverse selection
occurs when the principal does not have the exact information about the agent before
the contract between them is signktbral hazard occurs after the contract is signed
and the agent does not perform in accordance with it without knowledge of the
principal. Holdup occurs after the contract is signed and the principal makes large
investments because of the trusty relatigmshith the agent, but these investments
come into jeopardy because the agent acts uncooperatively. The ways to minimise
risks that arise from information asymmetry are known as agency costs. These include
screening and monitoring costs. Screening retetle principal's effort to gather
information about the agent's qualifications before the contract between them is
signed. It helps reduce the adverse selection risk. Similarly, monitoring refers to the
principal's effort to ascertain whether or not tger# is behaving in accordance with

the contract after it is signed. It helps reduce moral hazard andipaisks.

Now, trust reduces agency costs both before and after the contract is signed between
the principal and the agent. Alternatively, mistrushes at a cost (Zeghloul and
Hartman, 2003). Screening is typically conducted on the-fimtarlevel, but it is also
relevant on the intefirm level. However, monitoring typically happens on the intra

firm and interpersonal levels. The reduction of agesusts thus requires different

kinds of trust between project parties.

As will be argued in the next section, monitoring is most important in the construction
phase of a project. This is where trust is crucial in the relationship between project
parties However, the key relationship in question involves the principal's and the
contractor's project managers, and their communication during the construction phase
is central to the fostering of their trust. The empirical research on which the present
paper idargely based has therefore focused on the two project managers.

EMPIRICAL BACKGROUND

The empirical research that provides the backgrounthi®ipaper has evolved in four
stageswhich will be briefly outlined belowT he principalagent theory has forrde

the core of the endeamothroughoutlin this theoretical framework, the principal
delegates a particular task to the agensimplest construction projects, the project
owner is the principal and the contractor is the agéns relationships extemed by
adding project managers as agents of both the project owner and conamactor
shown in Figure 1 (Ceric, 2012a,Bpr a more complex project organisation
involving the designer and designer's project manager, see Ceric (2012d, 2814b).
agentsthe project managers are in a rmontractual relationship, while the other
project parties & in contractual relationships.

The first stage of empirical research was based on an exploratory survey of project
managers, in which it was found that gireject owner's and contractor's project
managers pladthe key role in the construction phase of a project (Ceric, 2012a).
The Delphi method was employed in the second staganel of experts in project
management confirmed the previous finding (C&td 2b).The third stage involved
another exploratory survef project managen® establish the relative impontee of
communicatiorrisk minimisation strategiaa construction projectsvhich were
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established by Schieg (2008hey are bureaucratic ctval (contracts), information
systems, incentives (bonuses), corporate culture, reputation, and tngstwas found

to be the most imptant riskminimisation strategy, which was reflected in the

following comments by two respondents to the surVeyst takes time to develop
between the parties, and it is very fragile, but once developed it outshines all the other
strategies in terms of project control and risk minimisati@mgued one, while

another pointed out thathe most important document issthontract, but the trust
between the parties is as important as the contr@@#fic, 2012c). The fourth stage
concerned the impact of knowledge and experience on project managers' conception
of risk (Ceric, 2014a). Again, trust came foremost as amiskmisation strategy.

This finding is insensitive to all the three dimensions of project managers' knowledge
and experience considered in the survggars of experience, largest project worked
on, and number of countries worked in. This resekdho afurtherconceptual
investigation of trust in the context of the princiaglent theorylt was found that

trust is the only viable way forward because-gontractual relationships between
project parties tend to dominate contractual relationships as{zrgj@w insize and
complexity (Ceric, 2014bWithout trust between project parties, large projects would
be in jeopardy.

self

interest

hires

self interest

interest

self interest

performs

Figure 1: Principatagent theory framework for construction projed®( Project owney C:
Contractor, PMpo. Pr oj ect @etmanagéBMc.lCromijt r act or 6s) proj ect mar

The principalagent theory framework in Figure 1 displays three different types of
relationship.That between the pyect owner and the contractor can be either an-inter
firm or intrafirm relationship, buttiis typically of an intefirm type. The relationship
between the project owner and project owner's project manager can be either an intra
firm or interfirm relationship but it is typically of an intrdirm type. The same holds
for the relationship betaen the contractor and the contoaist project manager.

Finally, the relationship between the project owner's and contlmgimject managers
can be either an interpersonal or an Hfiten relationship, but it is typically of an
interpersonal typdnter-firm and interpersonal relationships involved in construction
projects are typically oneff, whereas intrdirm relationships are typically lorggrm.

