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FOREWORD

| am proud to say that this was the 14™ International Postgraduate Research Conference within the built
environment sector that has been held by the University of Salford. We have held this conference in
different venues and countries over the years, but we were pleased this time to be holding it once again
on our campus.

These proceedings provide the various papers from the presentations that have been contributed to the
conference by the postgraduate delegates, covering the areas of Business, Economics and Finance;
Property and Project Management; ICT, Technology and Engineering; People, Skills and Education;
Design and Urban Development, and Sustainability and Environmental Systems. It reflects the rich and
varied research conducted in this subject area and I’'m confident new insights and further discussions
will result from this conference.

Our keynote speakers were Mr Mark Farmer of the real estate and construction consultancy Cast, author
of the 2016 Farmer Review which examined the labour model within the UK construction industry, and
Professor Jacqui Glass, Professor in Construction Management at the Bartlett School of Construction &
Project Management, University College London.

I’'m sure the conference will have provided much to think about and reflect on.

Professor Sheila Pankhurst
Dean, School of Science, Engineering and Environment
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Professor Jacqueline Glass — University College, London

Professor Jacqueline Glass FCIOB FCABE SFHEA

Jacqui is Chair in Construction Management at The Bartlett School of Construction and Project
Management, in University College London and Vice Dean Research for the Bartlett Faculty. She is
Principal Investigator of the Transforming Construction Network Plus, funded by UK Research and
Innovation (UKRI), an investment supported by the Industrial Strategy Challenge Fund (ISCF). Jacqui has
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Science, Engineering and Environment.

Mark authored the Farmer Review, an influential 2016 independent government review of the UK’s
construction labour model entitled ‘Modernise or Die’. He is a member of the Construction Innovation
Hub Industry Board, the Construction Leadership Council Advisory Group and chairs the MHCLG joint
industry working group tasked with enabling greater use of Modern Methods of Construction in the
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RE-EVALUATING MEGAPROJECT COST OVERRUNS: PUTTING
CHANGES INTO PERSPECTIVE

A. Walsh & P. Walker
School of Science, Engineering & Environment, University of Salford,43 The Crescent, M5 4WT, UK

E-mail: A.Walsh10@edu.salford.ac.uk

Abstract: The vast sums of money involved in megaprojects, and the perceived lack
of public benefit, create controversy. Flyvberg’ s iron law asserts that megaprojects are over budget,
over time, under benefits, over and over again (Flyvberg, 2018). More recent research suggests that
this focus on cost overruns is based on highly misleading data (Love & Ahiaga-Dagbui, 2017). This
research seeks to examine live megaprojects and examine Flyvberg’s theories in practice, through
an investigation of current megaprojects in the Middle East. The research provides three case studies
for two recently completed and one on-going megaproject, to examine these claims further. The
research questions whether the right comparisons are made between the initial offerings and final
product, through consultation with professionals. Based on the findings, it is suggested that an
increase of over 100% of the Contract price, may not constitute an over-budget megaproject.
Professional Cost Consultants in the built environment can provide greater insight into the
complexity that adds cost in the transitions from initial to final costs for megaprojects, although the
validity of this insight may be reduced by a lack of distance from or overview of the megaproject.
This paper investigates some of the familiar sources of megaproject cost overrun and considers the
findings of Cost Consultants engaged in monitoring megaprojects in the state of Qatar. Time and
Cost considerations are just two of the characteristics evident in megaprojects. This research
suggests that reporting of time and cost overruns is frequently based on limited, misunderstood or
misreported data, and that in order to provide higher fidelity, such ‘headline claims’ need to be
careful considered in the context of the original project scope. This paper recognises that cost is just
one element of a megaproject, and that megaprojects warrant more holistic considerations including
acknowledgement of other significant characteristics such as their embodiment of large components
of risk, political influences, organisational pressures and management complexities.

