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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 

conference 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 proceedings we 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 education and learning 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 W113 Law and 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 three-stage review process through which we have been able to maintain 

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 these proceedings 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 Löwstedt (Chalmers University of Technology) who 

will deliver the Langford Lecture. Tim Broyd and Libby Schweber will join Christine 

Räisänen (Chalmers University of Technology), Mark Addis (Birmingham City 

University) and Stuart Green (University of Reading) as panellists 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 research in 

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 Scientific Committee 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 and managing 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 hope that you 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 Aboagye-Nimo, 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-Dagbui1 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 because crucial 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. Existing literature often 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 social psychology and 

organisation behaviour, suggests the tendency of people and organisations to become 

'locked-in' and 'entrapped' in a particular course of action and thereby 'throw good 

money after bad' to make the venture succeed. This defies conventional rationality 

behind subjective expected utility theory. Through a critical analysis of the literature, 

we identify different frequently cited enablers of escalation of commitment.  Using a 

hindsight constructivist approach, we then demonstrate references to some of these 

enablers on the Scottish Parliament project. We found strong evidence in support of 

possible strategic misrepresentation, confirmation bias, self-justification and 

optimism bias. We highlight the importance of setting realistic time and budget 

constraints to circumvent escalation and make several recommendations to attenuate 

unwarranted escalation of commitment, including the use of  an objective outsider to 

evaluate responses to disconfirming information and the structuring of incentive 

systems that do not punish for inconsistency in order to curb the effects of  self-

justification and reputation management.  

Keywords: cost overruns, confirmation bias, escalation of commitment, self-

justification, strategic misrepresentation. 

INTRODUCTION  

Literature in social psychology and organisational behaviour suggests that after 

investing time, money, energy and other resources in a chosen course of action, 

individuals and decision makers often become "locked-in" or "entrapped" in that 

course of action, sometimes even if the venture is failing. Staw's (1976, 1981) seminal 

work on escalation of commitment seeks to explain why decision makers sometimes 

embark on a questionable course of action and then persist with 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 of self-justification 

and regret of that particular decision, thereby resulting in a reinforcement of additional 
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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 

start-up that is expected 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 write-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 eventually succeed? 

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 the project at 

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 controversies. By the 6th 

year the cost reaches £376 million before project completion at £431 million in the 

7th year.  

Although each of the cases above presents different decision making situations, they 

both have a common trait - sequential decision patterns with one decision 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 results do not seem to be 

going as initially intended. Arkes and Blumer (1985) suggested that investment of 

resources often sets in motion non-rational sequential decision making process, with 

one form of commitment begetting further commitment. They further suggest that the 

more responsibility a person has for the outcome of an initial decision, the greater is 

the inertia towards further commitment. This tendency however, as noted by 

Bazerman and Moore (2008) defies the conventional rationality behind subjective 

expected utility theory which suggests that sunk costs or past losses should not enter 

into decisions regarding future gain (Bazerman and Moore 2008). 

Using the theoretical framework described in the discourse above, this paper will 

explore the sources of escalation of commitment using the case study of the Scottish 

Parliament project. We examine official government publications and documentary 

evidence from the public enquiry that followed the controversies surrounding the 

project using a hindsight constructivist research approach. 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 escalation more closely, before we examine 

the Holyrood project for evidence of the locked-in syndrome. We then reveal some 

lessons learnt from the case study for construction project management with 

recommendations on how to attenuate unwarranted escalation tendencies. 

THEORETICAL FRAMEWOR K: ESCALATION OF 

COMMITMENT  

Decision making experiments have provided a lot of evidence that individuals have a 

systematic bias towards escalation of commitment. Some of the reasons provided 

include a failure to treat previous investments as sunk cost (Arkes and Blumer 1985), 

self-justification (Staw 1981) and anticipated regret (Sarangee et al. 2013). Kahneman 

(1994) suggests that some decision makers use escalation of investments as 

opportunity to redeem a previous sub-optimal choice whiles Brockner (1992) posits 

that escalation tendencies may be buoyed by personal responsibility for negative 
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consequences. Traditional economic decision making models suggest that people are 

rational and would make decisions in an attempt to maximise expected utility. Sunk 

costs (past investments) must essentially therefore be considered as historical and 

irrecoverable, thus should not be considered in decisions regarding future course of 

action (Bazerman and Moore 2008). However, Barnes' (1984) work supports the 

supposition that decision making is often biased in favour of retrospective rationality- 

the sunk cost effect.  

Organisations also demonstrate escalation tendencies, albeit in a more complex 

manner, according to Guler (2007). The presence of multiple members for decision 

making in organisations normally should increase the likelihood of recognising the 

irrationality of escalating commitment to a failing course of action. Bazerman et al 

(1984) thus found that groups are less likely than individuals to escalate commitment. 

They however added that where groups 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 numbers effect. 

A tale of two schools 

There are essentially two schools of thought on escalation phenomenon. Decision 

error theorists, after Staw (1976), maintain that escalation is a result of a systematic 

bias in 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 support their point of view (Caldwell and O'Reilly 1982). 

According to Nickerson (1998), this can either be intentional or that the decision 

maker unknowingly falls to the curse of a confirmation bias - the seeking and  

interpretation of feedback in ways that are partial to existing beliefs or expectations.  

Decision dilemma theorists, after Bowen (1987), however point to uncertainty of 

information  and argue that feedback is often 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 succeed is not necessarily a result of one wrong 

decision to rectify a previous sub-optimal choice, but simply a decision made amongst 

many alternatives in an environment of uncertainty.  

Sequential investment and escalation  

Sequential investment projects are particular susceptible to escalation tendencies 

because the venture does not generate intermediate financial payoffs until its 

complete. There is also some level of uncertainty over the amount and timing of the 

investment that will be required over the life of the project. Each investment stage 

therefore presents more opportunity cost as well as a milestone to either escalate 

commitment or pursue an alternative course of action. As found by Shepherd and 

Cardon (2009) however, terminating unsuccessful projects often comes with negative 

attending consequences including loss of job or losing face within an organisation. 

Decision makers often thus attempt to keep projects running by using end-gaming and 

using future-perfect strategies (Clegg et al. 2006). Strategic misrepresentation, the 

deliberate distortion or misstatement of  the amount of time or resources necessary to 

complete the venture is not an uncommon tactic either (see 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 supporting evidence from the Holyrood Project.  

Table 1: Escalation enablers 

 

Construction projects normally involve a series of sequential decisions before actual 

construction begins. Most projects will go through long feasibility and gestation 

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 itself according to Winch (2013), and 

therefore must be completed, no matter what, in order to recoup any initial 

investments.  

RESEARCH APPROACH  

Winch (2013) explored the three-pronged effects of future perfect strategising, 

strategic misrepresentation and escalation of commitment on the Channel Fixed Link 

project in an attempt to develop a broader organisational perspective on cost 

escalation in major projects. He proposed a hindsight constructivist or historical 

approach as research method to help fully comprehend the organisational complexities 

that led to overruns. Winch suggests that this approach will help comprehend the 

idiosyncratic embeddedness of major construction. We adopt a similar approach in 

this paper as it best helps for sense-making of the political and social construct of our 

case study, the Scottish Parliament building (Holyrood Project). We explore escalation 

of commitment using official documentary evidence from the government 

commissioned public enquiry that followed the controversies surrounding the 

construction of the Holyrood project (Fraser 2004). We also examine the Auditor 

General's reports (2000, 2004) and the Spencely Report (2000) submitted to the 

Scottish Parliamentary Corporate Body.  
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CASE STUDY: HOLYROOD  PROJECT 

Completed 3 years late in 2004, at a 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 Paper, Scotland's Parliament (1997). The 

Government commissioned the Spencely Report (2000) to investigate cost and time 

overruns on the project. This was followed by two major probes by the Auditor 

General (2000, 2004) before the defining public enquiry, chaired by Lord Fraser of 

Carmyllie (2004) after project hand-over 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 found at www.holyroodinquiry.org. These reports, 

as well as minutes 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, housed in the Palace of Westminster in London. Scotland 

was now effectively directly governed from London as a result (Colley 1992). 

However, in September 1997, the people of Scotland voted "Yes" 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 a the 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 many ill-considered decisions that 

created a conducive 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. Recall that a central theme of escalation theory is the 

increase in resources devoted to a venture in an attempt to redeem a previous sub-

optimal choice. A member of the Scottish Parliament Corporate Body, Andrew Welsh 

MSP, stated that "right from the very start, the budgets were totally unrealistic. The 

original budgets we inherited were for a fictional building" [11 February 2004]. 

Rusell Hillhouse, former Permanent Under-Secretary at the Scottish Office and a 

member of the team that estimated the cost of the project at £40million said "we 

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 2003]2. Sam Galbraith, former Under-Secretary of State at 

the Scottish Office also told the public enquiry, "the figure of £40million in the white 

document, was never for Holyrood. That was for a bog-standard building on a 

greenfield site." [PE 28 October 2003 ]. When asked how he knew the figure was not 

for Holyrood project, he responded "That's what Donald [Dewer] told me" suggesting 

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 management and Norms of Consistency 

Another sub-optimal decision that was made at the beginning of the project was the 

unrealistic completion date imposed on the project. Speed to build was priority for the 

project promoters who wanted the project completed within two years. This was 

                                                           
2 Abbreviations: PE- Public Enquiry; MS/SE - Documentary evidences submitted to the public enquiry 

file:///X:/All%20Edinburgh%20Files/Research%20Work/PhD%20Chapters/Conference%20Work/Arcom%202014-%20%20Escalation/www.holyroodinquiry.org
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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 is 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 revised" [MS/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/1/071 ï 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 stage - political 

reputation management, self-justification and maintaining norms of consistency. 

Negative feedback on a past decisions calls the validity of the original decision into 

question and is dissonant with a decision makerôs natural desire to see himself as 

competent. Many decision makers would often escalate 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 year deadline. Construction management 

procurement method 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 extra 18months to the 

duration, according to William Armstrong, the Project Manager [PE 3 December 

2003]. However, using construction management may well have been the single most 

important decision that was largely responsible for the cost and time overrun 

experienced on the Holyrood project. The client bears all financial risks associated 

with delays and design changes and final cost of the project could not be realistically 

known until all designs were completed. In addition, there is little incentive for the 

design team to keep cost low when such a method is used. Paul Grice, Clerk and Chief 

Executive of the Scottish Parliament told the public enquiry 'It is a fact of construction 

management - until you let the last tender,  and settled the last claim, you can't know 

the final amount' [PE 10 February 2004]. Robert Brown MSP, a member of the 

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

aptly explains the source of the problems on the project. He noted, "the signature 

design, the contractual method, and the process of developing the design detail, I 

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 

Office when they let the contract in the first place."  

Strategic misrepresentation 

There was evidence of strategic misrepresentation, the deliberate distortion or 

misstatement of  the amount of time and resources necessary to achieve an aim, at 

many stages during the 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 opposition party wrote to Sir David 

Steel MSP, the Presiding Officer of the Scottish Parliament, requesting that the project 

be suspended and that an estimate of possible cancellation cost be produced "in order 

to properly debate the future of the Holyrood project or other alternatives" 

(MS/1/083). He further wrote in a follow-up letter, "It is now possible that we may 

have to consider cancelling the Holyrood project; in the circumstances it is essential 

http://www.holyroodinquiry.org/documentary_evidence/Donald_Gorrie/MS-16-042_to_043.pdf
http://www.holyroodinquiry.org/documentary_evidence/Alex_Salmond/MS-1-071_to_079.pdf
http://www.holyroodinquiry.org/documentary_evidence/Alex_Salmond/MS-1-083.pdf
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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 reached." [MS/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 significantly higher 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 MSPs. She later insisted 

that she was 'confident the £27million could be managed out' and 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 MSP, later told the public enquiry that the vote 

was based on false information, adding, "it is 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 stock and reassessment... 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 misinformed is a very serious issue indeed." [PE 

13 November 2003] 

Lord Fraser himself makes a strong case for strategic misrepresentation on the 

Holyrood Project by stating "As at the point of hand-over, where there is a very tight 

vote in the Parliament on whether 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 it 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 supporting political end-gaming and future-perfecting 

strategies in the early stages of the project as well. Donald 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 devolution and be an "important symbol for 

Scotland" that will "pay tribute to the countryôs past achievements and signal its 

future aspirations" (Scotland's Parliament 1997). Riding on these sentiments, Donald 

Dewer probably felt the need to build momentum and get the project 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 project [See 

MS/1/071 ï 079]. It emerged during the public enquiry that he felt he had to 'endow' 

the MSPs with the new building and that if the decision of location 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 bias, the tendency to seek or interpret information in ways that are 

partial to existing beliefs or expectations, played a key role in escalation on the 

Holyrood project. William Armstrong, an experienced project professional was the 

First Project Manager for the Holyrood Project at the Scottish Office. He resigned 

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, 

http://www.holyroodinquiry.org/documentary_evidence/Alex_Salmond/MS-1-084.pdf
http://www.holyroodinquiry.org/documentary_evidence/Alex_Salmond/MS-1-071_to_079.pdf
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Enrique Miralles writing to Project Sponsor, Barbara Doig, ñThere is no indication 

that Miralles [can] remedy the deficiencies in time, cost and design to meet the 

programme." [PE SE-4-044].  His resignation letter prophesied that if measures were 

not quickly taken to properly control and manage the project, the "programme will 

drift, the cost will increase, the design team will make claims, the contractors will 

make claims, and the project will become a disaster" [PE SE-4-044].  As indicated by 

Caldwell and O'Reilly (1982) and Kahneman (2011), confirmation bias leads a 

decision maker to underplay, and in some cases, even ignore disconfirming feedback 

on performance of any venture. William Armstrong's strong warnings were blatantly 

ignored by the project sponsor, who later stated that 'I was 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 quality required" [PE 4 December, 2003]. 

She decided 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 strong political and organisational influences at many stages of the 

project as 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 debate that "too many 

questions are unanswered at this stage, and we plead with you [Donald Dewer] for 

the time to find adequate answers" [17 June 1999]. As is usually the case, those 

responsible for the negative outcome of a particular decision tend to maintain the 

norms of consistency in order not to 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 penalties". He added, "this Parliament 

would look like a laughing stock" if the opposition 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 Dewer, "it is a despotism, we 

have one man says what happens and we all obediently 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, we have 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 particular course of 

action in decision making. We identified different enablers of escalation from the 

literature including sunk costs, self-justification, 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 that escalation of commitment is a complex phenomenon with 

additive causes from different sources. We also highlight the importance of the early 

stages of a project, as decisions taken at this stage become increasingly difficult to 

http://www.holyroodinquiry.org/transcripts_documents/PDF_Documents/SE_documents/SE-4-044.pdf
http://www.holyroodinquiry.org/transcripts_documents/PDF_Documents/SE_documents/SE-4-044.pdf
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reverse. In general, it is important for project sponsors and decision makers to be 

aware of the fact that their decisions will tend to be biased by previous decisions, and 

that we all tend to have 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 always be readily obvious, it is 

important to put in place organisational structures that will help attenuate unwarranted 

escalation. 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 tendencies. It might be helpful to structure incentives so that 

decision makers are not punished for supposed inconsistency in order to curb the 

effect of self-justification. Increased monitoring, accountability, budget controls and 

scrutiny might also be helpful especially on large and complex projects.  