All three dimensions of trust introduced are consequently involved in the principal
agent theory fraework. Therefore, they fall into domains of economics, sociology,
and psychology, the three social sciences relevant to project management in
construction.

Interestingly, the above analysis is supported by the empirical research summarised
here. When askesbout trust, project managers surveyed reported all three types of
relationship discussed here: infem, intra-firm, and interpersonal (Ceric, 2012c,
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2014a). However, trust relevant for the relationship between the project owner's and
contractor's pr@ct managers was always of the interpersonal type. As has been
pointed out in the previous section, this relationship is central during the construction
phase of a project.

The key distinguishing characteristic of all relationships investigated here tisewhe
they are on®ff or repeating. Most construction projects are-offehowever. In

other words, construction projects tend to be undertaken by a combination of firms
and individuals most of whom will not have worked together before and are not likely
to work together again (Daingt al, 2007:7). Relationships between project owners
and contractors are typically cio#f, and so are relationships between project owner's
and contractor's project managers. Only relationships between project owners and
their project managers, as well as those between contractors and their project
managers, are typically repeating. In this case, they are guided by employment
contracts.

LITERATURE REVIEW

In addition to the empirical background discussed above, this papeesdd on an
extensive review of the literature concerning trust. The review, which has developed
in three stages, covers both construction management literature and literature
concerning management in general. Also, this review is based on two previous
reviews of the construction management literatutiee first concerning the principal

agent theory (Ceric, 2013), and the second concerning the New Institutional
Economics, which brings together the principgent and transaction cost theories
(Ceric, 2014%. The first review concluded that the main interest of researchers in
construction management associated with the prinaigaht theory is a combination

of contracts and risk management to limit the principal's exposure. The second review
found that thékey concepts from New Institutional Economics used by construction
management researchers point at theistdfest of all parties engaged in the

exchange of goods and services related to construction. The concept of trust appeared
only in the first reviev, but its place was marginal.

The present literature review is not limited to the principal agent or transaction cost
theories, however. Spanning both management in general and construction
management, its aim was to capture the seminal papers concétméedist, as
exemplified by their titles and keywords used. A wide variety of theoretical
frameworks are therefore represented in the papers identified.

To date, much research has been dedicated to the study dirmtaust in

construction, most of wbh concerns partnerships and alliances (e.g., Gulati, 1995;

Gill and Butler, 1996; Wood and McDermott, 2001; Webdal, 2002; Jeffries and

Reed, 2000; Kadefors, 2004, 2005; Lui and Ngo, 2004; Wong and Cheung, 2004,
2005; McDermotet al, 2005; Wongetal., 2005; Cheung, 2007; Eriksson and Laan,
2007; Wonget al, 2008; Lau and Rowlinson, 2005, 2009; Pietal, 2009; Maurer,

2010; and Eriksson and Kadefors, 2012). However,-immatrust is represented

rather rarely in the construction managemeatditure. One such example is provided

by Wong and Skitmore (2000). This also holds for interpersonal trust, where Emmitt
and Gorse (2003) and Lau and Rowlinson (2009) offer rare examples in the literature.
According to Emmitt and Gorse (2003:53), integmaral trust, communication and
commitment are vital components in building a responsive and collaborative culture in
construction.
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Partnerships and alliances typically involve ldegm relationships between firms,

and trust reduces agency costs invol\olwever, this literature review demonstrates
that there has been relatively little research dedicated to the study dirmtemnd
interpersonal trust in construction. As Williams (2001:377) argues, interpersonal trust
is an important social resource tlean facilitate cooperation and enable coordinated
social interaction. Importantly, trust is often initiated by managers, who engage in
trustworthy behaviour premptively in order to enhance the performance of their
subordinates (Whitenet al, 1998:53). This is where the principalgent theory
framework is likely to be of greatest value to future research in construction. As this
framework aptly shows, it will perforce be interdisciplinary.

DIMENSIONS OF TRUST: A FRAMEWORK FOR RESE ARCH

As has been augd above, the principalgent theory provides a useful framework for
the interplay of economics, sociology, and psychology in the research of the
relationships between the project owner, contractor, and their respective project
managers. This is shown figure 2, which offers a useful remapping of the
relationships shown in Figure 1 so as to accommodate the three sets of relationships
between project parties.