Keywords: Cost Overruns; Megaprojects; megaproject characteristics

1 INTRODUCTION

Headlines in the popular and trade press regularly draw attention to supposed extreme and regular
time and cost overruns associated with megaprojects. Examples include the U.K. HS2 high-speed
railway (Transcity Rail, 2019), Mexico’s recently suspended new airport (Reuters, 2018),
Ethiopia's delayed new dam. Megaprojects such as Dubai’s International Airport, Hong Kong
Airport or the Panama Canal contribute directly to a significant portion of the country’s GDP
(Flyvberg, 2017; McKinsey, 2015; Merrow, 1988) and so are essential to the local and global
economy. This paper suggests that to arrive at a more accurate assessment of the issues in
megaprojects, there is a need to consider all the project complexities and recommends a departure
from the prioritisation of cost and time issues. While much of the research to date is dominated by
EU related megaprojects (Flyvbjerg, Holm, & Buhl, 2002), this paper captures current Middle
Eastern data. Large scale megaprojects are prominent in the Middle East, with the inclusion of
projects such as the $500 billion NEOM megaproject in Saudi Arabia or the new $50 billion Lusail
City in Qatar (GCR, 2018; Lusail, 2019). Current research considers cost overrun as the increase
from the initial costs of a megaproject to its final costs (Flyvbjerg et al., 2002, p. 293). The author
suggests that this logic is fundamentally flawed, as the initial product and final product are often
quite different. This research examined three case studies involving “over-budget” megaprojects
in the GCC. It provided a % comparison between the contract sum and the additional outturn costs,
noting that the megaproject final costs reflected increases of between 17% to 113% of the contract
sum. The paper investigates the factors which influenced these budget increases, to put these
changes into perspective.

2 DEFINING MEGAPROJECTS & EXAMINING THEIR REPUTATION

Megaprojects are typically described as large-scale, complex ventures costing a billion dollars or
more, take many years to develop and build, involve multiple public and private stakeholders, are
transformational, and impact millions of people (Davies, Dodgson, Gann, & Macaulay, 2017;
Flyvberg, 2017; Mok, Shen, & Yang, 2015; Pollack, Biesenthal, Sankaran, & Clegg, 2018a;
Turner, 2018). Megaprojects have been described as wild beasts ....... , hard to tame, known for
their complexity, vast size, expensive cost, and long time frame (Zidane, Johansen and
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Ekambaram, 2013 p349). They were once considered privileged particles of the development
process Hirschman (1995: vii, xi), but recent research indicates that they are growing ever larger
and their scale seems to be accelerating (Flyvberg, 2017, p. 5). Megaprojects are inevitably
accompanied by a perception of a lack of benefit to attract public scrutiny. Criticisms have recently
been levied against the U.K.’s HS2 high-speed railways (Transcity Rail, 2019), Mexico’s recently
suspended new airport (Reuters, 2018) or Ethiopia’s delayed new dam (GCR, 2018). It has also
been identified that the high financial cost of megaprojects such as Dubai’s International Airport,
Hong Kong Airport or the Panama Canal contributes directly to a significant portion of the
country’s GDP (Flyvberg, 2017; McKinsey, 2015; Merrow, 1988). The vast sums of money
involved in these ventures and the perceived lack of benefits to the public such as Mexico’s airport
or Ethiopia’s Dam create controversy. There are also cases where megaprojects may be seen as
financial failures, yet perceived by the public as a success, such as the UK- France Channel Tunnel
or the Sydney Opera house (Flyvbjerg, 2018, Answer 99).

2.1 Overbudget, over time, under benefits, over and over again

In November 2018, the UK government expressed growing concern at the levels of financial
exposure and the risks associated with UK megaprojects. To address these concerns, they
requested Professor Flyvberg, in November 2018, to address the Public Administration and
Constitutional Affairs Committee in the House of Commons and explain his Iron Law of
Megaprojects (Flyvberg, 2018). In response, he suggested that megaprojects are over budget, over
time, under benefits, over and over again (Question 89). He later clarified this statement to indicate
that they were within budget once in every ten occasions (Answer 90). Research concerning cost
overruns in megaprojects Underestimating Costs in Public Works Contracts: Errors or Lie?
(Flyvbjerg et al., 2002) , is credited with a pendulum swing in directing criticisms of megaprojects
away from technical explanations, to a focus on costs (Siemiatycki, 2018a, p. 364). It was
suggested that megaproject budgets were derived using a false assumption that Everything Goes
According to Plan Flyvbjerg et al., (2002, p. 289).