While this paper deals with the sources of escalation and how it might be curbed, it is 

important to mention that escalation should not necessarily be considered as a 

negative tendency. There are situations where it might be economically rational to 

escalate commitment to keep options open or maintain personal and future business 

relationships. On cursory examination, this might sound divergent to the core of the 

foregone discussions in this paper. However, what is proposed in this paper instead is 

that decision makers should be 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 intuitively seek.  
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The demand for electricity in South Africa is on the upward trend. To meet the 

demand, a state own enterprise embarked upon major infrastructure projects, which 

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

with return-to-service power projects. The aim of the study was to finds ways of 

understanding latent factors that promoted overrun in such projects. Thus, with the 

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 interviewed on the case project. A clear trend 

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

overrun that was encountered on the project due to the presence of óoptimism bias and 

pathogensô in the project environment. Rather, the urgent electricity demand provided 

a platform for the implantation of optimism bias and planning fallacy, which 

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

thus influenced the scale of the cost overrun that has been reported on the case 

project. The notable insight provided by the exploratory study is that resident 

pathogens in a complex project environment can work in unison with optimism bias 

and planning fallacy to engender cost overrun. 

Keywords: cost overrun, major projects, South Africa 

INTRODUCTION  

Cost overrun is a barrier to the proliferation of infrastructure projects in developing 

countries (Flyvbjerg et al., 2003). The literature has established that cost overrun is 

associated with major projects (Priemus et al., 2008). For instance, it has been 

reported that project cost estimates may be wrong when compared to actual 

development cost (Altshuler and Luberoff, 2003). 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). These factors and 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 presents the preliminary findings 

of a study aimed at gaining additional understanding of cost overruns in South Africa. 

Although return-to-service (RTS) projects are done for socio-economic reasons, their 

cost should not constitute a burden to tax payers. Based on the South Africa 

experience, a major feature of RTS projects at completion is cost overruns, and a 

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

occurrence of overrun (Flyvbjerg, 2011a). The objective of the study was to identify 

mitigation decisions by understanding latent factors that promote overruns in major 

infrastructure projects. The objective is underpinned by the premise that RTS 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 RTS power 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 allow escalation 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, the items would 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 manufacturerôs storage facilities and if the delays are for a long period, 

the cost commitments would rise. This explanation is crucial because most of the 

items manufactured outside South Africa come into the country by air or sea freight 

and could take 5 weeks to 18 months. As a result of the aforesaid, there is a need to 

pay attention to either overestimation or underestimation of deliverables of RTS 

projects.  

In the case of lack of experience in contract works, the non-prevalence of RTS project 

is a factor. Project experience is scarce when it comes to RTS projects. The 

knowledge and experience element inform 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 major project. For instance, request for information that often delay activities 

would emanate from incomplete drawings due to a lack of knowledge of what needs 

to be done, or insufficient time to ensure the drawings are complete and checked 

thoroughly, or incompetence. In RTS projects, equipment is not purchased new - they 

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. This can be a simple method of 

estimating, but could also be very inaccurate because without cautious utilization of 

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

Inflation and currency fluctuations have serious impact on the cost of construction, 

especially if the project involves importation of materials from another country 

(Emuze and Kadangwe, 2014). Forecasting the trend of inflation in Sub-Saharan 

African countries is particularly very difficult, and as such, the impact is felt 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 possible 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) the original plan may not be practicable (for 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 (Ford et al., 2007).  

A RELATIONAL OUTLOOK  ON OPTIMISM BIAS, PA THOGENS 

AND COST OVERRUN 

Infrastructure development projects are infamous for over-running cost and schedule 

budgets (Flyvbjerg et al., 2003; Matta and Ashkenas, 2003; Love, 2011), and such 

overruns increases construction cost on a daily basis (Flyvbjerg, 2005). Notable 

reasons for these overruns include material price fluctuations, contractor delays in 

deliverables, changes in specifications and scope, inflation, design changes, funding 

problems, among others (Enshassi et al., 2009). In addition, major projects are often 

exposed to performance problems with origins in upstream project activities where 

multi-factor decisions are embedded (Morris et al., 2011). The case of poor estimating 

at the beginning 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. 

Beside uncertainties, 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 strategic misrepresentation is about purposely under-estimating 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 occurs when decision makers were over-optimistic about the 

outcome of their planning endeavours (Flyvbjerg, 2008). This entails over-estimating 

the likelihood of positive events and under-estimating risk and loss (Love, 2011). 

However, the actions of strategic misrepresentation 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 they are triggered 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, which include 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 tool / tools employed in a process (Busby and Hughes, 2004 

cited by Love, 2011).  

Recent discourses have also shown that misrepresentation, optimism bias and 

pathogens can work in unison or independently to produce excessive cost and 

schedule deviation in a major project. The cost overruns associated with major 

projects are influenced by multi-factor 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 changes in scope, 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, non-linearity, 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 complexity, inter-alia, 

determine planning, co-ordination and control requirements in a project; influences 

the selection of expertise and experience requirements of human resources; influence 
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the selection of suitable procurement arrangements; and determine project 

performance in terms of cost, quality, time and other considerations (Baccarini, 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 situation (Remington 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 (Flyvbjerg, 2011b). The single case was 

chosen because it represents a typical example of a more general problem related to 

cost overrun in South Africa (Flick, 2014). From a methodological perspective, this 

single case study detailed a single project through interviews and 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 orders, the relationship between 

cost overrun and value for money and other elements of complexities, which are 

synonymous with major projects were not interrogated. Interviews were conducted 

with participants from the SOE that does RTS projects in South Africa. This 

refurbishment project started off with a budget of R4.3 billion after contract 

negotiations and at R14.6 billion, completion is yet far away. A protocol was 

developed for the interviews, which were based on a purposive sample (Flick, 2014). 

The protocol was guided by three research questions. Interviews were conducted 

among professionals who are experienced in the phenomenon under study. In depth 

interviews were conducted, over a period of four weeks, at the project offices of the 

interviewees. The interviewees were all part of the management structures of the 

project. The face-to-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 held different portfolio within the project team. The five 

interviewees were chosen as they are currently addressing cost matters in the case 

project. The selection of the interviewees was influenced by their current job profile 

and experiences in the specific project. 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 client (the 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 included checking the conditions of equipment 

and their components. Sometimes, it is not easy to open every component in the plant, 

so samples were taken to determine the scope of work for items such as vessels and 

pumps. 

Participant 1 elaborated that she will base the scope of the work done on other RTS 

projects so that lessons learnt can be used to avoid past mistakes. She mentioned that 



Optimism bias 

767 

 

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, although it was 

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 use such information. However, there appear to be a 

cautionary tone with the latter perspective. Looking at other stations that were 

refurbished may also not be very accurate as the stations were built in different time 

and locations. If a station was built in 1950 and has 9 generating units, there is a 

chance that the first unit was built in 1950 and the ninth unit was build 5 years later. 

This would mean 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 that feasibility 

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

time it takes to build a new plant is assumed to be more than the project duration for 

the refurbishment an old plant. Thus, refurbishment appears to be an attractive option 

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 than build a new 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 that the assessment 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 assessments have probably 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 participant, ñmaybe they never allowed enough 

time to be able to work around the risksò. It can be observed that insufficient time to 

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 magnitude of cost 

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 effect of the 
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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 more 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 cannot be reused and that needs time, and that in particular is ñwhat 

we donôt really doò. Furthermore, the transcribed data show that Participant 3 concurs 

with Participant 2. The third participant mentioned that he would make sure that ñwe 

plan properlyò. The participant noted 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 Participant 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 encountered cost overrun on the case RTS project. If the scope has 

been clearly defined in the beginning, it would have closed all procurement / purchase 

related loop holes. It would eliminate suppliers coming with ridiculous prices and 

would minimize compensation events. The first participant summarise her view by 

saying ña typical RTS project is where the station is old and one does not really know 

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 you need to do then you find 

unexpected expenses along the way.ò The participant further suggests that in order to 

control costs, there is a need to involve all the disciplines (engineers and financial 

experts) in the planning process from the onset. The project leaders also 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 correct type of contract should be 

placed to make sure the client 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 regard, the participant 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 particular project in order 

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 contracts so as to ensure 

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, then we would 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 participant says ñin these 

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.ò  

The interviews show that scope, planning and inspection 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, the perceptions 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, and probabilities - 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: Overview of major perceptions of the interviewees 

 

DISCUSSION 

Although a consensus 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 participants, the narrative 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 cheaper and 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 country. The 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 design and construction activities overlapped so as 

to meet the 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 extension studies, 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, and non-conformances, 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 
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commencement led to inadequate assessment of risks and poor estimation of cost, 

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 expected performance in 

operation. Most importantly, 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 high-quality project plan is approved by key stakeholders 

(Zwikael, 2009).  

The analysis of Love et 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 electricity demand in 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 stage. Through underestimation of cost 

and time, and overestimation of benefits (Buehler et al., 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 underestimate task-completion times when 

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 the "reference class forecasting", which 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 features of major projects ï project complexity and cost 

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 face-to-face interviews of five key project 

participant in the case RTS project that have exceeded its initial budget significantly 

show that improper estimation of ówhat must be doneô at the planning stage influenced 

the magnitude of cost overrun encountered on the project. The informants contend that 

the urgency of the RTS projects may have influenced the decision to go ahead with 

construction without a realistic estimation of the required activities. The urgency was 

the fertile ground for the implantation of optimism bias, which effectively stimulates 

pathogens, and then, confirms the symptoms of planning fallacy. The 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 insight provided 

by the exploratory study is that resident pathogens in a complex project environment 

can work in unison with optimism bias to engender cost overrun. 
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The case points to the fact that in order to curtail cost overrun on RTS projects, 

informed decisions should 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 pre-construction activities. Provision for adequate 

planning time should be made by the project sponsors that are not relying on óstrategic 

misrepresentation / optimism biases' for the commencement of the projects. All key 

parties to the project should also get involved in the planning processes and inputs 

from each discipline should receive recognised considerations. The use of a better 

forecasting method should equally be advocated. However, additional research is 

required to establish the exact mechanism that would address excessive optimism in 

planning and pathogens on an RTS project environment. Although this particular case 

project focused directly on the topic and has been insightful from the client 

perspective, the single case is a precursor to further multiple 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 sector. Future studies 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 

product is at design stages, manufacturing plants, or in the customerôs hand. The main 

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 construction 

projects in 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 

construction professional to identify the CSF for the reduction of the COPQ in 

construction projects. This study identiýed 10 CSF for the reduction of COPQ in 

construction projects from a list of 41 diǟerent CSF classified under five themes. The 

ten most important 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 health and 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 COPQ in construction project in South Africa. 

Keywords: cost of poor quality , critical success factors, South Africa 

INTRODUCTION  

The problem of projects poor quality in the construction industry is a global 

phenomenon and the South Africa construction industry is no exception. Despite the 

legislated policies assuring quality products from construction firms by the South 

Africa Council for the Built Environment (CBE) and other associated quality control 

bodies to prevent this global construction industry problem, this problem is still very 

much present. The goal of construction stakeholders in either the public or private 

sector is to successfully complete the project on schedule, within planned budget, in 

the safest manner and with the highest quality. Construction projects are frequently 

influenced by either success factors that help project parties reach their goal as 

planned- such as attainment of the minimum level of quality required, or poor quality 

problems that stifle or postpone project completion. 

                                                           
1 caigbavboa@uj.ac.za 
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Over time, scholars (see Morris and Hough, 1987; Pinto and Slevin, 1989) have 

investigated factors which aid successful completion of projects without any effect on 

the cost, particularly those which affect project quality success more than others. The 

concept of success in a construction project can, according to some researchers be 

evaluated only when the evaluation dimensions are adequately defined (Morris and 

Hough, 1987). Generally, in any project the evaluation dimensions correspond to the 

traditional constraints of time, cost, and quality parameters. Ashley et al. (1987) 

defined project success as results better than expected or normally observed in terms 

of cost, schedule, quality, safety, and 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, then the project 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 

organizations and national states have used as a key to develop products and services 

in supporting continuing success. Quality management systems in all industries, are 

designed to set a clear view for organization to follow, enabling understanding and 

involvement of employees proceeding towards common goal. In the cycle of never 

ending improvement which is required in the construction industry as client demand 

value for money spent in line with the construction professionals mandate and 

training, quality measurement plays an important role in the assessment and assurance 

of project successes. The assessment of the CSF for the reduction of the cost of poor 

quality (COPQ) is considered as a trigger for the improvement of construction project 

quality, and its associated problems such as rework, disputes, time overruns amongst 

others. Moreover, no improvement in the associated poor quality issues can be 

achieved when the CSF to mitigate against the COPQ are not studied to assist in 

identifying opportunities for improvement. There are many success factors, if 

addressed effectively can reduce COPQ from construction projects. It is these factors 

that the current study aims to assess in order to enable the South 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 the construction industry in South Africa are 

significantly more fundamental, more serious and more complex. In South Africa, 

these difficulties and challenges sit alongside the general situation of socioeconomic 

and political issues which are/were underpinned by the previous apartheid regime of 

segregation; thus polarising the construction section with various problems. Whilst in 

all countries, the construction industry faces conditions of uncertainty and risk which 

are totally different from the causes in South Africa. The sources 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 study is to 

identify the critical success factors (CSF) which have the potentials to reduce the 

COPQ during planning and execution stages of construction project in South Africa. 

The identification of CSF for reduction of COPQ would be helpful for the 

construction industry in South Africa, as it would present an opportunity for the 

construction industry stakeholders to concentrate on the identified CSF to reduce 

COPQ from projects. This will enhance profitability, productivity, compatibility and 

quality which increases the sustainability of national economic growth, strength and 

performance of the construction industry. The study is descriptively designed to obtain 
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the views of construction professionals in regards to the CSF for the reduction of the 

COPQ in construction projects. 

COST OF POOR QUALITY  

Quality in the construction industry, according to Goetsch and Devis (2006) is a 

dynamic state associated with products, services, people, processes and environment 

that meets or exceeds customer expectations and contract requirements/standards. 

Whilst Crosby (1979) in his work ñQuality is Freeò, states that quality is the 

conformance to the standards and fitness for purpose. Likewise, ISO 9000 defined 

quality as ñthe degree to which a set of inherent characteristics fulfils requirementsò.  

Similarly, FIDIC (2004) defines quality as ...... that quality (excellence), which meets 

or exceeds the requirements of the employer, as specified in the contract documents, 

whilst complying with law, codes, standards and regulatory policy, which apply to the 

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 of 

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 improved upon. Whilst quality is key in construction products, it does not 

necessarily refer to their prestigious attributes, but to the fitness of purpose of the 

construction projects to the clients and meeting of customerôs requirements (Corsby, 

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 researchers (Love and Li, 

2000). Improving construction 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 profits to be gained by providing better production quality, 

which translates into higher expected utility for the customer.  

COQ approach was pioneered by Juran (Venters, 2004) as the ñCost of Poor Qualityò 

in his ñQuality Control Hand bookò in 1951. In his work, Juran argues that quality 

issues need to be conveyed in financial terms for executives to really understand and 

take notice. Subsequently, Feigenbaum (1951) derived the classification called the 

Prevention, Appraisal, and Failure (PAF) model 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 sum of ñPrice of Conformance and Price of Non-

Conformanceò. A number of articles published on quality related costs in construction 

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

However, there are categories of costs which need to be considered during the 

conception of projects. These include: appraisal 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 customer receives the product or service), and external 

failure costs (costs associated with defects found after the customer receives the 

product or service). COPQ in the construction industry, is the cost faced due to the 

production of poor quality products and services. The COPQ are easily traced or 

identified from the existing accounting reports and auditing system as they are 

obvious whenever they occur. For instance, Schiffauerova and Thomson (2006) 

informs that 6-15% of construction cost is found to be wasted due to rework of 
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defective components detected late during construction, while a further 5% of 

construction cost is wasted due to rework of defective components detected during 

maintenance. Also, Chapalkar (2011) states that the nature of poor works/ errors are 

quit diverse estimating that 20-40% of all construction project poor quality have their 

roots in errors arising during the construction phase, and a whopping 54% of all 

construction poor quality defects can be attributed to human factors like unskilled 

workers or insufficient supervision of construction work. These observations suggest 

that a thorough quality management of construction activities is needed and that 

current construction project quality management approaches need to be improved 

through the assessment of the CSFôs that have the potentials to reduce the COPQ in 

construction projects.  