INTRA- l INTRA-
FIRM : FIRM
|
& l
E E self self
7, = interest interest
= =
=
.
QO self self
E g interest interest
Z &

Figure 2: Remapping of the principagent theory framework for construction projects
showing ky relationships between project parti®X Project owney C: Contractor, PMpo:
Project owner gBMcCroojte @atctmamag@mr oj ect manager

In typical construction projects, the irtieim relationship applies to the project owner

and contractorthe intrafirm relationship pertains to both project owner and

contractor and their project managers; and the interpersonal relationship applies to the
two project managers. Communication risk differs widely across these relationships.
Although this wouldbe an oversimplification, it could be said that ifiem

relationships are studied mainly by economics, ifitma relationships by sociology,

and interpersonal relationships by psychology. Still, all three social sciences have a
good deal to offer tahe study of all three types of relationship in the context of trust
between project parties.

It is interesting to consider briefly the dynamics of relationships depicted in Figure 2.
What follows is meant only as an illustration rather than an exhaugfpetion of all
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possible changes in these relationships. Before a project is initiated, the relationships
are of the intrdirm variety. When it is initiated, the relationships are first of the inter
firm kind, and then they turn interpersonal. The procesges backward when the

project comes to an end. That is, interpersonal relationships return térimter
relationships at project completion. Looking a bit more closely into project dynamics,
the process starts with the project owner. The project csvpiject manager is

selected next. With the help of the project manager, the project owner then selects the
contractor. This accomplished, the contractor's project manager is then selected by the
contractor, and then the two project managers establishrétationship. Once again,

the process moves in reverse at the end of a project. Concerning the construction
phase, the relationships between project parties are first ofimtr&ind, then they

turn to inteffirm variety, and ultimately they becom&erpersonal. Communication

risks involved follow the same dynamics, and the time dimension of trust can be
appreciated in the context of changes in relationships outlined here. Each type of trust
can increase, decrease, or vary in more complex ways fr@mitiation to

completion of a construction project. This brief illustration shows that the principal
agent theory framework is useful for bringing together different types of trust involved
in construction projects, as well as their changes over time.

Most important, the principalgent theory framework provides a useful understanding
of how all these relationships are intertwined in construction projects. As Figure 2
shows, the relationships between the parties to a construction project can be studied b
researchers from all three social sciences at once, thus providing a better
understanding of their interplay. This is of special interest in the field of management,
which perforce integrates a number of social sciences, including economics,
sociology, ad psychology. At present, researchers in all three social sciences are well
acquainted with the principalgent theory framework. As Eisenhardt (1989:72)

argues, this framework provideSumique, realistic, and empirically testable
perspective’bn problens of cooperative effort, but excessive reliance on economics
with its restrictive assumptions is not warranted in empirical research. This is where
interdisciplinary research with broader assumptions is required.

CONCLUSIONS

As has been shown the literature review aboyenuch of the research in trust in the
construction management field is concerned with ifitar relationships typical of
partnerships and alliances. By and large, #itra and interpersonal trust are
neglected in the literature eReach in trust concerning the relationship betwa#én
parties in construction projects needs to develop in three different butelatd
directions outlined by the principagent theoryramework.These directions, as well
as dimensions of trust, degkan the type of relationship between project parties
involved. Trust involved in inteffirm relationships falls mainly into the domain of
economics, but both sociology and psychologg contribute to the studyust
involved in intrafirm relationshipselies chiefly orsociology,but economicsind
psychologyare also relevant to its studydatrust involved in interpersonal
relationships falls mainly in the domain of psychology, but both sociology and
economics can carbute to the study, as well.

This framework provides a firm theoretical foundation for further interdisciplinary
research in intefirm, intra-firm, and interpersonal trust in construction projects.
Grounded in empirical research that has evolved in four stages, which was briefly
presengéd in a separate section above, this is the main contribution of this paper. The
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principatagent theory framework assures that researchers from different social
sciences can cooperate on the basis of a common understanding of the same
theoretical foundatios. The interaction between the three dimensions of trust can be
better understood by interdisciplinary research using the shared theoretical framework.