Flyvbjergs widely quoted assertions have been criticised for failing to consider the broader impacts
such as social, economic and political spectrum (Room, 2018, p. 368). His work has also been
criticised for strategic misrepresentation associated with analysis of projects (the inclusion of non-
megaprojects valued at 1.5 million), a lack of scrutiny of the data used to produce the quantitative
statements and the lack of a universal standard or comparison for cost measurement ( Love &
Ahiaga-Dagbui, 2018, p. 5,11,15,19). He is accused of sensationalising financial data through
‘cherry-picking results’ (Love & Ahiaga-Dagbui, 2018) and using provocative and memorable
titles to publicise his theories (Siemiatycki, 2018b)

Around the same timeframe of Errors or Lie?, a paper was published, which described
megaprojects as an Autonomy of Ambition (Flyvbjerg, Bruzelius, & Rothengatter, 2003). This
paper highlights the risk of cost overruns, but critically also acknowledged other challenges
associated with megaprojects, such as large-scale decision making, performance shortfalls, and
environmental impacts. A recent longitudinal study of the expansion of Heathrow Airport’s T2
terminal, the Olympic Village and Cross rail suggested that megaproject underperformances are
not cost-related, but instead due to inadequate organisational structural development (Perspective,
Lundrigan, & Gil, 2015). Additional research has reinforced the complexities of organising
megaprojects, recommending that they should be considered as collaborative developments of
one-off indivisible structures under pressure (Perspective et al., 2015, p. 32).

This paper suggests that there is a significant danger that preoccupation with time and cost
characteristics of megaprojects may distract from consideration of the other complexities
associated with these extremely challenging ventures. Research has shown that other critical
factors related to megaprojects such as public accountability, the complications in managing
stakeholders, the volume of risk associated with their delivery, organisational and leadership
challenges, the complexities of dealing with multi-cultural leadership or even the megaprojects
impact on the nations GDP, can be as challenging as financial constraints (Li & Guo, 2011; Pollack
et al., 2018a). The author suggests that a significant number of these issues, such as multi-cultural
and leadership risks, do not receive sufficient consideration until it becomes too late to control
their impacts. Researchers are now recommending the consideration of a more holistic approach
towards the analysis of megaprojects characteristics, away from the traditional focus of time and
cost characteristics (Eweje, Turner and Miiller, (2012); Misi¢ and Radujkovié¢,(2015); Pollack,
(2018); Garemo, Matzinger and Palter, (2015)). Initially, megaprojects were classified in terms of
their initial cost, before research explored the multiple complexities associated with their
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execution. Cost has a significant role in the successful delivery of megaprojects, but megaprojects
must be considered as more than a number.

2.2 Megaprojects as a Number

The traditional linking of a megaproject as a project higher than one billion is linked to Capka
(2004). He has been credited with establishing a megaproject benchmark value of one billion
dollars for the new different breed of the project (megaproject) which was emerging in
infrastructure projects for the United States Department of Transportation. Many countries have
since followed suit, associating a monetary value of one billion units. These include Hong Kong
one billion dollars (Mok et al., 2015); the UK one billion pounds (Flyvberg, 2017) and Europe
considers projects of one billion euros (Pau, Langeland, & Nja, 2016). As costs are subject to
inflationary pressures and continue to expand, researchers now consider augmented titles, such as
the existence of Giga projects and Tera projects [Flyvbjerg & others] (2014). Researchers also
refer to a new variety of enhanced or complex megaprojects Hillson (2018). It is evident that one
billion of a local currency may have a significant impact on that countries GDP ( Gross Domestic
Product, yet the scale of some recent GCC projects, such as Saudi Arabia’s $500 billion Neom
city (GSR news, 2017) or Qatar’s $46 billion Lusail City project (www.lusail.com) make one
billion pounds appear an inappropriate measure. While critics may refer to budget overruns and
time overruns (Flyvberg, 2017, 2018; Flyvbjerg, 2014b), it is worth noting that a megaproject’s
scope often grows and expands throughout its lifespan. It is misleading to relate initial costs to
final costs when significant changes may be occurring during the megaproject’s evolution. This
paper suggests that when one compares the starting and final product, then labelling this increase
as overbudget costs may not be accurate as we are comparing different scopes of works, the
proverbial apples versus oranges scenario. A case study of three GCC megaprojects is used to
examine the impact of changes on megaproject budgets.