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 the secondary data 

was derived from the review of literature and archival records. The primary data was 

obtained through the use of a structured questionnaire aimed at 60 construction 

professional in Johannesburg to meet the research objectives. The professionals were 

randomly selected amongst their peers. Survey participants included architects, 

quantity surveyors, civil engineers, construction and project managers; excluding 

construction clients and contractors. A list of construction professional who works 

within the greater Johannesburg Metropolitan Municipality was obtained from the 

respective professional council and the Council for the Built Environment- the 

watchdog of professionals in the country via the various professional councils. This 

approach concurs with the work of Swan and Khalfan (2007) who advise that the 

inclusion of all construction professionals, is essential for successful project delivery- 

which applies to the current study. Random sampling was used to select the 

professionals. According to Kombo and Tromp (2006) random sampling is the 

probability whereby people, place or things are randomly selected. From the list of 

construction professionals, 60 were randomly selected. This yardstick was considered 

vital for the survey in order to have a true assessment of the critical success factors 

which have the potentials to reduce the COPQ during planning and execution stages 

of construction project in South Africa. Because all professionals as contained on the 

list had an equal chance to be drawn and participate in the survey. Out of the 60 

questionnaires sent out, 58 were received back representing a 96.7% response rate. 

This was considered satisfactory for the analysis based on the assertion by Moser and 

Kalton (1971) that the result of 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 obtain significant results. The data were analysed by calculating 

frequencies and the mean item score (MIS) of the rated CSF. Although the empirical 

study is based on a relatively small sample of 60 construction professionals, the 

findings provide an insight into the general perception of the COPQ in Johannesburg 

construction projects. The calculation of the MIS is explained in the next section. The 

research was conducted between the months of July to October, 2013. The 

questionnaire was designed based on the information gathered during the literature 

review and does not form part of an existing survey instrument. 

Mean Item Score (MIS) 
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A five point Likert scale was used to determine the CSF which have the potentials to 

reduce the COPQ during planning and execution stages of construction project in 

South Africa with regards to the identified factors from the extant review of literature. 

The adopted scale was as follows: (1) = Strongly disagree; (2) = Disagree; (3) = Neutral; 

(4) = Agree; and (5) = Strongly agree. The ýve-point Likert scale scores were 

transformed to an MIS for each of the CSF as 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 items as perceived 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 respondentsô scores on all the selected criteria, considered together, are 

the empirically determined indices of relative importance. The index of MIS of a 

particular factor is the sum of the respondentsô actual scores (on the 5-point scale) 

given by all the respondentsô as a proportion of the sum of all maximum possible 

scores on the 5-point scale that all the respondents could give to that criterion. 

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

of óstrongly disagreeô to óstrongly agreeô. This is expressed mathematically below in 

Equation 1.0. The relative index for each item was calculated for each item as follows, 

after Lim and Alum (1995): 

 

MIS =  1n1 + 2n2 + 3n3 +4n4+5n5    Equation 1.0 

×N 

Where; n1 = Number of respondents for strongly disagree; n2 = Number of 

respondents for disagree; n3 = Number of respondents for neutral; n4 = Number of 

respondents for agree; n5 = Number of respondents for strongly agree; N = Total 

number of respondents. Following the mathematical computations, the criteria were 

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 

From the structure questionnaire survey, it was found that the surveyed professionalsô 

composition were: 10.0% architects, 25.0% quantity surveyors, 20.0% civil structural 

engineers, and 25.0% construction managers and 20.0% project managers. It was also 

found that the respondentsô are currently handling construction projects ranging from 

residential, road construction, and civil engineering related projects. 

Further findings revealed that 59.0% of the respondents were male while 41.0% were 

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% quantity surveyors in the study were females. Also, findings relating to the 

respondentsô ethnic background reveals that Black Africans were 80.0%, while 15.0% 

were Whites, 2.0% where Indians / Asians and 3.0% were Coloured people of South 

Africa. The respondentsô educational qualification reveals that 53.0% have post-

diploma degrees, 27.0% have an equivalent of B-degree and 20.0% with a post 

graduate degree as their highest qualification. A survey of the respondentsô 

professional registration revealed that 35.0% 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 that 87.0% 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 45.0% of the respondents work 

for construction consultant firms while 20.0% of the respondentsô works for public 

sector client (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 Johannesburg; hence their opinions on the study 

objective will be deemed credible. The following sections present the result of the 

survey findings on the CSF which have the potentials to reduce the COPQ during 

planning and execution stages of construction project in South Africa with regards to 

the identified factors from the extant review of literature. 

Critical Success Factors for the Reduction of the COPQ 

Based on the ranking (R) of the weighted averages, the mean item scores (MIS) for 

the listed CSF which have the potentials to reduce the COPQ in South Africa 

construction projects were identified (Table 1-5). 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 construction projects in Johannesburg. The most 

important CSF identified under the planning stage CSF were: defining quality 

objectives- standards and specifications (MIS = 4.39); providing effective leadership 

(MIS = 4.20); and team development and deploying of skilled workforce (MIS = 4.13) 

as shown in Table 1. 

Table 1: Planning Stage CSF for the reduction of the COPQ 

 

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

construction were: defining quality control mechanism (MIS = 4.12); team 

development and deploying skilled work force (MIS = 4.12) and providing effective 

project management process (MIS = 4.02). Other CSFôs include: defining the decision 

making process and empowerment, use of appropriate technology amongst others as 

shown in Table 2. 

 

 

Table 2: Organizing Stage CSF for the reduction of the COPQ 

 Planning stage CSF MIS RANK  (R) 

Planning 

stage 

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 

Clearly defining the project objectives (scope, time and cost) 4.12 4.00 

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 
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Furthermore, the findings relating to the execution stage as classified include: team 

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

of resources (MIS = 4.05). Others findings include- fulfilling contractual obligations, 

fulfilling health and safety requirements, employeeôs involvement amongst others as 

shown in Table 3. 

Table 3: Executing Stage CSF for the reduction of the COPQ 

 

The most CSF finding for COPQ reduction relating to the monitoring stages were 

found to include: fulfilling health and safety requirements (MIS = 4.10); measuring 

performance of activities on critical path (MIS = 3.93); and measurement of executed 

works (3.85) as shown in Table 4. 

 

Table 4: Monitoring Stage CSF for the reduction of the COPQ 

 

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 

resources (MIS = 3.98).  

 

 

 

 

 

 

 

 

Table 5: Controlling Stage CSF for the reduction of the COPQ 

  Organizing stage CSF MIS RANK  (R) 

Organizing 

stage 

Defining quality control mechanism 4.12 1.00 

Team development and deploying skilled work force 4.10 2.00 

Providing effective project management process 4.02 3.00 

Defining the decision making process and empowerment 3.76 4.00 

Usage of appropriate technology 3.88 4.00 

Defining organizational structure 3.78 5.00 

Use of integrated procurement systems 3.71 6.00 

Training, development and quality awareness of HR 3.68 7.00 

 

 Executing stage CSF MIS RANK  (R) 

Executing 

stage 

Team work  4.32 1.00 

Providing effective leadership 4.20 2.00 

Optimum use of resources 4.05 3.00 

Fulfilling contractual obligations 3.93 4.00 

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 transactions 3.63 8.00 

Protecting stakeholder rights 3.51 9.00 

 

 Monitoring stage CSF MIS RANK  (R) 

Monitoring 

stage 

Fulfilling health and safety requirements 4.10 1.00 

Measuring performance of activities on critical path 3.93 2.00 

Measurement of executed works 3.85 3.00 

Measurement of wastage and reworks (COPQ) 3.80 4.00 

Audit of expenditure and procurement process 3.70 5.00 

Fulfilling  environmental protection requirements 3.68 6.00 

Testing of executed works 3.68 6.00 

Measurement  of productivity of resources 3.68 6.00 

Measure Variation in planned and actual resource utilization 3.61 7.00 
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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 

professional bodies and councils. The ten most important CSF as identified from the 

above five classification (1) defining quality objectives (standards and specifications); 

(2) providing effective leadership; (3) defining quality control mechanism; (4) team 

development and deploying skilled work force; (5) team work; (6) providing effective 

leadership; (7) fulfilling health and safety requirements; (8) measuring performance of 

activities on critical path; (9) improving the productivity of resources and (10) 

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 the provision of effective leadership- the 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 to the 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 separate registration route for professional health and 

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

Furthermore, the survey results concurs with the findings of the study of Jha and Iyer 

(2006), where it was found that defining quality objectives (standards and 

specifications); providing effective leadership; and team development and deploying 

skilled work force as 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 found that team work; providing 

effective leadership; fulfilling health and safety requirements; measuring performance 

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

accountability process are CSF for the reduction of the COPQ in construction projects 

in the Pakistani construction industry. Moreover, Newton (2005) states that resource 

plan has to be adequately developed and distributed to every section involved in any 

project in order to ensure the successful delivery of the project, thus avoiding the 

incidences of cost overruns. In addition, Johnson, Scholes and Whittington (2006) 

stresses the importance of adequate funding throughout the project which is also 

highlighted in the current finding. This they informed will  ensure that no activity is 

hampered, due to funding shortages. The importance of contract documentation was 

highlighted by Kerzner (2006), who suggests that, if no contract is signed, it would be 

difficult to ensure performance of the necessary activities. This seldom happens, but 

where there is no adequate leadership to ensure the coordination of construction 

activities, this can occur. Likewise, the ground breaking work of Ashley et al. (1987) 

on CSF construction project also concurs partially with the current findings. Ashley et 

al. (1987) found that management, organisation and communication; scope and 

 Controlling stage COPQ MIS RANK  (R) 

Controlling 

stage 

Improving the productivity of resources 4.05 1.00 

Initiating accountability process 4.05 1.00 

Improving the quality of input materials and resources 3.98 2.00 

Reducing the gap in planned and actual schedule 3.85 3.00 

Reducing the 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 utilization 3.49 6.00 
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planning; controls; environmental, economic, political and social; and construction 

technical are typical CSFôs for the reduction of the COPQ in construction projects. 

Based on the results of studies conducted in other geographical regions such as 

Pakistan and Brunei, the current results seem to be more or less the same; howbeit, it 

the first of its kind in South Africa. These results are important for future research 

studies in order to observe trends and shifts with regard to the CSF which have the 

potentials to reduce the COPQ on construction projects in South Africa, using the 

Johannesburg construction industry as a case study. This study provides a baseline for 

further studies in South Africa to enable researchers to monitor the CSF which will 

reduce the COPQ in construction projects. 

CONCLUSIONS 

The study investigated the CSF which have the potentials to reduce the COPQ in 

construction projects in the South Africa construction industry, a case Johannesburg. 

This study identiýed 10 CSF for the reduction of COPQ in construction projects from 

a list of 41 diǟerent CSF classified under five themes. The ten most important CSF as 

identified in from the study 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 health and safety requirements; measuring performance of 

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

accountability process. 

The study concludes that there are a number of factors 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 enhance profitability, 

productivity, compatibility and quality delivery of construction jobs which will boost 

the sustainability of the South Africa national economic growth and strength and 

performance of the construction industry. Hence, it is therefore recommended that 

adequate and effective monitoring of construction projects and provision of feedback 

by the project team, adequately planning and coordination of construction activities, 

timely issuing of information, and sound project management skills and periodic 

quality audit of construction projects should be the main focus of the parties in project 

construction process. It 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 of construction project management and they will be able to make concerted 

eǟorts to reduce the incidents of construction poor quality thus avoiding cost 

discrepancies which can result to dispute and other problems. In addition, the 

construction industry academics can conduct similar studies in other parts of South 

Africa and identify the CSF for the reduction of COPQ and the cost of reworks 

amongst others. 
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Life Cycle Costing (LCC) is widely recognized amongst practitioners and academics 

as a valuable tool in assessing the economic efficiency of constructed facilities. 

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 expensive. This 

change have 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 

expectancy or 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 UK.  A questionnaire was distributed to two group 

samples of 80 practitioners; the quantity surveyors and builders with a total of 70 

practitioners (35 aside) completing the survey. The key findings of the statistical 

analysis indicated that builders ranked the lack of data as the most prevalent problem 

while quantity surveyors felt it was 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 industry practitioners and academic 

researchers with an interest in life cycle costing  

Keywords: barriers, life cycle costing, techniques. 

INTRODUCTION  

Several studies (Pelzeter, 2007; Olubodun et al. 2010; Opoku, 2013) have strongly 

advocated the need to consider the long-term cost of design decisions. Recent 

guidance for projects procured using the Private Finance Initiative (PFI) or Public-

Private Partnership (PPP) routes advocates the use of life cycle costing techniques 

specifically as they provide an assessment of the long-term cost effectiveness of a 

project. It can be used as a means of comparing options and their associated costs over 

a period of time (Cuéllar and Azapagic, 2014) or as a tool for assessing the long terms 

costs of ownership 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 organisationôs assets and the enhancements in decision making 

competence which it offers, it is rather disappointing that these benefits are not 

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

Technology, 2008). 

Undeniably, numerous studies and in particular Olubodun et al. (2010) and Arja et al. 

(2009) all recognised a significant absence of LCC implementation in construction 
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operations. Subsequently, several researchers have sought to determine the barriers of 

life cycle costing methodology (Glucha and Baumannb, 2003; Kishk et al. 2005; 

Swaffield and McDonald, 2008). However, no research has simultaneously enquired 

about the views from Quantity Surveyors and Builders on the likely barriers of LCC 

application.  

The advantages of using life cycle costs are undeniable. Bouachera, Kishk and Power 

(2007) in their research project concluded that it enables practitioners and researchers 

to evaluate long-term effects on different construction schemes. This paper therefore 

evaluates the barriers in LCC applications in the UK and suggests how the usages can 

be improved. It also discusses a survey with Quantity Surveyors and Builders, 

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

DATA COLLECTION  

A survey utilizing a questionnaire was distributed electronically by email to a random 

sample of 80 practitioners (Quantity Surveyors and Builders) in the UK. The 

questionnaire comprised three main sections (tables 1-3) each exploring different parts 

of the research question. 

The first section sought information on the respondentôs profile as shown in tables 1 

and 2. The second section included questions primarily addressing the application of 

LCC as shown in (see table 3). The third section ranked 13 key challenges identified 

from the literature. The questionnaire responses were assigned numerical codes and 

the data was analysed using descriptive and inferential statistics methods in Stata 

version 12.0 

ANALYSIS AND DISCUSSION OF RESULTS 

Respondentsô profiles 

Table 1 show that 50% of the respondents are either Quantity Surveyors or Builders. 

And that 8 out of 35 Builders have between 8 out of 35 Builders have between 0-5 

years construction experience, 19 have 6-10 years and 8 respondents with over 11 

years' experience. 