Therefore, the study of trust concerning the relationship between parties in
construction projects reqas an interdisciplinary effort in whicall the disciplines
involved- namely, econoias, sociology, and psychologtand to gain from a
deeper appreciation of each other's means and Bhidss best appreciated in the
research in trust coming frorhe field of management, which integrates the three
disciplines so as to help improve the management practioany areas of
application It is to be hoped that the framework presented in this paper will foster
closer collaboration between social scigstiand that it will thus be of value in
research project governance in this promising field.
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SOCIAL NETWORK ANALY SIS ON THE INTER-
ORGANIZATIONAL INTER ACTIONS IN GREEN
BUILDING PROJECTS
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Technology, Clear Water Bay, Hong Kong

Green building projects are collaboration intensivaature and construction of a
green building involves execution of colep tasks that are different from those in
conventional construction projects. Therefore, collaboration among stakeholders is
critical to the success of a green building project. This paper aims to study the inter
organizational interactions among key jgaijstakeholders in green building projects
andto investigate the relationship between the interactions and the project
performanceTo achieve these aims, social network analysis techniques were used to
analyse the organizational relationships in gragdimg projects Considering the
nature of green building projectsetwork measurements were classified into four
different aspects (1) Design, (2) Sustainability, (3) Construction, and (4) Finance
Social network analysis metrics like density, ceritysdnddegree were defined and
usedrespectively® measure therganizational relationship&ey playes, and

powerful and influential players in each netwoflke developed social network

model was applied to@se studgreen building projedh HongKongand the

outcome is presented in this paper. First hand data concerning communication
frequency and information exchanges were collected from key project participants
involved in the green building project through interviews and questionnaire. The
resuts show that oveinvolvement of the client due to the lack of trust in the design
team and the strained relationship between the client and the project meffeged

the overall project performanciéey playersand potential bottlenecks

organizatimal relationships for each aspect in thisen buildingprojectare
discussednd siggestiongor improving project performance were provided

Keywords:green buildinghigh-performance teamgrganizationatelationships
project communicationsocial network malysis

INTRODUCTION

The number of green buildingms continuously increased in recent years and
successful delivery of green building projects requires innovation and strength in the
collaborative teams. In contrast to traditional construction projects, green building
projects requires a better communica, trust and information exchange among their
participants. Multidisciplinary involvement of project participants causes
differentiation in project roles and leads to adversarial relationships between the
participant§Chan 2003 In addition, coordination between the project participants
was found to be a critical factor in determining green building project sudgess

2011). However, the fragmented nature of the construction industry hindardehe
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organizational interactions in green building construction projects and causes more
risks in project communications and information exchange. Increased performance in
inter-organizational relationships will be beneficial to the industry and helpedielg
successful green building projects.

BACKGROUND

Themulti-disciplinary nature and complexity of green building projects often cause
conflicts among stakeholders, project delays and cost overruns. Despite these
challenges, the demand for green builgimn the built environment has increased and
has become popular among a diverse set of stakehdi@iaoglu-Korkmazet al

(2011]) stated that a higher level of integration in the project teams affects the project
outcome. Valentin and Abraha(®010 concluded that the impacts of stakeholders
and organizations in a construction project are crucial to ensure project success.
Network based evaluations were used to identify and enhance organizational
relationships and project performar(tdandell and Keast 200&eung and Shen

2012). These studies have identified the outcomes and importance ef inter
organizational interactions towards the success of building projects

Social network analysis (SNA) has been an instrumental tool for studying the
interactions of groups since its early introductidoreno 196). Wasserman and
Faust(1994) defined a social network as a social structure made up of actors
representedsanodes that are connected by one or more specific type of relation
represented as ties, such as friendship, firm alliance, or international trade. A tie can
be divided into two types: nedirectional and directionglWasserman and Faust

1994). SNA has been successfully applied to investigate uartelationships among
individuals and organizations, and knowledge diffusion in multiple domains
including constructionor example, Pryk€004 proposed &NA approach that
enabled identification and classification of the ways in which construction
procurement and methods were evolving in response to demands for reform within the
construction industry. Chinowslet al (2010 proposed an approach to measure the
organizational and task performance in a prapettvork for improving project
effectiveness.

Previous studies have not studied ¢b#aboration of green building project team
relationships, anthe impact of different roles in a projechi¥ study aims to fill this
gapby considering different aspisoof a green building project and studying their
respective project team relationships and dynamics. Special role players like the green
building consultant, commissioning agent, etc., were included and their functions in
different aspects were studietihe design, sustainability, construction and finance
aspectsvere considered and the organiaaal relationships in those aspects were
analy®d individually to identifya relationship wittproject team performanc8NA
techniques can visualize and quantifter-organizational relationships, and therefore
can provide useful insights on project participants and their team relationships.
methodology framework was developed for measuring the team performance and
appliedto a case study in Hong Kong. The mmatlology framework and the case

study will be discussed in the following sections.