3 THE SEARCH FOR A MORE HOLISTIC DEFINITION OF MEGAPROJECTS

Despite the often unique and temporary nature of megaprojects, research has shown that they often
exhibit core characteristics. These may include short-term temporary collaborations for bespoke
developments (Van Marrewijk, Veenswijk, & Clegg, 2014). Core megaproject characteristics
need to be isolated to permit a more thorough examination of their nuances and interdependencies.
After thematic analysis, repeated themes such as their complexity, size, and scale become evident.
The Oxford Handbook of Megaproject Management Flyvbjerg, (2017b) collated views of 43
active megaproject researchers, seeking to understand the complexities of such ventures. The
identification of common characteristics is difficult due to the unique nature of many of these
projects and the knowledge that they are often considered as temporary endeavours (Brookes,
Sage, Dainty, Locatelli, & Whyte, 2017). They also exhibit temporal characteristics such as task
complexity, singularity and innovativeness (Sydow, 2017). Recent research (van Marrewijk,
Ybema, Smits, Clegg, & Pitsis, 2016, p. 1750) emphasises the culture of temporariness within
megaprojects makes collaboration critical, challenging and laborious, frequently resulting in
underperformance or failure of the megaproject. This analysis also enables a review of how
factors such as organisational, national or professional culture may influence megaproject
governance. Such analysis helps outline the high levels of risks associated with megaprojects. The
phenomenon of managing megaprojects is the subject of a European study seeking to understand
how megaprojects can be designed and delivered more effectively to ensure their effective
commissioning within the European Union (Barbero & Redi, 2015). Further analysis of
megaprojects identifies other factors such as cultural influences impacting their governance, their
association with vast levels of risk and their reputation of being notoriously hard to manage,
permitting a fuller understanding. Works by Eweje, Turner and Miiller, (2012); Misi¢ and
Radujkovi¢,(2015) researched and exposed many of the complex characteristics associated with
megaprojects. Researchers, including Pollack, (2018); Garemo, Matzinger and Palter, (2015) and
Flyvberg (2017), have highlighted critical characteristics which caused completed megaprojects
to succeed or fail.

A thematic analysis of these characteristics includes:
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— I 1 A Government Influences (Politics) |
4| 1. Political Influence |7|

Il B Community Management (Stakeholders) |

| 2A Project Governance |

——|Z.Leadership/governance |

| 2B Core Team Management / Team

| 2C Multicultural Leadership

_| 3A Contract Size
Key Megaprojects

3. Scale and Duration | ‘ | 3C Adaptability / Scope Change

| 3D Uniqueness

|
|
|
Characteristics | 3B Time (Lengthy) |
|
|
|

| 3E High Cost / Cost Overrun

| 4A Risk / Uncertainty I

_—| 4. Risk I—-' | 4B Legal Challenges |

| 4C Controversial / Black swan I

3.1 Time & Cost Considerations

Based on the isolation of a megaproject’s characteristics, it is evident that Time and Cost
considerations are critical elements in the evaluation of megaprojects. A recent analysis of risks
in megaprojects considered published findings, specifically related to risk management in
megaprojects. This research found that time and costs risks were the most frequent megaproject
risk, as evidenced by their dominance in over forty per cent of published literature reviewed
(Irimia-Dieguez, Sanchez-Cazorla, & Alfalla-Luque, 2014). Flyberg remains a staunch critic of
megaproject time and cost overruns and has suggested a systematic falsification of initial costs.
He suggests that this represents a Hiding Hand principle(Flyvbjerg, 2014a). This principle
suggests that these cost estimates are systematically, and significantly deceptive, and indicated that
such distortions are directly related to politics, economic self-interest and the buildings of a
monument as a legacy (Flyvbjerg et al., 2002, p. 290).