Table 1: Respondentôs response rate and years of experience 

 

Table 2 below shows that all respondents had a degree in construction related courses 

while 16 builders and 17 quantity surveyors had a Post-graduate degree although none 

had a Doctor of Philosophy (PhD). Similarly, 54 professionals (25 builders and 29 

QS) were members of the Royal Institution of Chartered Surveyors (RICS), 31 

respondents (18 builders and 13 QS) were members of the British Institute of 

Facilities Management (BIFM) while 59 respondents (32 builders and 27 QS) were 

members of the Chartered Institute of Building (CIOB). This means that all 

respondents are suitable to proffer answers to the objectives of the study. 
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Table 2: Respondentôs Academic and Professional Qualifications 

 

Application of LCC  

Table 3 noted that all respondents were aware of LCC application. Most of them (34 

builders and 33 QS) were directly involved in LCC application. 67 respondents (33 

builders and 34 QS) have used LCC less than 20 times while 2 respondents (1 builder 

and 1 QSV) have used it between 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 

mentioned in this paper. 

Table 3: Application of LCC  

 

Barriers to LCC  

Lack of reliable data 

In this survey, the builders stated that lack of readily available and reliable LCC data 

as the most significant barrier that inhibits the successful practical implementation of 

LCC (table 4). This factor is ranked second based on the Quantity Surveyors' opinions 

(table 5).This concurs with the findings by Swaffield and McDonald, (2008) on their 

research on LCC used by contractorôs quantity surveyors on PFI projects and Pelzeter, 

(2007) who sought the views of real estate professionals on use of LCC in Germany 

and Sterner, (2000) on their surveys of stakeholders on LCC applications in the 

construction industry in Sweden. 

Lack of common and standard method 

Quantity Surveyors as shown on table 5 cited lack of a common method as 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 procedure. This factor is ranked 

second based on the builders' opinions (table 4). The journey towards a standardised 

method has been muted by practitioners since 1970. However, the construction 

industry is yet to develop a framework for LCC that is not only universally acceptable, 

but more importantly dynamic in use as most clients now want buildings that 

demonstrate value for money over a long term. Subsequently, several researchers have 

sought to use different methods to deliver effective solutions to the problems of 

uncertainty quantification (Kelly and Hunter, 2009; Kirkham, 2002; Choong, et al, 

2002; Kirkham, Boussabaine and Kirkham, 2002). However, there is still no real 

credible user friendly method in place as the existing frameworks do not enable 

researchers to forecast future operational and maintenance costs before integrating 

quantitative risk assessment measures (Creedy, 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 long-term interest in the building 

operating and maintenance costs and similarly, the lack of capital and the high 

financial costs and prevailing interest rates can limit investors on advanced investment 

to cut the operating costs. 

Dealing with intangible factors 

Dealing with intangible factors is also a very important barrier as the design or 

component selection decisions can often be taken based on factors other than financial 

criteria. Most of these factors cannot be assessed in a strict LCC framework. This is 

mainly because either they are in conflict with the main LCC objective or because 

they are mostly ónon-financialô (Kishk, Al-Hajj and Pollock, 2001). 

Table 4: Builder's level of agreement 
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Market conditions 

The prevalent market conditions have momentous influence on LCC. The future is 

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 when applied 

to different interest rates and different scales (Korpi and Ala-Risku, 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 widely noted that concerns about using a LCC approach are based mainly 

on the risky nature of the assumptions on which the forecasts are modelled 

(Boussabaine and Kirkham, 2008). Whilst forecasting of future costs is to some extent 

not an inexact science, this should not dissuade analysts and managers from 

attempting to apply LCC principles (Kishk, Al-Hajj and Pollock, 2001). 

 

Table 5: Quantity Surveyor's level of agreement 

 

 

Tables 6 to 9 show the Pearsonôs correlation that was applied to four random factors 

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

quantity surveyors. 

In the main majority of clients are ill informed about the benefits of a life cycle 

approach, which can lead to subjective decision-making. Moreover, clients 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 participants throughout a projectôs life 

and consider the relevant factors which affect the implementation of LCC. 

Table 6: Lack of reliable data 

 

 

Table 7: Lack of common methodology 

 

 

Table 8: Risk and Uncertainty 
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Table 9: Not required by clients  

 

Note: At p-value = 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 to 9 suggest that there are different opinions and 

perplexity on issues relating to LCC application. Whilst the survey of the barriers of 

LCC abound, this is the first time a survey of builders and quantity surveyors has been 

carried out. Builders were selected in particular as there has been an exponential 

increase in the number of developers and self-build in recent years and most 

especially with the rapid increase in energy efficient buildings.  

The majority of barriers are directly associated to the lack of adequate knowledge of 

LCC processes and mechanisms. They may also be due to lack 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 discussed above, there are many obstacles facing the practical implementation of 

LCC. This presents an interesting challenge on exploring new approach that would 

seek to spread the benefits of LCC and overcome some of the above barriers to LCC 

adoption. In response, a number of remedial actions have been suggested such as the 

development of a standardised LCCapproach (British Standard Institute, 2008) and the 

introduction of more Building Cost Information Service (BCIS) cost data sets for life 

cycle cost analysis 

These are also issues which could be addressed by a recognised organisation in the 

industry such as the RICS and the CIOB. These professional organisations could 

encourage increased LCC education for their members. It is also expedient to integrate 

risk and uncertainty in LCC calculations in order to improve the precision of forecasts.  

Failure to do this would result in not reaping the benefits of the LCC applications, as 

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 LCC application in the UK with 

suggestions on how 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 more aware about the obstacles hindering the frequent application of 

LCC. It is 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 
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Organisational resilience is a capability which enables organisations to adjust to 

perturbation, moderate the effects of risk 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 applied to project-based forms of organisation, where the 

temporary, cross-functional 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 project 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 ensure a dynamic 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 they respond to the challenges of 

project-based working. 

Keywords: adaptive capacity, organisational resilience, project organising, risk.  

INTRODUCTION  

Organisations are complex entities which manage and maintain our infrastructure and 

contribute to the economy and the society as a whole (Seville et al. 2006). As such, 

organisations need to adjust to perturbations and take advantage of available 

opportunities and mitigate threats (Giezen 2013; Seville et al. 2006). Perturbations are 

major external or internal spikes in pressure beyond the normal range of variability in 

a system (Gallopēn, 2006). The notion of resilience; óa functional capacity of a system 

to manage perturbationsô has been used to reflect the ability of organisations to 

moderate the effects of risk and uncertainty and take advantage of any available 

opportunities (Gunderson 2000; Luthans 2002; Folke 2006; Gallopin 2006). However, 

the notion of organisational resilience has in the main been developed and 

operationalized in relation to permanent and stable organisations (Luthans 2002; 

Vogus and 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 for continual employment of 

personnel from diverse organisations with complementary skills to come together 

(Hodgson and Cicmil 2006; van Donk and Molloy 2008) to execute a project, thus, 
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forming an unstable and temporary organisation; project organisation (Killen et al. 

2012; Winch 2013). In a project based sectors such as construction, the employment 

of the notion of resilience has largely been infrastructure and asset-based focused 

(Bosher 2008; Boin and McConnell 2007) with minimal or no focus on the personnel 

who execute the works. However, authors such as  Packendorff (1995),  Söderlund 

(2004), Winch (2013)  and Giezen (2013) have called for research into developing 

measures to strengthen these forms of organisations so as to continually withstand 

future possible perturbations. 

Arguably, the temporary, cross-functional and dispersed nature of delivery teams 

renders employing the notion of organisational resilience in project-based forms of 

organisations problematic.  This paper therefore identifies the specific challenges 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 resilience and 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 respond to the specific challenges of 

project-based working. 

DEFINING RESILIENCE  

Evolution of the Construct 

The first application of resilience in systems was in the 1800ôs in mechanics (physics) 

to describe the capacity of steel as a material to withstand stress (Pimm 1984; 

Alexander 2013). This capacity to óabsorb shocks and maintain functionô has come to 

be known as engineering resilience (Pimm 1984; Holling 1973, 1996; Tilman and 

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

predictability and return time to normal functioning (Holling 1973; Walker et al. 

2004; Folke 2006). The notion of engineering resilience was then employed in 

psychology in the 1950ôs to describe how children suffering from schizophrenia could 

withstand shock (Garmezy et al. 1984; Glantz and Johnson 1999). 

Another definition of resilience emerged in ecology in the 1970ôs following Hollingôs 

(1973) seminal paper in which he introduced the notion of 'ecological resilience'. This 

notion captures resilience as óthe capacity for renewal, re-organisation and 

developmentô and, thus, focuses on persistence, change and flexibility (Holling 

1973,1996; Folke 2006; Gunderson 2000) . Therefore, ecological resilience subsumes 

the concept of engineering resilience and emphasizes a dynamic adaptive response to 

change and higher and better levels of functioning (Holling 1996; Folke 2006; Klein 

et al. 1998). 

An engineering resilience perspective, thus, implies a reactive focus on building in 

resistance to or developing response mechanisms for predictive perturbations 

(Bruneau et al. 2003; Rice and Sheffi 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 perturbation (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 sustain higher and better levels 

of functioning (Carpenter et al. 2001; Seville et 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 construct.  These definitions of the resilience construct, 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 of definitions 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 to 2002 and 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 term that 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 societal phenomena, including being: a process 

(Rutter; 1999; Coutu 2002); an outcome (Klein et al. 1998; Timmerman 1981); and 

ócircumstance dependentô (Carpenter et al. 2001; Bhamra et al. 2011; Gunderson 

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

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

(McCubbin 2001; Seville et al. 2006).   

Table 1: Representative definitions of resilience  
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Table 1 summarises the main definitions of the notion of resilience reviewed from the 

35 emergent ecological and engineering resilience definitions. (Glantz and Johnson 

1999; Adger 2000; Gunderson 2000; Rice and Sheffi 2005; Bhamra et al. 2011). From 

Table 1, it can be seen that the definitions of resilience from an engineering resilience 

perspective, such as those by Walker et al (2004) and Rutter (1999), emphasize 

stability and resistance during perturbation and, thus, imply hardening the organisation 

against shocks through building in redundancy or by hardening 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 (Rice and Sheffi 2005). 

There is also a lack of conceptual clarity on how resilience is different from related 

concepts such as vulnerability, adaptation, and transformation.  For example, Janssen 

et al. (2006) define vulnerability as a characteristic of a system which makes it 

susceptible to possible future harm, a potential change or transformation when struck 

with a perturbation or stress. A meta-analytic review of definitions of vulnerability by 

Ionescu et al. (2009) identified the key concepts of exposure, sensitivity, coping, 

persistence, stability, and adaptive capacity as underpinning the dominant 

interpretations of the vulnerability construct.  The concepts of persistence, stability 

and adaptive capacity are also employed in explaining the notion of resilience 

(Carpenter et al. 2001; Gallopin 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 consequences. This is the definition that has also been 

given to the concept of ócoping abilityô (Cumming et al. 2005). Some authors use the 

term óadaptive capacityô to refer to the capacity of response of organisations (Seville 

et al. 2006) and óadaptabilityô, for individualsô capacity of response (Folke 2006) to 

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 instance, Carpenter et 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 

The construct of organisational resilience suffers from the same conceptual-

definitional issues with the general construct of resilience, as discussed above. For 

example, there is no agreement on what a resilient organisation is. According 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 front-line employees; therefore, a resilient 

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 organisation (HRO; 

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 criticised for (McManus 2008): oversimplifying 

accidents, hence underestimating accidents and the vulnerability of an organisation to 

perturbations;  prioritising, through its óculture of safetyô approach, risk management 

over uncertainty management. Also, there is as yet no agreement on the source of 

resilience in organisations: some authors argue that organisational resilience is 

dependent solely on the resilience of the individual (e.g. Mallak 1998); others argue 

that individual characteristic do not necessarily justify organisational resilience (e.g. 

Hone and Orr 1998); and some authors settle for the middle ground (e.g. Bhamra et al. 

2011).  

More crucially, the notion of organisational resilience has to date only been explored 

in relation to stable and permanent organisations (McManus 2008; Bhamra et al. 

2011). Within this context, the literature identifies redundancy (i.e. time and resource 

buffers), organisational learning, co-location and continuity of employment, 

knowledge management, team development and managerial participation as being 

central to the development of adaptive capacity (McManus 2008), flexibility (Keong 

and Mei 2010), coping ability (Vogus and Sutcliffe 2007) and persistence (Hamel and 

Valikangas 2003); all fundamental tenets of organisational resilience.  

However, not all organisations are permanent in nature; temporary organisations 

abound. Specifically, project-based 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 organisation as the ñconfiguration of 

permanent organisations coming together to form a temporary coalition to deliver a 

particular outcomeò. Indeed, it has been suggested that most permanent organisations 

use projects as the means for organising and executing organisational functions due to 

the beneficial 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 a 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 organisational 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 notion of resilience and its ócircumstance 

dependentô (Carpenter et al. 2001) nature poses 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 contingencies (Gallopin 2006). However, this is not the case with personnel in 

project organising because Lundin and Soderholm (1995) reveal that, the more 

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

the more inconsistent and 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 employed in 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, cross-functional and dispersed nature of 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 embedding resilience 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 systems in the 1800ôs (Pimm 1984; Alexander 2013), there has 

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 such as Bosher (2008), Seville et al. 

(2006), Burnard (2013) and McManus (2008) have also mentioned within their review 

about the diversity and variation in the definition of the notion. As such, research into 

unlocking the definition of the notion of resilience and related dimensions (as stated 

under research agenda in table 2) will enable project-based organisations to attain a 

congruent understanding of the notion of resilience. 

Authors of the notion of organisational resilience explain that, organisational 

resilience is dependent on fundamental tenets such as the organisational personnelôs 

adaptive capacity (McManus 2008), flexibility (Keong and Mei 2010) and coping 

ability (Vogus and Sutcliffe 2007) hence, developing the organisational personnel in 

order to allow organisations to cultivate the essential capabilities is required. 

However, the time and resource constraint of project organising (Emmitt 2010) 

hinders the redundancy required to develop these fundamental tenets of resilience 

(Luthans et al. 2002; Braes and Brooks 2010 and Vogus and Sutcliffe 2007) as such, 

research outlined in table 2; into exploring the potential of redundancy 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, situational awareness 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 (Seville et al. 2006; Carpenter 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 agenda outlined 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 organisations as stated by 

Glantz and Johnson (1999), Bhamra et 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 collaboration (van Donk and Molloy 2008) required sustain and 

develop the resilient culture to withstand perturbations. Hence, 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 issues in project-based 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 project-based organisations. 

Table 2: Summary of assumptions, issues and research agenda  

 

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 synthesis of 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 circumstance 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 project-based organisations. 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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Public consultation and engagement processes have become an integral feature of 

infrastructure development projects in many parts of the world. Regardless of the 

drivers behind this trend, legislative or otherwise, 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, collect feedback and 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 opposing interests and 

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 material 

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 research that 

explores how boundary objects are used in the public engagement process in Hong 

Kong. The study utilises the Latour-Callon model of óinteressementô to trace how 

information is translated through boundary objects across a series of engagement 

events. An argument 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 doing, the notion of the boundary 

objects possessing inherent 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 engagement, power dynamics, 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 of 

local inhabitants and irrevocably damage the surrounding ecological system. Because 

of these possible impacts, the concept of public engagement, which allows for the 

public community to be involved in the decision making process, has become 

prevalent around the world. In the case of Hong Kong, for example, demand for 

public engagement has steadily gained momentum over the past decade in response to 

societal pressures and growing concerns from civil society groups (Lee et al. 2013). 
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Although there is no legislative 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 stages (Cheung 2011). 