METHODOLOGY FRAMEWOR K

A high-performing construction team should have strong trust, collaboration and free
flow of information exchange between their participahtse inte-organizational
interaction social network model that we developed for green building projects is
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illustrated in Figure 1. In the model, individual project participants are treated as
nodes and their relationships are measured based on the trust begiowedch

other, the importance of their relationship, communication frequency, and information
exchange between the participaiutsall the four different aspectsnportance refers

to the amount of trust, communication and information exchange redpgtegen the
participantsThe relationships between the nodes are directional and marked with
arrows. This representation of the project participants as nodes and their interactions
as ties form a network of interganizational relationships. Th&er-organizatiomal

social network is then anabd using three network analysis metrics, which are (1)
density, (2) degreand (3)centrality.
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Figure 1: TheSocial Network ModdDevelopedor Green Building Projecti this Study
Density

Density isthe ratio of the number of edges in the network over the total number of
possible edges between adide pairslt is a commorapproachtto measurdéiow well
connected the network is. The equation for density is gagen

00% i "Odl
QTBZEF - P (1)

where L= number of exishg lines and n = number of existimpdes. The value of

density falls between 0 andwith O being a poorly connected network and 1 being a

well-connected network. The implication thie density measure may vary depending

ontheprojectand network characteristics. Deystan be a very useful measure in

comparingdifferent network configurations within a single project.

Degree

Degree is defined as the number of nodes connected adimularnode.ln directed
graphs, degree can be classified intol@gree and oudegreeln-degreaepresents
the number of incoming ties to a given npdbereas ot-degreerepresentshe
number of outgoing ties from a given nodenode with a high irdegree in a
corstruction information exchange network indicates poweereasa node witha
high outdegree indicates influence within a network.

Centrality

Centrality is a indicator that describes tipgominence angowerof a node in the
networkdepending on its rationships with the other nodé&shis measure will
identify the key players in a network and the relationships with other project
participants. The equation for centrality is given below,
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6 - (2)

Where, 4y is thenumber of degreethat noddéi a i@ceives from nodé b and n
represents the number of existimgdes.

The nature of construction and management of a green building project is different
from a traditional construction proje@&tarting fromthe projectteam selection,

material selection and building practictee differences rangaverto extensive
documentation and obtaining environmental certificati®reen building projects

have specialist role players in their project team and executing greeimdppitdject
activities are complex. A green building project will require more collaboration than a
traditional construction project, which is of the same type and size. Therefore, we
divided a green building project into the following four different atpec

1. Design focusing ONLY on the structural, mechanical, architectural and other
specialized design aspects,

2. Sustainability issues run through the design and construction stages of the
project. This aspect focuses on issues like managing pollution, C&[@,wast
innovative techniques to reduce energy and water use, preparation and
submission of green building certification, etc. This aspect will also help
identify the different roles played by organizations for improving
sustainability,,

3. Construction focusin@NLY on the construction process, progress, safety and
resource management, and

4. Finance focusing ONLY on the project budget and construction cost control.

The scope of these aspects is strictly limited to the definitions to avoid duplication.
The chosen smal network analysis metrics are applied to all these four aspects
individually to measure the network performance of the project team.

CASE STUDY 1T RESULTS AND DISCUSSION

A green building projedn Hong Kong is presented in this pagarillustration and
validation ofthe proposed methodolpdramework. The case study igpablic
commercial officebuilding delivered through the traditional project procurement
method with atotal gross area @round100,000 sgaremeters The project was
awarded @rovisional BEAM Plus Platinum certificatipwhich isthe highest
achievable grade ithe Hong Kong BEAM Plus environmental assessment system.

Assumptions

Before conducting the analysis, the following assumptions were made in respect to the
nature of theroject.

1. In this project, the client appointed tpmjectmanager in coordinating the
design and construction activities and thereforgtlogect manages
expected to play a major role in project team communication.

2. Since this project was conductesing the traditional procurement method, the
architect and the contractor having their own design and construction team.
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Therefore, it is expected of them to lead their team communication in the
design and construction aspects respectively.