In Europe, the majority of megaprojects are either State-funded or shareholder funded. Both
funders provide a degree of transparency for financial costs associated with the megaproject
outturn costs. Not all data is available as there are significant difficulties in gathering cost data
related to megaprojects. The Royal Institute of Chartered Surveyors through its members, provide
construction costings on a global basis. They advise the complexities involved in assessing
megaproject costs including a decline in the use of Bills of Quantities ( the traditional method of
pricing projects), proprietary designs and uniqueness and confidentiality as critical sources why
accurate cost comparisons cannot be made on a global basis (Horner & Muse, 2018). Provision of
reliable financial data is crucial to the analysis of budget costs, as it allows researchers to establish
valid comparisons between the original and final expenses of megaprojects. To date, there is a
lack of published cost data for megaprojects associated with the GCC. Due to such lack of data,
existing research has concentrated principally on large European projects, (Flyvbjerg et al., 2002,
p. 294). Some general studies are available (Johnson & Babu, 2018a; Mahdi & Soliman, 2018),
which qualitatively engaged with GCC practitioners and examined the reasons for cost and time
overruns in GCC megaprojects. However, they appear to lack of credible substantiation. Despite
challenges associated with obtaining megaproject financial data in the GCC, three case studies
were undertaken with international Cost Consultants. They provided financial data for some
critical GCC megaprojects. The Cost Consultants have disguised confidentially confidential data
but retained the ratio of the percentage cost adjustments for the components which impacted the
contract sum. Despite this concealment of commercially sensitive data, the causes and proportions
of changes represent the actual changes during the lifespan of the megaproject and serve as a
benchmark for cost increments (overbudget in Flyvberg’ s view) of the megaproject.

3.2 Middle East Megaprojects

Before considering this case study, it is beneficial to review the contextual background of GCC
megaprojects, to appreciate how typical GCC megaprojects may differ from those European
megaprojects examined by other researchers, such as (Flyvbjerg et al., 2003; Pollack et al., 2018b;
van Marrewijk, Smits, Clegg, Pitsis, & Veenswijk, 2008). The Middle East and in particular the
Gulf Cooperative Council (GCC) states extensively use megaprojects to deliver new cities,
infrastructure and oil and gas-related projects. Deloitte (2016) estimated that the GCC has a US$2
trillion pipeline of projects under construction or planned. In June 2018, there were 300 active
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megaprojects, either being tendered or under construction in the GCC
(www.constructionweekonline.com/projects). GCC megaprojects engage large numbers of non-
European expatriate workers to support the creation of their megaprojects with Individual GCC
States’ reliance on expatriates, ranges from thirty-two per cent in Saudi Arabia to eighty per cent
in Qatar in 2018. There are further challenges due to the mix of workforce culture, the complexities
of design, and unique challenges due to the existence of multiple cultures involved in managing
the process (Johnson & Babu, 2018b). Statistics indicate that the GCC engages almost nine million
personnel in its construction sector, nearly twice the 4.8 million staff employed throughout the
European Union, (Statista, 2019). In monetary terms, the value of construction-related activities
accounts for nineteen per cent of GDP in the GCC which represents twice the estimated nine per
cent construction spend in Europe (European Building Confederation, (2019). Table 1 summarises
critical considerations for GC megaprojects by combining data related to GDP (World bank data,
2019) and population data (data.worldbank.org). It applies Central Intelligence Agency data,
which estimates the percentages of expatriate and considers construction AECOM, (2018).