It has been argued that for the public engagement process to be effective it should 

comprise of a combination of initiatives including public communication, public 

consultation and public participation (Rowe and Frewer 2005). In Hong Kong, this 

takes the form of information being communicated to the public through methods such 

as órovingô exhibitions, road shows, and surveys; which are then followed up by 

participatory team processes including focus groups, workshops, and 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 being used by the project team to garner support, collect 

feedback and address grievances for the project; and concomitantly, 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 have opposing 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 the 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 responses (ibid.). Together 

these issues highlight the unequal relationship between participants at these events, 

and illustrate how the struggle for power manifests in the ways information is handled 

and controlled. 

In this paper we take as our point of departure that for urban development projects, the 

array of artefacts presented at public engagement events provides the most direct way 

for the public to scrutinise and comment on the design of a government proposal. 

Therefore, the extent to which they may be effectively used to convey project 

information to the public is worthy of deliberation and debate. We introduce the 

concepts of materiality and boundary objects, and go on to argue that certain artefacts 

presented at public engagement events may be considered as boundary objects. 

Attention is then turned to how the theoretical model for boundary objects may be 

extended to analyse situations where unequal power relations exist. Via two short 

vignettes we illustrate how studying the use of artefacts at public engagement enables 

the relationships that agents form with each other to be interpreted. Through the 

struggles and negotiations over the interpretation of a truth or fact, power relationships 

that are normally implicit are made explicit. 

MATERIALITY AND BOUN DARY OBJECTS 

In its broadest sense, materiality can be 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 names (Carlile 2006). It 

could even be argued to include the memory of physical objects that no longer exist, 
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apart from in memories of how it interacted with its surroundings (Walter and Styhre 

2013).  

Physical objects constitute a ubiquitous part of the construction process, since the end 

product of construction projects is a physical artefact. Models, drawings, schedules 

and claims, reports and even the final constructed building itself, plays an active role 

in the overall goal seeking, goal formulating and decision making processes.  It is 

ironic therefore, especially when considering decision making as a socially negotiated 

process, that materiality has been relatively neglected (Tryggestad et al. 2010). There 

is, however, a small but growing body of literature that explores the relationship 

between actors, objects, and communities of practice in construction (cf. Bresnen and 

Harty 2010). Relevant examples to the research presented here include papers on how 

designers formulate their understanding of a design scheme through interaction with 

various design objects (Luck 2010), how artistic sketches, drawings, photos and 

models actively mediate the transforming ambitions of a building design (Tryggestad 

et al. 2010), and how office hierarchy and managerial controls play out across 

embedded and material registers (Sage and Dainty 2012).  

To understand how interactions between participants and the material artefacts used in 

public engagement can facilitate communication across knowledge domains, we 

examine the concept of óboundary objectsô. First coined by Star and Griesemer in 

1989, óboundary objectsô describe objects that intersect multiple social worlds. 

Multiple agents negotiate different interests with each other through interactions with 

a series of objects. From this perspective, boundary objects allow agents to create 

meaning along the margins of their overlapping social worlds. Thus, boundary objects 

facilitate generalisation across domains by being flexible enough to be able to hold 

different meanings to different people. Hence, they are ñweakly structured in common 

use, and become strongly structured in individual site useò (Star and Griesemer 1989: 

393).  

Since the original article in 1989, boundary objects have gained impetus within the 

broader organisational management literature. Objects and tools that have been 

analysed as boundary objects include timelines (Yakura 2002), product design 

drawings (Carlile 2002), and project management tools (Sapsed and Salter 2004). 

Four characteristics have been identified that allows an object to function across 

boundaries: firstly, the development of a syntactic capacity based on a common 

lexicon that allows transferring of domain-specific knowledge; secondly, a semantic 

capacity that creates common meanings for identifying novel differences and 

dependences and translating domain-specific knowledge; thirdly, a pragmatic capacity 

that allows for a common interest for trade-off and transforming of domain-specific 

knowledge; and lastly, a system that supports an iterative approach where actors can 

develop common knowledge over time (Carlile 2004).  

It is important to note that merely being an object used in communications between 

two social worlds does not automatically make it a boundary object. Objects may 

embody the relevant capabilities to function as boundary objects, but it is the process 

it supports for actors to collaborate across boundaries that is of importance (Carlile 

2006). The property of things are not inherent to artefacts themselves; instead, they 

emerge from the network of associations within which they are positioned (Lainer-

Vos 2013).  
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FACILITATING  INFORMATION EXCHANGE  AT PUBLIC 

ENGAGEMENT EVENTS  

A wide range of material artefacts are used in public engagement programs to 

facilitate information exchange. These include technical reports, drawings and 

models; promotional leaflets, posters and videos; design digests; powerpoint 

presentations; and press releases. Likewise, feedback from the public is captured using 

another set of material artefacts, namely meeting minutes; discussion summaries 

written by invited panel members; comment sheets and questionnaires; and video 

recordings.  

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 audience at the event. The first category, design preparation, 

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 a 

design package that allows the design to be distributed to a large audience.  

The design concept is an internal boundary object that is not shown to the public. The 

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 

subsequent documentation 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 the choice 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 drawings, a 3-D physical 

model, or architectural perspective drawings (or indeed, a combination of all three). 

Finally, the way information is packaged also has an impact on how it can be used by 

participants. For example, brochures and design booklets are designed to be easily 

portable and are ideal for distribution 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 documented 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 address communication complexities at 

syntactic, semantic, and pragmatic levels (Carlile 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 with. Indeed, 

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 category ï the support system ï consists 

of two stages (iv) the nexus/meeting point, and (v) the reception and feedback 

mechanism. Together, they provide the venue and physical locality of the event, and 

the objects needed to follow established procedures. The impact of the support system 

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

be able to attend, as well as its duration and content. As a case in point, óroving 
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exhibitionsô consisting of panels showing the design proposal are commonly displayed 

in an area of high pedestrian traffic flow. Community workshops that aim to allow 

time for in-depth discussion of issues arising from the design proposal are commonly 

held in local school halls or other public meeting places that are easily accessible by 

public transport. At 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 floor sessions where feedback forms completed by participants are entered into a 

ballot box and drawn out at random, and those that are selected by this format will be 

given a chance to stand up and voice their views.  

Table 1 summarises the progression of stages that various material artefacts need to go 

through to enable public engagement events to function. Stages (i) ï (iii) describe the 

design objects from conception through documentation to package and distribution, 

and are a commonplace evolution for design development; while stages (iv) and (v) 

are specific to public engagement processes. As this paper will show, each stage is 

equally important to the overall process.  

Table 1: Chronological hierarchy of objects used to facilitate information exchange 

 

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 

Greisemerôs (1989) model, also allow parties to interact and achieve a common goal. 

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 Carlile, ñdeveloping an adequate common knowledge is a political 

process of negotiating and defining common interestsò (Carlile 2004: 559). It follows 

that for boundary objects to work effectively in the public engagement setting, they 

will be required to cross not only knowledge boundaries, but boundaries across 
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unequal power relationships as well. The 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 down (Cheung 2011), highlights the power they have over 

the process. Likewise, the 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 power (Clegg 1989).  

Indeed, each 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 influential 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 power should be treated as an effect rather than as a cause. He points 

out the paradoxical notion that ñwhen you simply have power ï in potentia ï nothing 

happens and you are powerless; when you exert power ï in actu ï others are 

performing the action and not youò (Latour 1986: 264-5). To study power as an 

effect, Latour proposes following actors around to trace 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 endeavours to understand the social world by 

tracing the associations that creates such a world (Latour 1987, 2005). Callon (1986) 

applies this perspective to identify a series of translations where agents form 

associations and alliances with each other. During this process, certain entities control 

others, and form the foundations of power relationships. Alliances are formed in a 

series of óinteressementô events. Roughly translating to óinter-positionedô in French, 

óinteressementô describes a group of actions by which one group of entities  use their 

influence to impose or dictate the actions of other entities in order to conform to the 

way a situation has been framed in their minds (Callon 1986). 

The distinguishing characteristic of óinteressementô events are óobligatory passage 

pointsô, which are crucial points that bring entities together to form a system of 

alliances or associations (see also Law 1986). Clegg (1989) interprets an obligatory 

passage point as an avenue for each of the three categories in his power circuits 

framework (óepisodicô, ódispositionalô and ófacilitativeô), to interact with each other. It 

is at these obligatory passage points where entities have the chance to become 

empowered or disempowered (Clegg 1989). A public engagement event may be seen 

as an óepisodeô where a ódispositionalô system of power network is made explicit 

through the mobilisation of a ritualised procedure. During these episodes opportunities 

exists where, through the process of working with objects, an actor can use an object 

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

them and become disempowered. 

The idea of óinteressementô is something that, although prominent in Star and 

Griesemerôs original work on boundary objects, has disappeared into the background 

in later adaptations in the broader management literature. Focus has instead been on 

the property of the objects and how a physical óorganisational objectô crosses 

knowledge boundaries (Lainer-Vos 2013). The alternative approach, and the one that 

we advocate here, is to instead focus on the process of translation through 

óinteressementô events. This approach focuses on how actors form alliances with each 

other to guide or alter the trajectory of an objectôs development. Doing so allows us to 

take power relationships between the actors into consideration.  
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The progression of óinteressementô in the public engagement process begins at 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 stage of design development, consideration of how it will be perceived by 

the public will be taken into account, effectively óinteressingô the design process. 

Although the control of information flow resides exclusively with the project team up 

until the nexus/meeting 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 meet. Each group of participants who attend this 

event has an agenda based on their own self-interest, which involves a distinctive set 

of goals and obstacles. The successful attainment of a groupôs goal may be hindered 

by either conflict with project goals or conflict with the goals of another group. These 

goals are, in part, progressed through óinteressementô events that involve actors 

interacting with boundary objects. Furthermore, decisions are made through an 

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

adaptive actors (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 conceptualised, how their meaning is 

influenced and shaped based on the circumstance of their use, and how their usage 

constitute óinteressementô events that highlight power in actu, we draw on two small 

vignettes extracted from an ongoing multi-case study research.  

VIGNETTE: COMMUNITY WORKSHOP 

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

workshop, some participants expressed considerable criticism towards the way in 

which the planning scheme was presented during meetings ï the schemes were 

presented as standard zoning plans, accompanied by architectural site cross sections 

and some artistsô renditions. The criticism was that:  

ñWe cannot understand the blobs and the squiggles of this so-called zoning plan; it 

doesnôt show the height or the real impact, so why donôt you come back with a 3D 

perspective and then we can have an honest discussion.ò  

The frustration voiced by this participant highlights the difficulty of communicating 

technical drawings and design information through any representational medium to 

laypersons. It also implicitly demonstrates the power that is associated with the 

control of information. Whether intentional or not, the method of representation 

directly influences an actorôs ability to use the object. A similar argument can be 

found in the results of a focus group study conducted by Woodcock et al. (2012), 

which gauged the reaction of local residents to different types of architectural 

representations. The study found that, if buildings are represented as solid blocks with 

little architectural details, the laypersons will likely misinterpret the height and bulk of 

the proposed development. Yet, if they are shown an architectural 3D rendering, they 

are likely to conclude that they are being misled by developers, that the built reality 

will not reflect the version shown to them in the focus group, and that the drawings 

are used to seduce and manipulate them into agreeing to a scheme they may later 

regret.  
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What our vignette and the findings of Woodcock et al. (2012) have in common is that 

they both illustrate instances where actors fail to use the objects to convey technical 

project-specific information. The barrier to knowledge exchange at the documentation 

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 shown in the video, and that the 

numbers published in the socio-economic 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 capacity of the 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 speaking. This óprivilegeô was used 

increasingly frequently as the event progressed and speakers in the audience began to 

ignore the 3 minute rule. This display of power in actu demonstrates how one 

technicianôs relatively minor supporting role may have a major impact on the flow of 

information. Following the incident with the microphone, some of the other boundary-

objects-in-use began to lose the ability to sustain a set of ócommon lexiconô (Carlile 

2004) deemed necessary for knowledge transfer. For example, a few participants 

declared that the ballot was unfair because the ballot box was somehow rigged, 

despite the fact that the box was made of clear plastic and completely transparent.  

In the above description, the focus is shifted from the design information to items that 

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 systems of organisation (eg. the microphone system) that allowed 

information to be conveyed at different levels. These 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, numerous forms of 

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 

óepisodeô of power struggle were manipulated by the user to empower themselves 

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 sought to define and conceptualise how systems of objects and 

material artefacts contribute to the formulation of information exchange in public 

engagement processes. We have illustrated that merely being a material artefact that is 

used for communication between two social worlds does not automatically make the 

artefact a boundary object. The 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 will be able to cross knowledge boundaries. When agreement 

cannot be reached on the meaning of a boundary object, they cease to be effective 

communication tools, and might be turned into a óbludgeoning toolô instead (Carlile 

2002: 452). This is not dependent on 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 audience. Thus, we argue that to study boundary objects 
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necessarily involves studying the creation and transformation of the object over time 

and identifying óinteressementô events throughout this evolution. The influence that 

participant groups have on a project 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 of information 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 progressed 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 process of information 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 outcome of decisions.  
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Coordination, and the lack of it, is frequently ascribed as a key role in successful and 

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 a large design-build project in Denmark. The review indicates, that 

formal and informal coordination mechanisms alone are not sufficient to explain 

coordination in practice. 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 processes. 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 of institutions. The conclusion is that existing 

literature on coordination does not fully describe the complexity of coordination in an 

institutionalised design-build organisation and that a new set of coordination 

mechanisms rooted in institutional theory contributes to our understanding of 

complex coordination. 

Keywords: coordination, Mintzberg, relational coordination, institutional logic, 

institutional work. 

INTRODUCTION  

Coordination is central to design build processes in construction (Apelgren et al. 2005, 

Hemphill 2010, Jones and Lichtenstein 2008). Early discussions of coordination 

included formal 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 useful to a 

functionalist perspective of large organisations in the manufacturing industry, they 

were more problematic when applied to volatile project organisations, such as a 

design-build contractor. A design-build organisation is characterized by temporary 

project teams made up of actors from different organisations each representing 

different professions, norms, values and responsibilities (Jones and Lichtenstein 2008, 

Kadefors 1995). In that light, coordination is the interactions and structures that bring 

together related, yet spatially, socially and/or temporally separated, work elements. In 

the following we review four contributions on coordination including Mintzberg 

                                                           
1 lu@mth.dk 
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(1979) (1983) who studied coordination in manufacturing organisations, Melin & 

Axelsson (2005), who studied AutoCADôs role in coordination in a building firm, 

Gittel (2008) who studied relational coordination in nursing homes and Hemphill 

(2010) who studied coordination in a project organisation in civil engineering. Recent 

contributions to the field of institutional theory emphasize how most organisations are 

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

example Greenwood et al 2011, Smets & Jarzabkowski 2013). However, where 

literature on coordination falls short on sufficiently including the impacts of 

organisational institutional environments, institutional theory appears short 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 paperôs main contribution is a qualified set of coordination mechanisms that go 

beyond the formal, informal, and actor centered understanding 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 

The literature review presented in this paper forms part of a Ph.D. study by the first 

author also involving a case study of a design-build project and the development of an 

institutional framework of understanding (Urup 2014). The presentation in this paper 

is a preliminary version of the still  ongoing review (Bryman 2008) guided by  the also 

ongoing study of design built processes and institutional theory. The literature review 

is selective and preliminary and takes its starting point in Mintzbergôs extensive work 

on coordination mechanisms in management and organisations. Through snowballing 

(Jahali and Wohlin 2012) and database searches pieces of literature on coordination 

were found, including the key articles by Gittell (2008), Melin and Axelsson (2005) 

and the dissertation by Hemphill (2010). Together these represent qualitatively 

interesting contributions important in this context, rather than providing breadth and 

depth in any comprehensive way. In the following section we review the literature 

based on a set of criteria (Hart 2009) that are interpreted to be important in the light of 

extending our understanding of coordination in an institutional theoretical framework 

within a design build context. The limitations of the present contribution are the use of 

a few central sources for the literature 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 2009), as well as social action and social 

embeddedness (Jones & Lichtenstein 2008) as 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 

mechanisms; relation to institutions; project based organisations; 

management/leadership; and IT. 
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First, the definition of coordination is important. There are several closely related 

concepts aiming at describing interaction involved in carrying out work. These 

include, apart from coordination, also collaboration, communication, cooperation and 

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 reviews, such as Jha (2004), find more 

than fifty types of coordination activities and De Saram & Ahmed (2001) more than 

sixty. However, we contend that such broad definitions are at risk of losing 

explanatory strength.  