3. This projectwill be collaboration intensive in nature since it is a green
building project.

Data Collection

The project team consists of 21 organizations. Collecting individual responses from
every project participant is practically impossible. Since this study usiiog on

analysing the inteorganizational relationships, one person from every organization
was selected for interview. The selected participants were chosen after thorough
background study and preliminary discussions with the project team execufives. ,
selected members were the key representatives of the organization and they were
directly involved in all the inteorganizational communications. The selected project
members were interviewed fateface and both qualitative and quantitative data

were collected through a research questionnaire. Collected quantitative data included
trust, importance of relationship, communication frequency and information
exchanges. A Likert scale measurement of 1 to 5 was used for collecting trust and
importance of elationship data with 1 being the lowest and 5 being the highest value.
Communication data was measured by the frequency of communication existed per
day/week/month and information exchanges were measured by the number of times
information was exchanged log communication. Considering the scope of this

paper, communication frequency and information exchanges data were used for
analysis. Trust and qualitative data were used to support the quantitative analysis and
for a better inference of the organiza@brelationships. Data concerning importance

of relationship was not used in this paper.

Inter -Organizational Interactions

The questionnaire responses were extracted and inputted to a SNA software tool,
UCINET 6.2. Communication and information exchangewvorks (for all the four
aspects) were plotted using the software. The network diagrams are supported by
mathematical analysis and qualitative responses from the project participants for
network inferences. Firstly, the overall communication frequentyeoproject team

is illustrated in Figure 2.

Figure 2: Overall Communication Frequency of the Project Team

This network is comprised of nodes representing the project participants and ties
representing the communication between the particip@hts.study classified the
nodes into four different shapes as shown in the figure. The shapes indicate the
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contractual relationships between the project participants. This differentiation was
used to easily identify communications that occur without anyractual
relationships.

The communication graph illustrated in Figure 2 shows a reasonablgavelected
network in which most of the project participants know and collaborate with each
other to execute project activities. The size of the nodes inditetdequency of
communication of a particular node with other nodes. A larger node size represents a
higher communication frequency, and wvigsa. In this network, the project manager
was assumed to take a central role, coordinating work with theearichnd the

contractor, and reporting to the client. However, due to the inefficiency of the project
manager in the later stages of the project, the contractor took an active role in project
communications with the client, executing complex design aesvauccessfully by
effective communication.

Information exchanges help participants share key project knowledge with one
another for successful project completion. The information exchanges network will
illustrate the exchanges of project informatioraial from the project participants and
identifies important participants during key decision making. All the four networks
will be illustrated and explained in the following sections.

Design

The design network shows the information exchanges associateithevgtructural,
architectural, mechanical, landscape and other design aspects of the project. The
diagram represents a high level of connectivity and interdependency among the design
team. The size of the node indicates the amount of information redsitaet

particular node. Since the project is delivered through the traditional procurement, the
architect was expected to play a key role in
trust in the design team, the client was majorly involved and tihéectwas a close
second. The contractor was also included in key design decisions to effectively carry
out the tasks to his sutmntractors. Nodes without any ties are called outliers and they
are not part of the network despite being the part of tHegirteam. In the design

network, the Commissioning team was not included in the major design decision
making issues.

Figure 3: Information Exchanges for the Design Aspect
Sustainability

Sustainability issues were given prime importance stubjetie nature of the project.
This aspect focuses only on issues related to green building practices, technologies,
documentation and certification. Few design related sustainability issues were

850



Social network analysisi greenbuilding projects

considered in the design aspect rather here, to avoidrafmn overlap. A strong
collaboration among the project team is necessary to achieve a higher level of
sustainability. The case study project achieved the Platinum certifieabierhighest
achievable level in the BEAM Plus assessment system. Thé @bpointed a green
building consultant and both were actively involved with the design team to carry out
issues related to sustainability. The involvement of the contractor was also a reason
for executing all the sustainable design successfully and autpia\nigher grade. The
over involvement of client once again indicates the lack of trust in the design team.
This network also has a few outliers in Traffic, Steel fixing, Earthworks and
Formwork sukcontractors.

Figure 4: Information Exchanges for tisstainability Aspect
Construction

The construction network was dominated by the contractor who took a central

position. From the qualitative responses of the client, it was learnt that the project

manager was expected to involve heavily in this netwatldbe to the project

manager 6s inefficiency in the | ater stage
active role in this aspect. This led to the strained relationship between the client and

the project manager and caused considerable time dedagoat overrun. This

network does not have outliers with all the project participants involved in some sorts

of information exchanges.

Figure 5: Information Exchanges for the Construction Aspect
Finance

The finance network represents the @ budget issues of the project. The finance
network appears to have multiple subgroujasprimary group under the client and
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