Second, and in addition to the 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 context, while 

epistemologically it would often concern the issues of understanding the relationship 

between structure and agency (Burrell and Morgan 1977).  The paradigmatic 

embeddedness of the reviewed literature may be weak or strong and this offers the 

opportunity to carefully consider how a particular coordination mechanism may be 

translated in an institutional theoretic framework (see below). 

Third, the understanding of agency is important. As coordination focuses on 

interaction, it is central to ask between whom and/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). Others again might argue for 

interaction between both social and material elements and understand agency as 

centered in networks (Callon 1986) or as embedded in social relations (Jones and 

Lichtenstein 2008).  

Fourth, the coordination mechanisms themselves are of course central. In reviewing 

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

for coordination, like Mintzbergôs (1986) five, which structures his entire argument. 

Across the reviewed literature there appears to be no limitations to the types of 

mechanisms (see also Jha 2004, De Saram and Ahmed 2001). However, as with the 

definition of coordination, the broader the conceptualization of coordination 

mechanisms, the weaker the conceptôs analytical power. Furthermore, the level of 

empirical support may weaken or strengthen a particular contributionôs identified 

coordination mechanism.  

Fifth, the relation to institutions is relevant. An institution, can be defined as a ómore-

or-less taken-for-granted repetitive social behaviour that is underpinned by normative 

systems and cognitive understandings that give meaning to social exchange and thus 

enable self-reproducing social order.ô (Greenwood et al. 2008, pp. 4ï5). The recent 

development of institutional theory includes institutional work (Lawrence et al. 2009), 

institutional complexity (Greenwood et al. 2011) and institutional logic (Lounsbury & 

Boxenbaum 2013a, b, Thornton et al. 2012). These contributions have reopened a 

discussion of agency: some liberating it from its earlier institutional embeddedness; 

others convening structure and agency as structuration (Thornton et al 2012). In this 

discussion, there appears to be a possibility to translate previous concepts of 

coordination into an institutional framework. This framework may provide a new 

understanding of organisation and organisational processes suitable for the analysis of 

a design build project organisation.  
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Sixth, considering the contributions related to project based organisations is important. 

Coordination in project-based organisations is here assumed to, first to, occur 

internally within each of the projects which is both intra- and interorganisational. 

Secondly, coordination occurs externally between projects in the each of the 

individual organisations that are part of a building project set up. This need for 

coordination is due to the fragmentation of competences and contradictory dynamics 

within the individual organisation and the in the project organisations (Koch and 

Bendixen 2005). Besides, we are also interested in the longer-term coordination 

between projects, completed as well as concurrent, as well as between projects and the 

established departments of a project based organisation.  

Seventh, management and leadership can frame, enable and constrain, the acts of 

coordination. Kotter (1996) characteristically distinguish between management and 

leadership by pointing at two types of management: leadership is concerned with 

driving change, whereas management is concerned with administering existing 

organisations. Coordination would play a role in both.  

Eight, IT would usually embody standardised routines which enable efficient 

coordination when the IT-routines mirrors the actually practices. Also, IT facilitates 

coordination through change of the 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 identification of collisions between collaborators design 

and transfer of complex information among others (Guo et al. 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 

 
The compilation 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 conceptualization. Some notable results of 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 therefore asks for a conceptualization. Only Melin and Axelsson is providing an 

understanding of the coordination role of IT, an understanding that can be expanded 

 Mintzberg Gitell Hemphill . Melin & 

 Axelsson 

Definition of Coordination No explicit 

definition. 

The structure 

of an 

organisation 

is the 

division of 

tasks and 

coordination 

between 

them. 

Coordination 

is 

management 

of 

interdepend-

dencies 

between 

tasks. 

Coordination is the 

organisation of 

different elements 

of a complex body 

or activity so as to 

enable them to 

work together 

effectively. 

No explicit 

definition 

developed. 

Paradigmatic Positioning Functionalist 

view with 

assumptions 

of given 

management 

prerogatives. 

Focus on 

structure. 

Phenomenolo

gical 

approach. 

Focus on 

agency. 

Social 

constructivist 

approach. Focus on 

agency. 

Interpretive social 

constructivist 

approach. Focus on 

agency and 

structure. 

Agency 

 

Human 

individual. 

Dominant 

agency is 

management 

Collective 

human. At 

management 

and 

operational 

level. 

Individual human 

and non-human. At 

all organisational 

levels. 

Non-human. At all 

organisational 

levels. 

Coordination Mechanisms 

 

Mutual 

adjustment. 

Direct 

supervision. 

Standardisati

on of output, 

skills, 

norms. 

Frequent, 

timely and 

accurate 

communicati

on. Shared 

goals, 

knowledge. 

Mutual 

respect. 

Adaptive capacity: 

perspective-taking, 

communication, 

shared objects, 

affect, and multi-

membership. 

IT provides: tool to 

accomplish tasks, 

rhythm to work 

processes, technical 

vocabularies. 

Relation to Institutions 

 

Structure 

focus fits 

classic 

institutional 

theory 

No structure, 

no explicit 

relationship. 

Implicit, 

institutional 

entrepreneur-

ship. 

No structure, no 

explicit 

relationship. 

Combined structure 

and agency fits 

institutional logics 

and work. 

     

Relation to Management 

& Leadership 

 

Managers 

and leaders 

privileges to 

some degree 

free of 

structure. 

Managers 

and leaders 

free of social 

structures. 

Managers and 

leaders free of 

social structure. 

IT results in 

structure which 

affects managers. 
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from their main example of CAD into projectmanagement software and in principle 

also other types of 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 doesnôt explicitly develop a definition, his 

understanding of organisation as structure would sit well with classic institutional 

theory. Contrasting Mintzberg, Gittellôs definition of coordination and understanding 

of organisation is human-agency-centred and would sit well with institutional 

entrepreneur/agency theory. Hemphillôs definition of coordination and understanding 

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 to agency and lack of recognition of structure. 

Therefore, these three texts do not explicitly contribute much to the development of a 

current institutional understanding of coordination. However, if we decouple each of 

the coordination mechanisms from their respective paradigms, they may be able to 

inform an institutional understanding of coordination after all. In that light, we would 

contend that both structural and agency oriented coordination mechanisms would sit 

well with a structuration oriented understanding of institutional work and logics 

(Lawrence et al. 2009, Thornton et al. 2012). This means that routines, standardisation 

of process and products, relational coordination and adaptive capacity could be 

included in institutional structures, ie. the organisational norms. Melin 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 Mintzbergôs notion óMutual Adjustmentô, 

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 well with a broader current 

institutional framework including both institutional work and logics: ñIf an 

information system or an organization contains a coordination logic, principle or 

pattern not harmonious with each other, competing forces, for example, can be a part 

of human actorsô use of information systems.ò (Melin & Axelsson, 2005: 9). 

However, Melin and Axelsson do not explicitly define coordination, implicitly they 

offer a definition by referring to Mintzberg. Also, with a focus entirely on a particular 

IT application Melin and Axelssonôs understanding of coordination fails to capture the 

entire complexity that characterizes coordination in organization influenced by many 

institutional logics. In a complex institutional context the issue of interactions bringing 

different institutions together in various relationships is central. These relationships 

could be characterised by either conflict, enabling compromises or more profound 

mergers of different institutions (Lawrence et al 2009 Thornton et al 2012, all of 

which would imply different coordination mechanisms. 
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Coordination and design-build project organisations 

If we consider an institutional understanding of coordination in the context of design 

build projects, we see that Mintzbergôs understanding of project based organisations 

as "merely" being dominating by adhocracy and mutual adjustment underestimates 

institutional complexity of project based organisations (Urup 2014). Design-build 

project based organisations would, despite 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 (2010), Koch & Bendixen (2005) and Urup 

(2014). The reviewed literature therefore does not adequately address the complexity 

and specific kind of coordination between projects and the organisations (ie. the 

hierarchy of the headquarter). 

Furthermore, Mintzbergôs "mutual adjustment" appears to assume an equal power 

base. This presents another underestimation of the complexity of coordination. Also, 

Mintzbergôs conceptualization of standardization would require a less complicated 

pattern of institutions and more stable organization. Gittellôs position appears to be 

that collective human agency can exercise relational coordination free of any pre- or 

coexisting norms and this falls short of appreciating the full complexity of design-

build projects. Hemphill may recognize 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 characterizes a complex institutionalized design-build 

organization. A definition of coordination positioned in a complex institutional 

context would be: coordination is the interactions and structures that bring together 

related, yet potentially spatially, socially and temporally separated, work elements. 

Fundamental to our definition of coordination is the understanding that coordination 

occurs through agency and structure, thus expanding Okhuysen and  Bechky (2009; 

908) review summarizing definitions of coordination into three common elements: 

people work collectively, the work is interdependent; and a goal, task, or piece of 

work is achieved. And also appreciation a shift in focus to the combination of process 

and structure, or coordinating and coordination, expanding Jarzabskowski et al (2012) 

and other one sided views. Our notion of agency is oriented towards negotiation and 

mutual adjustment, in an expanded version that includes relational coordinating and 

adaptive capacity, while structure is oriented towards material means such 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 immaterially. 

Based on this definition we may consider a number of new coordinating mechanisms 

that relates to institutional work and institutional logics and we propose the following 

two mechanisms: the internal building of an institutional logic or an institution in the 

making; and external building of institutions by establishing relations between a two 

or more institutional logics or institutions. A decoupled mutual adjustment concept 

would fit with the external blending of logics/institutions and could also encompass a 

view of the role of mutual respect.  IT artefacts ( CAD and project management 

software) can introduce concerted rhythm to work processes and act as a shared 

meaning artefact which would at a time contribute to internal consolidation of a logics 

as well as work as cross logic integrative mechanism.. Standardisation of output, 

skills, norms would be instrumental for internal building for an institutional logic, but 
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would in may project context collide with the fragmented multi logic constellation. 

Further conceptualisation of institution building coordination can be done.  The 

building of complex institutional logics is institutional work and requires a 

consideration of how the role 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 coordination mechanism, 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 occasionally inbuilt 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 of this 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 has 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. Our main contribution here is a new definition of coordination that 

is rooted in current institutional theory and acknowledges the complexity of a complex 

institutional organisation such as a design-build organisation. It understands 

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

as well as bonding two or more institutions to each other. We extended our definition 

to develop these two new coordination mechanisms that include both the internal 

building of a particular institutional logic/ institution and the building of a 

constellation of institutions constituted by a number of institutional logics/institutions. 
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A recent empirical study demonstrated that the process of allocating project managers 

to projects (PM2P) in 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 increase effectiveness. A conceptual model was 

developed and used in this study, which focusses on using the developed model as a 

theoretical lens to study the process in a large company, using the case study method. 

Via an enumeration, qualitative and quantitative data were collected from four project 

directors and eleven senior level executives through in-depth semi-structured 

interviews. The analysis of the quantitative data (using univariate descriptive analysis) 

and qualitative data (using content and thematic analysis) 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 project managers to projects, (3) 

prevalence of ad-hoc 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 namely: (1) use of management tools and 

techniques at strategic level to forecast project implementation costs for projects in 

the pipeline, and (2) managersô recognition of some important criteria to be 

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 multi-project environment of the case 

study in question. Other companies that undertake business in a multi-project context 

may benefit from this work. 

Keywords: allocation, decision making, project manager, multi-project environment. 

INTRODUCTION  

Seboni et al (2013) identified the problem of lack of effective PM2P allocation 

processes, and the impact on Botswanaôs private and public sector organizationsô 

performance. The outcome of that previous empirical study was that the PM2P 

processes were informal, not objective, not comprehensive and lacked a good match 

between project managers and projects. The link between these practices to certain 

performance variables (e.g., project manager performance, project success, project 

manager rewards) was also established 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' is used in the context of improving the quality of the PM2P allocation 

process, leading to improved company performance (Jugdev and Muller 2005). The 

                                                           
1 mnls@leeds.ac.uk 



Seboni and Tutesigensi 

826 

 

basis of the research problem was the author's anecdotal observation regarding a lack 

of effective PM2P approaches in a specific company based in Botswana.  This was 

strengthened by a critical appraisal of the limited literature specific to PM2P 

allocations in multi-project settings, majority of which were predominantly focussed 

in USA high-tech industry and specific to new product development projects 

(Patanakul 2004, Patanakul et al 2004). The empirical study conducted in Botswana 

(Seboni et al 2013) also confirmed the author's anecdotal observation. This currently 

underexplored area was broadened by drawing from well-supported management and 

organizational theories. For example, the universal theory of resource management 

(Owusu et al 2007), which encapsulates other theories such as resource planning, 

scheduling and allocation (PMI 2008). 

A conceptual model for understanding 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 significant 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 existing framework 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 contextual basis for this study are: (1) 

strong empirical evidence from a previous study (Seboni et al 2013) that validated the 

existence of the research problem across 12 out of 15 eligible private and public 

companies, (2) the need to extend existing framework to other 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. Empirical studies on PM2P allocation models, applicable to 

multi-project environments (the principal focus of this study), are currently limited 

and focussed predominantly on one country and industry (Patanakul 2004). For 

example, six empirical studies that directly propose PM2P allocation models were 

conducted in USA high-tech industry alone, published between 2003 and 2009. The 

closest to these six studies are four studies conducted in Israel (Hadad et al 2013), Iran 

(Sebt et al 2010), Thailand (Ogunlana et al 2002) and Egypt (El-Sabaa 2001), in the 

context of the construction industry, but not explicit to multi-project environments. 

Notwithstanding this currently underexplored area, this is an important topic because 

of the significant impact of the PM2P allocation decisions on company strategic value, 

particularly in view of the link between projects and strategy (Olsson 2008), directly 

visible in a multi-project environment and in the realm of senior managementôs 

attention. The term 'multi-project environment' is used in relation to: number of 

concurrent 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 question. Management in many project-based 

companies make PM2P allocation decisions informally in practice, on the basis of 

intuition (Patanakul et al 2007, Seboni et al 2013), despite this decision being among 

the critical project success factors (Pinto and Slevin 1988, Brown and Eisenhardt 

1995, Seboni et al 2013, Hadad et al 2013). 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 2009). This 

implies that a project can fail or succeed, based on PM2P allocation effectiveness. The 
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importance of this study, which is among the first to empirically examine the PM2P 

allocation practices of a large multi-project company in Botswana, is even more 

crucial because of the significant contribution of the chosen company's project types 

to national Gross Domestic Product (GDP). The word ólargeô is used in the context of 

project budgets and annual revenue generated by the company's projects, relative to 

global value of mineral resources. Revenue from these projects contributes 

approximately 30% to national GDP, in the context of the economy of Botswana 

(DeBeers 2012). It therefore, becomes critical that the right project managers are 

allocated to the right projects. 

Conceptual model for understanding the PM2P allocation process 

The conceptual model used in this study is shown in Figure 1. 

¶ Company mission

¶ Company goals

¶ Companyôs projects

¶ Contribution of goals to mission

¶ Contribution of projects to goals

¶ Others

¶ Companyôs resource capacity

¶ Project manager workload/availability

¶ Location of project

¶ Location of project manager

¶ Project phase mix

¶ Project type mix
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¶ Project team dispersion

¶ Re-allocations and continuity in delivery
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Figure 1 Conceptual model for PM2P process - Source: Seboni and Tutesigensi (2014) 

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 reviews 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 for use by project 

management practitioners and researchers to guide the PM2P allocation process, 

applicable to multi-project environments. It contains a total of thirty-seven criteria 

considered to be important for consideration in effective PM2P processes. The word 

others, under each category of inputs (Figure 1) was used to appreciate scope for 

inclusion of additional criteria that may emerge from data collection. The context 

(labelled 1) influences the general theme of inputs in blocks A, B and C. These inputs 
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are used in processes labelled 2, 3 and 4, leading to performance related outcomes 

labelled 5 and 6. The six 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 conceptual model were translated into a research instrument 

for this study are discussed under research method. 

Research aim and questions 

The aim of this study was to use the developed conceptual model (Seboni and 

Tutesigensi 2014) to empirically examine the PM2P allocation practices of a specific 

company, with a view to obtain a complete understanding of the participating 

company's PM2P approach in relation to strengths and weaknesses. Two research 

questions were constructed to focus on different aspects of this process. These 

research questions were: (1) to what extent do managers consider the list of thirty-

seven criteria in the conceptual model in their PM2P allocation practices? and (2) 

what are the strengths and weaknesses of their current practices on the basis of the 

conceptual model? The 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 used as a lens through which gaps and strengths could be identified, 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 conceptual 

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 need to obtain in-

depth descriptions of the PM2P allocation process and not generalizations, and 

secondly, the complexity of the unit of analysis in terms of the large number of 

variables involved, including the different qualitative aspects of the issues surrounding 

the PM2P process to be studied through an in-depth semi-structured 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 for the current study, including commitment and timely participation and 

cooperation demonstrated in a previous study involving 12 companies (Seboni et al 

2013) aimed at validating the existence and nature of the research problem. The 

chosen company views the outcome 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 sector, the 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 is a global leader in the mining industry in terms of annual 

value and quality of minerals produced. Its core activities in relation to projects are 

underground mineral explorations involving geotechnical drilling, blasting, hauling 

and processing of the extracted minerals to world class finished products. The 

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 respectively. It has three 

project management offices in different locations, with a total of 18 project managers, 

each managing between 1 to 2 projects (large projects) and 1 to 5 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 give 

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 

criteria pertaining to the company's project prioritization process, while project 

directors were required to provide detailed information about thirty-two criteria that 

pertain to the PM2P matching process. Both qualitative and quantitative data were 

required from 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 equally, to uncover a complete understanding of the 

PM2P allocation process of the 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 required time 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) of company documents, which were reviewed to 

complement interviews as regards substantiating the constructs being studied. 

Using the case study method, the contents of the conceptual model were translated 

into an in-depth semi-structured interview protocol (research instrument), containing 

both quantitative and qualitative questions about different aspects of the PM2P 

allocation process. The questions were structured into four main themes. Theme 1 was 

concerned with measuring the importance score for each of the thirty-seven criterion 

contained in the conceptual model using a 1 to 9 Likert scale (1 = not important, 5 = 

average importance, and 9 = very important). Theme 2 focussed on a reflection of the 

given importance scores to determine how each criterion was taken into account in the 

actual (real-life context) PM2P decision making process (Yin 1984). Theme 3 

explored the outputs to the decision making process (Figure 1). Theme 4 examined 

how the output to each process was used in reality. These four themes represent 

different aspects of the issues surrounding the PM2P allocation process. The research 

questions warrant a mixture of quantitative and qualitative questions, informed by a 

pragmatist philosophical perspective, which was adopted on the basis that it is suited 

to this type of design (Cresswell and Clark 2011). The 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 both quantitative and qualitative data from all four 

project directors (responsible for PM2P allocation decisions) and all eleven senior 

level executives (responsible for company strategic decisions that impact PM2P 

approach), in relation to different aspects of the PM2P allocation process. The 

research instrument contained questions that were complementary, some of which 

were quantitative and others qualitative. The quantitative data involved univariate 

descriptive statistics (Blaikie 2003) representing one layer of analysis in terms of 

importance scores for the thirty-seven criteria. Analysis of the quantitative data, in 

terms of the extent to which the managers consider the list of thirty-seven criteria that 
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theory suggests to be important in effective PM2P processes, was used to identify 

strengths and gaps. The qualitative data involved thematic (Ritchie and Lewis 2003) 

and content analysis (Krippendorf 2004) of the open ended responses, representing 

another layer of analysis to uncover words and phrases that are indicative of strengths 

and weaknesses (Figure 2). 
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Figure 2 Approach for data collection and analysis 

SPSS version 21 was used for analysis of quantitative data in relation to measures of 

central tendencies (e.g., mean). NVivo version 10 was used to facilitate management 

and analysis of the qualitative data (Bazeley and Jackson 2013), in relation to 

exploring different themes associated with the PM2P allocation process. The two 

strands were analysed independently, as a starting point to reduce bias. The findings 

from quantitative data analysis were intellectualized to examine the extent to which 

the managers consider the list of thirty-seven criteria. The findings from qualitative 

data analysis were intellectualized using models built from both case and theme-based 

analysis of the whole data, to demonstrate the strengths and gaps of PM2P allocation 

practices of the case study in question. 

Following a review of several analytic strategies for integrating the two strands during 

analysis rather than when making conclusions, the appropriate analytic strategy, 

proposed by Brewer and Hunter (2006) and supported by Green (2007), Cresswell and 

Clark (2011), was adopted for further integration of the outcomes of each analysis 

(Figure 2). This integration, concerned with combining different aspects of the issues 

surrounding the PM2P allocation process, rather than data comparisons appropriate 

for similar aspects to determine concordances and discordances, was chosen because it 

is consistent with the purpose of this study. The integration was performed at micro-

level (each individual criterion in the conceptual model) and macro-level (summaries 

of the findings).This integration, performed during analysis rather than conclusions 

(Brewer and Hunter 2006), revealed new insights discussed in the next section. 

RESULTS AND DISCUSSION 

Table 1 is an illustration of a typical result for integration at micro-level. The 

quantitative data (left-hand side of Table 1) show typical results for three variables 

measured on the 1 to 9 Likert scale from four project directors, in terms of mean 

scores. The qualitative data (right-hand side) display the open ended responses from 

the project directors (only one response per variable shown for illustration) as regards 

the issues surrounding each variable. 
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Table 1: Typical result from project director's data set for integration at micro-level 

Quantitative strand   Qualitative strand 

Variables (N=4)            Mean              Description  

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

project managersé" 

Project manager's age 1.5      "3. For me it's not about age but competence "  

Project manager's health 

condition 

2.5 "1. That's not an issue since all employees will 

have gone through the company's requirements 

regarding a full medical examination é" 

The integrated results from both strands revealed no additions to the developed conceptual 
model (another evidence for model validation) but new insights regarding three categories 
of criteria as follows: 

¶ Category 1: four criteria (gender, age, health condition and marital status) were 

not considered important on the basis of context. For example, project 

managerôs gender was rated relatively low because it was not applicable to the 

conditions of the case being studied (see Table 1). Whilst the absence of 

female project managers was attributed to a "hostile mining environment", the 

interpretation from the findings, in relation to these four criteria, is that context 

(country, industry, company and nature of projects) plays a role in determining 

important criteria to be considered in the PM2P approach, as supported by a 

similar study of the important factors to be considered in matching project 

managers to construction projects in Thailand (Ogunlana et al 2002). 

¶ Category 2: eleven criteria were not given sufficient attention by the managers, 

in terms of extent of consideration, despite their importance. These 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 from literature (Patanakul et al 2007, Hadad et al 2013) 

which suggests that these issues are important contributors to effective PM2P 

allocation decisions. 

¶ Category 3: five criteria were rated highly (quantitative measures) but their 

importance were not reflected in the qualitative descriptions of the issues 

surrounding those criteria. These criteria were: project manager competencies, 

organizational goals, organization's projects, contribution of projects to goals 

and contribution of goals to organization's mission. 

Items 2 and 3 were used as a basis for identification of weaknesses in the current 

PM2P allocation process. The next section is a summary of the strengths and 

weaknesses that emerged from integrated analysis of both strands. 

Strengths and weaknesses 

The strengths in PM2P practices were demonstrated in two main ways. Firstly, the use 

of management tools at strategic level to forecast project implementation costs. 

Secondly, the informants recognized some important criteria to be considered in the 

PM2P allocation process. For 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 (Ogunlana et al 2002). 
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The weaknesses in existing PM2P allocation processes were found to be as follows: 

¶ Absence of documented and specific competencies required of project 

managers in various roles ï the results reveal that the job profiles for all 

project management related roles contain a total of 8 identified competencies, 

which are generic and not specific to each role. 

¶ Lack of management tools and techniques to match project managers to 

projects ï the managers rely on intuition and do not have objective tools, as 

part of a structured approach to aid decision making. This may explain 

evidence of mismatches in PM2P allocations. This finding concurs with 

empirical studies conducted in USA (Patanakul et al 2007), in relation to 

reliance on managerial intuition, considered ineffectiveness when majority of 

the decision making variables are known (Shapiro and Spence 1997). 

¶ The results indicate the presence of ad hoc projects and the ad hoc manner in 

which these projects are introduced, as a result of changes in business 

dynamics, caused by changing business priorities due to unanticipated events 

in the global mining industry. 

¶ Lack of consideration of a comprehensive list of criteria that theory suggests 

should be considered as inputs to effective PM2P allocation processes. 

¶ Lack of accountability for outputs ï the managers could not account for 

differences in given scores to certain criteria in their qualitative descriptions of 

the issues surrounding those criteria, from analysis of both data types. 

Implications 

The results provide a strong basis upon which a decision support system (DSS) can be 

developed to facilitate a more effective PM2P approach, applicable to the multi-

project environment of the case 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 project based companies with teams of project managers), 

as well as the need to occasionally reshuffle the PM2P allocations due to incoming 

projects (Patanakul et al 2007). A critical discussion of the theme of a DSS is beyond 

the scope of the current study. 

The implications of these findings highlight potential cost savings that could be made 

by implementing a DSS to optimize the PM2P allocation process, linked directly to 

the participating company's strategic intent of moving towards better performance. 

Other companies that undertake business in a multi-project context may benefit from 

this study, in the context of two potential benefits namely: (1) improved PM2P 

allocation processes in terms of objective consideration of a comprehensive list of 

criteria contained in the developed conceptual model (whose deployment verified the 

model content since it did not result in significant structural modifications), including 

use of formalized tools such as a DSS (to complement managerial intuition in terms of 

effective decision making) to promote increased levels of match between project 

managers and projects, leading to increased project manager motivation and 

performance, and (2) reduction in human resource expenditure - a number of authors 

assert that the increasing global market competitiveness facing companies that 

compete for the same pool of human resources leads to a steep increase in human 

resource expenditure, which calls for these companies to manage their human 

resourcing activities efficiently and utilize their workforce effectively to avoid project 

failures (Srour et al 2006), 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 this study was to use a conceptual model to empirically study how 

managers make PM2P allocation decisions, using a specific case in Botswana. This 

led to identification of strengths and gaps in PM2P processes, demonstrated in several 

ways as outlined under 'results and discussion'. The following conclusions can be 

drawn: (1) analysis 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 highly by the informants but not accounted for in the relevant qualitative 

descriptions, (2) eleven criteria contained in the conceptual model were not given 

sufficient attention by the informants, despite their importance in the PM2P process, 

(3) it is evident that there are areas for improvement in view of an effective PM2P 

approach, which presents an opportunity to address identified gaps. 

Next steps 

The next step is to develop a DSS with a view to facilitate a more effective approach 

to the PM2P decision making problem, applicable to the multi-project environment 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 of the most 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 the principal-agent theory. In construction 

projects, this applies to inter-firm, intra-firm and interpersonal relationships between 

the project parties. The project owner, contractor, and their respective project 

managers are among the key parties involved in every construction 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 

principal-agent theory, this paper offers a framework for interdisciplinary research 

into communication risk and trust spanning economics, sociology, and psychology. 

This framework rests on firm theoretical foundations concerning inter-firm, intra-

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

which depend on trust between project parties. 

Keywords: principal-agent 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 psychology. According to 

Rousseau et al. (1998:393), economists tend to find trust as either calculative or 

institutional; sociologists commonly view trust 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 individuals. As will be shown in this paper, all of these perspectives are 

relevant to the understanding of different dimensions of trust as it pertains to project 

management in construction (Ceric, 2012c). The principal-agent theory framework 

includes inter-firm, intra-firm, and interpersonal relationships, and it thus brings 

together the 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 thought of 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 working (Dainty 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; Schoorman et al., 2007:346). The fourth edition of the 

Project Management Body of Knowledge recognises 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 (Doney et al., 1998). Williamson (1993) thus argues that trust is a 

calculated risk assessment in an economic exchange. However, Bresnen and Marshall 

(2000:590-591) argue that financial incentives may reinforce "calculative trust", but 

that they are limited in their ability to generate "more 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 the other's autonomy and fairness (Wood et 

al., 2002:5). Indeed, the view of trust as a foundation for social order spans many 

disciplines (Lewicki et al., 1998:438). Although the principal-agent theory offers a 

useful framework for organisational research, researchers 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 sociology 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 agents, Sharma 

(1997:762) lists those of attorney-client, builder-owner, and doctor-patient, 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 intra-firm 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 principal-agent theory concerning 

construction projects. It continues by succinctly presenting the previous empirical 

research applying this theory, which has evolved in four distinct stages (Ceric, 

2012a,b,c,d). This is followed by a discussion of the literature review concerning trust, 

as well as 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 projects: inter-firm, intra-

firm, and interpersonal. The paper concludes by providing a framework for 

interdisciplinary research in this promising field. 

THE PRINCIPAL -AGENT THEORY  

The principal-agent theory offers a useful representation of many types of 

relationships between economic parties, including construction projects. For their 

work on the theory, George Akerlof, Michael Spence, and Joseph Stiglitz shared a 

Nobel prize in economics in 2001. It provides one of the best known applications of 

information asymmetry in economics, which is the situation in which one of the two 

parties is better informed than the other, in which they do not share the same interests, 

and in which both parties are motivated by self interest (e.g., Eisenhardt, 1989; 

Sharma, 1997; Jensen, 2000). Among 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 for a particular project (e.g., 

Turner and Müller, 2004; Müller and Turner, 2005). However, it has also been 
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extended to other agents, such as contractors, sub-contractors, designers, and 

consultants. 

Specifically, three types of information asymmetry apply for acting parties: hidden 

characteristics, hidden information, and hidden intention (Jäger, 2008). These generate 

the following risks: adverse selection, moral hazard, and hold-up. Adverse selection 

occurs when the principal does not have the exact information about the agent before 

the contract between them is signed. Moral hazard occurs after the contract is signed 

and the agent does not perform in accordance with it without knowledge of the 

principal. Hold-up occurs after the contract is signed and the principal makes large 

investments because of the trusty relationship with 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 refers to the 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 the agent is behaving in accordance with 

the contract after it is signed. It helps reduce moral hazard and hold-up risks. 

Now, trust reduces agency costs both before and after the contract is signed between 

the principal and the agent. Alternatively, mistrust comes at a cost (Zeghloul and 

Hartman, 2003). Screening is typically conducted on the inter-firm level, but it is also 

relevant on the intra-firm level. However, monitoring typically happens on the intra-

firm and interpersonal levels. The reduction of agency costs 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 is largely based has therefore focused on the two project managers. 

EMPIRICAL BACKGROUND  

The empirical research that provides the background for this paper has evolved in four 

stages, which will be briefly outlined below. The principal-agent theory has formed 

the core of the endeavour throughout. In this theoretical framework, the principal 

delegates a particular task to the agent. In simplest construction projects, the project 

owner is the principal and the contractor is the agent. This relationship is extended by 

adding project managers as agents of both the project owner and contractor, as is 

shown in Figure 1 (Ceric, 2012a,b). For a more complex project organisation 

involving the designer and designer's project manager, see Ceric (2012d, 2014b). As 

agents, the project managers are in a non-contractual relationship, while the other 

project parties are in contractual relationships. 

The first stage of empirical research was based on an exploratory survey of project 

managers, in which it was found that the project owner's and contractor's project 

managers played the key role in the construction phase of a project (Ceric, 2012a). 

The Delphi method was employed in the second stage. A panel of experts in project 

management confirmed the previous finding (Ceric, 2012b). The third stage involved 

another exploratory survey of project managers to establish the relative importance of 

communication-risk minimisation strategies in construction projects, which were 
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established by Schieg (2008). They are bureaucratic control (contracts), information 

systems, incentives (bonuses), corporate culture, reputation, and trust. Trust was found 

to be the most important risk-minimisation strategy, which was reflected in the 

following comments by two respondents to the survey: "trust 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 minimisation," argued one, while 

another pointed out that "the most important document is the contract, but the trust 

between the parties is as important as the contract" (Ceric, 2012c). The fourth stage 

concerned the impact of knowledge and experience on project managers' conception 

of risk (Ceric, 2014a). Again, trust came foremost as a risk-minimisation strategy. 

This finding is insensitive to all the three dimensions of project managers' knowledge 

and experience considered in the survey - years of experience, largest project worked 

on, and number of countries worked in. This research led to a further conceptual 

investigation of trust in the context of the principal-agent theory. It was found that 

trust is the only viable way forward because non-contractual relationships between 

project parties tend to dominate contractual relationships as projects grow in size and 

complexity (Ceric, 2014b). Without trust between project parties, large projects would 

be in jeopardy. 

 

Figure 1: Principal-agent theory framework for construction projects (PO: Project owner, C: 

Contractor, PMpo: Project ownerôs project manager, PMc: Contractorôs project manager) 

The principal-agent theory framework in Figure 1 displays three different types of 

relationship. That between the project owner and the contractor can be either an inter-

firm or intra-firm relationship, but it is typically of an inter-firm type. The relationship 

between the project owner and project owner's project manager can be either an intra-

firm or inter-firm relationship, but it is typically of an intra-firm type. The same holds 

for the relationship between the contractor and the contractor's project manager. 

Finally, the relationship between the project owner's and contractor's project managers 

can be either an interpersonal or an inter-firm relationship, but it is typically of an 

interpersonal type. Inter-firm and interpersonal relationships involved in construction 

projects are typically one-off, whereas intra-firm relationships are typically long-term. 

All three dimensions of trust introduced are consequently involved in the principal-

agent theory framework. 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 asked about trust, project managers surveyed reported all three types of 

relationship discussed here: inter-firm, 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 project 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 is whether 

they are one-off or repeating. Most construction projects are one-off, however. 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 (Dainty et al., 2007:7). Relationships between project owners 

and contractors are typically one-off, 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 paper is based 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 literature - the first concerning the principal 

agent theory (Ceric, 2013), and the second concerning the New Institutional 

Economics, which brings together the principal-agent and transaction cost theories 

(Ceric, 2014c). The first review concluded that the main interest of researchers in 

construction management associated with the principal-agent theory is a combination 

of contracts and risk management to limit the principal's exposure. The second review 

found that the key concepts from New Institutional Economics used by construction 

management researchers point at the self-interest of all parties engaged in the 

exchange of goods and services related to construction. The concept of trust appeared 

only in the first review, 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 concerned with trust, 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 of inter-firm trust in 

construction, most of which concerns partnerships and alliances (e.g., Gulati, 1995; 

Gill and Butler, 1996; Wood and McDermott, 2001; Wood et al., 2002; Jeffries and 

Reed, 2000; Kadefors, 2004, 2005; Lui and Ngo, 2004; Wong and Cheung, 2004, 

2005; McDermott et al., 2005; Wong et al., 2005; Cheung, 2007; Eriksson and Laan, 

2007; Wong et al., 2008; Lau and Rowlinson, 2005, 2009; Pinto et al., 2009; Maurer, 

2010; and Eriksson and Kadefors, 2012). However, intra-firm trust is represented 

rather rarely in the construction management literature. 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), interpersonal 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 long-term relationships between firms, 

and trust reduces agency costs involved. However, this literature review demonstrates 

that there has been relatively little research dedicated to the study of intra-firm and 

interpersonal trust in construction. As Williams (2001:377) argues, interpersonal trust 

is an important social resource that can facilitate cooperation and enable coordinated 

social interaction. Importantly, trust is often initiated by managers, who engage in 

trustworthy behaviour pre-emptively in order to enhance the performance of their 

subordinates (Whitener et al., 1998:523). This is where the principal-agent 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 argued above, the principal-agent 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 in 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. 

 

Figure 2: Remapping of the principal-agent theory framework for construction projects 

showing key relationships between project parties (PO: Project owner, C: Contractor, PMpo: 

Project ownerôs project manager, PMc: Contractorôs project manager) 

In typical construction projects, the inter-firm relationship applies to the project owner 

and contractor; the intra-firm 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 would be an oversimplification, it could be said that inter-firm 

relationships are studied mainly by economics, intra-firm relationships by sociology, 

and interpersonal relationships by psychology. Still, all three social sciences have a 

good deal to offer to the 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 exhaustive depiction of all 
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possible changes in these relationships. Before a project is initiated, the relationships 

are of the intra-firm variety. When it is initiated, the relationships are first of the inter-

firm kind, and then they turn interpersonal. The process moves backward when the 

project comes to an end. That is, interpersonal relationships return to inter-firm 

relationships at project completion. Looking a bit more closely into project dynamics, 

the process starts with the project owner. The project owner's project 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 establish their relationship. Once again, 

the process moves in reverse at the end of a project. Concerning the construction 

phase, the relationships between project parties are first of intra-firm kind, then they 

turn to inter-firm variety, and ultimately they become interpersonal. 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 from the initiation 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 principal-agent 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 by 

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, and psychology. At present, researchers in all three social sciences are well 

acquainted with the principal-agent theory framework. As Eisenhardt (1989:72) 

argues, this framework provides a "unique, realistic, and empirically testable 

perspective" on problems 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 in the literature review above, much of the research in trust in the 

construction management field is concerned with inter-firm relationships typical of 

partnerships and alliances. By and large, intra-firm and interpersonal trust are 

neglected in the literature. Research in trust concerning the relationship between all 

parties in construction projects needs to develop in three different but inter-related 

directions outlined by the principal-agent theory framework. These directions, as well 

as dimensions of trust, depend on the type of relationship between project parties 

involved. Trust involved in inter-firm relationships falls mainly into the domain of 

economics, but both sociology and psychology can contribute to the study; trust 

involved in intra-firm relationships relies chiefly on sociology, but economics and 

psychology are also relevant to its study; and trust involved in interpersonal 

relationships falls mainly in the domain of psychology, but both sociology and 

economics can contribute to the study, as well. 

This framework provides a firm theoretical foundation for further interdisciplinary 

research in inter-firm, intra-firm, and interpersonal trust in construction projects. 

Grounded in empirical research that has evolved in four stages, which was briefly 

presented in a separate section above, this is the main contribution of this paper. The 
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principal-agent theory framework assures that researchers from different social 

sciences can cooperate on the basis of a common understanding of the same 

theoretical foundations. 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 requires an interdisciplinary effort in which all the disciplines 

involved - namely, economics, sociology, and psychology - stand to gain from a 

deeper appreciation of each other's means and ends. This is best appreciated in the 

research in trust coming from the field of management, which integrates the three 

disciplines so as to help improve the management practice in many areas of 

application. It is to be hoped that the framework presented in this paper will foster 

closer collaboration between social scientists, and that it will thus be of value in 

research project governance in this promising field. 
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Green building projects are collaboration intensive in nature, and construction of a 

green building involves execution of complex 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 project stakeholders in green building projects 

and to investigate the relationship between the interactions and the project 

performance. To achieve these aims, social network analysis techniques were used to 

analyse the organizational relationships in green building projects. Considering the 

nature of green building projects, network measurements were classified into four 

different aspects ï (1) Design, (2) Sustainability, (3) Construction, and (4) Finance. 

Social network analysis metrics like density, centrality and degree were defined and 

used respectively to measure the organizational relationships, key players, and 

powerful and influential players in each network. The developed social network 

model was applied to a case study green building project in Hong Kong and 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 

results show that over-involvement of the client due to the lack of trust in the design 

team and the strained relationship between the client and the project manager affected 

the overall project performance. Key players and potential bottlenecks in 

organizational relationships for each aspect in this green building project are 

discussed and suggestions for improving project performance were provided. 

Keywords: green building, high-performance teams, organizational relationships, 

project communications, social network analysis. 

INTRODUCTION  

The number of green buildings has 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 communication, trust and information exchange among their 

participants. Multi-disciplinary involvement of project participants causes 

differentiation in project roles and leads to adversarial relationships between the 

participants (Chan 2003). In addition, coordination between the project participants 

was found to be a critical factor in determining green building project success (Li 

2011). However, the fragmented nature of the construction industry hinders the inter-
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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 help delivering 

successful green building projects. 

BACKGROUND  

The multi-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 buildings in the built environment has increased and 

has become popular among a diverse set of stakeholders. Mollaoglu-Korkmaz et al. 

(2011) stated that a higher level of integration in the project teams affects the project 

outcome. Valentin and Abraham (2010) 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 performance (Mandell and Keast 2008, Keung and Shen 

2012). These studies have identified the outcomes and importance of 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 introduction (Moreno 1960). Wasserman and 

Faust (1994) defined a social network as a social structure made up of actors 

represented as nodes 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: non-directional and directional (Wasserman and Faust 

1994). SNA has been successfully applied to investigate various relationships among 

individuals and organizations, and knowledge diffusion in multiple domains, 

including construction. For example, Pryke (2004) proposed a SNA 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. Chinowsky et al. (2010) proposed an approach to measure the 

organizational and task performance in a project network for improving project 

effectiveness.   

Previous studies have not studied the collaboration of green building project team 

relationships, and the impact of different roles in a project. This study aims to fill this 

gap by considering different aspects of 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 studied.  The design, sustainability, construction and finance 

aspects were considered and the organizational relationships in those aspects were 

analysed individually to identify a relationship with project team performance. SNA 

techniques can visualize and quantify inter-organizational relationships, and therefore 

can provide useful insights on project participants and their team relationships. A 

methodology framework was developed for measuring the team performance and 

applied to a case study in Hong Kong. The methodology 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 participants. The inter-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 bestowed upon each 

other, the importance of their relationship, communication frequency, and information 

exchange between the participants for all the four different aspects. Importance refers 

to the amount of trust, communication and information exchange required between the 

participants. The 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 inter-organizational relationships. The inter-organizational 

social network is then analysed using three network analysis metrics, which are (1) 

density, (2) degree and (3) centrality.   

  

Figure 1: The Social Network Model Developed for Green Building Projects in this Study 

Density  

Density is the ratio of the number of edges in the network over the total number of 

possible edges between all node pairs. It is a common approach to measure how well 

connected the network is. The equation for density is given as 
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where L = number of existing lines and n = number of existing nodes. The value of 

density falls between 0 and 1, with 0 being a poorly connected network and 1 being a 

well-connected network. The implication of the density measure may vary depending 

on the project and network characteristics. Density can be a very useful measure in 

comparing different network configurations within a single project.  

Degree 

Degree is defined as the number of nodes connected to one particular node. In directed 

graphs, degree can be classified into in-degree and out-degree. In-degree represents 

the number of incoming ties to a given node, whereas out-degree represents the 

number of outgoing ties from a given node. A node with a high in-degree in a 

construction information exchange network indicates power, whereas a node with a 

high out-degree indicates influence within a network.  

Centrality  

Centrality is an indicator that describes the prominence and power of a node in the 

network depending on its relationships with the other nodes. This 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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Where, Zab is the number of degrees that node ñaò receives from node ñbò and n 

represents the number of existing nodes.  

The nature of construction and management of a green building project is different 

from a traditional construction project. Starting from the project team selection, 

material selection and building practices, the differences range over to extensive 

documentation and obtaining environmental certification. Green building projects 

have specialist role players in their project team and executing green building project 

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 aspects: 

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&D waste, 

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 focusing ONLY 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 social network analysis metrics are applied to all these four aspects 

individually to measure the network performance of the project team.     

CASE STUDY ï RESULTS AND DISCUSSION 

A green building project in Hong Kong is presented in this paper for illustration and 

validation of the proposed methodology framework. The case study is a public 

commercial office building delivered through the traditional project procurement 

method, with a total gross area of around 100,000 square meters. The project was 

awarded a Provisional BEAM Plus Platinum certification, which is the highest 

achievable grade in the Hong Kong BEAM Plus environmental assessment system.  

Assumptions 

Before conducting the analysis, the following assumptions were made in respect to the 

nature of the project.  

1. In this project, the client appointed the project manager in coordinating the 

design and construction activities and therefore the project manager is 

expected to play a major role in project team communication.  

2. Since this project was conducted using 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 project will 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 is focusing on 

analysing the inter-organizational 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 executives. ,. The 

selected members were the key representatives of the organization and they were 

directly involved in all the inter-organizational communications. The selected project 

members were interviewed face-to-face 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 relationship 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 during 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 organizational relationships. 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 exchange networks (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 frequency of the project 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 participants. This 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 any contractual 

relationships. 

The communication graph illustrated in Figure 2 shows a reasonably well-connected 

network in which most of the project participants know and collaborate with each 

other to execute project activities. The size of the nodes indicates the frequency of 

communication of a particular node with other nodes. A larger node size represents a 

higher communication frequency, and vice-versa. In this network, the project manager 

was assumed to take a central role, coordinating work with the architect and 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 activities successfully 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 information to and 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 associated with the structural, 

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 received by that 

particular node. Since the project is delivered through the traditional procurement, the 

architect was expected to play a key role in this network but due to the clientôs lack of 

trust in the design team, the client was majorly involved and the architect was a close 

second. The contractor was also included in key design decisions to effectively carry 

out the tasks to his sub-contractors. Nodes without any ties are called outliers and they 

are not part of the network despite being the part of the project team. 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 subject to the 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 
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considered in the design aspect rather here, to avoid information overlap.  A strong 

collaboration among the project team is necessary to achieve a higher level of 

sustainability. The case study project achieved the Platinum certification - the highest 

achievable level in the BEAM Plus assessment system. The client appointed 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 achieving a higher 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 sub-contractors.  

 

Figure 4: Information Exchanges for the Sustainability 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 network but due to the project 

managerôs inefficiency in the later stages of the project, the client had to take a more 

active role in this aspect. This led to the strained relationship between the client and 

the project manager and caused considerable time delay and cost 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 cost and budget issues of the project. The finance 

network appears to have multiple subgroups ï a primary group under the client and 






































































































































































































