Table 1 — GCC Statistics (AECOM, 2018; Central Intelligence Agency, 2019; World bank data, 2019) Expatriate
Statistics Qatar www.mdps.gov.ga; Oman www.ncsi.gov.om; Bahrain www.bImi.Imra.bh; UAE www.grc.net; Saudi
Arabia ; Kuwait www.ceicdata.com/en/kuwait

GCC State Total Expatriate | Expatriates % Expats in GDP Value of
Population Population | Residents Construction | USD Billion | Construction
USD, Billion
1 Qatar 2,639,211 2,111,369 80 % 50% 167.605 46.4
2 KSA 32,938,213 10,500,000 2% 36% 683.827 109
3 UAE 9,400,145 7,800,000 83 % 30% 382.575 87.7
4 Kuwait 4,136,528 2,895,570 70 % 17% 120.126 12.6
5 Oman 4,636,262 2,086,318 45 % 31% 72.643 15.2
6 Bahrain 1,492,584 666,000 45 % 22% 35.307 7.7
7 Totals 55,242,943 26,059,256 47 % 31% 1,462,083 279

As indicated in column six, construction personnel account for between seventeen and fifty per
cent of all expatriates within a particular state. Construction-related activities currently account
for nineteen per cent of the GCC’s Gross Domestic Product (World Bank, 2019). The nine million
expatriate construction staff employed on GCC mega-projects, make the workforce for these
projects multicultural (Dulaimi & Hariz, 2011), with the management often comprising an
extensive gathering of culturally diverse hired in expert consultants (Archibald et al.,1991)
assembled from a pool of highly qualified resources around the world (El-sabek, 2017).

4 RESEARCH DESIGN AND APPROACH

Case studies are considered a suitable method to examine complex projects within the built
environment, such as megaprojects. Case Studies permit the investigator to retain the holistic and
meaningful characteristics of real-life events, together with providing an ability to capture rich
and complex data Barrett & Sutrisna, (2009). The author was working in the Middle East state of
Qatar at the time of the research and had access to several firms of Cost Consultants in Qatar.
There were eight live megaprojects at the time of the study (Summer 2019), and the Cost
Consultants involved in these megaprojects were requested to participate in this research. Six
western consultants were involved in the eight live megaprojects. Three agreed to join within the
stipulated time frame (three months), while others refused citing time constraints, workload or
confidentiality reasons for their non-participation. Two of the three cost consultants feature in the
top ten cost consultancy practices (Building Magazine, 2019), and the third practice is based in
Lebanon, which has multiple offices in the Middle East.

4.1 Quantitative or Qualitative approaches

There is a debate between the quantitative approach taken by Flyvberg in his review of 258
Infrastructure projects sample (Flyvbjerg et al., 2002, p. 293) and the earlier qualitative research
by Hirschman (Lepenies, 2018, p. 361). Flyvberg suggested that Hirschman overstated his
concepts based on a limited number of observations and biased data, while Lepine's contends that
Hirschman's data provided half a century ago remains sound in principle (Lepenies, 2018, p.
262,264). One of Hirschman's suggestions is that some megaprojects succeeded by creatively
responding to their context and succeeded through a form of luck or chance. Flyvberg suggests
the this reflects a hiding hand principle as a fallacy of beneficial ignorance (Flyvbjerg, 2016) In
his paper he argues that construction Estimators provide unrealistically optimistic outlooks -
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overestimating benefits and potential success, yet substantially underestimate costs. A review of
161 World Bank-funded projects found evidence of the presence of influences including problem-
solving, opportunity costs and luck (lka, 2018).

Quantitative data may be taken from the figures provided by public accounts or shareholders year-
end financial numbers may indeed offer an opening and closing balance for costs associated with
a Megaproject. It is the authors view that expert construction knowledge and qualitative
interpretation is required to understand why prices have increased and if they are the result of
initial deceptive underestimations or the result of changing requirements. This research seeks to
capture the experience of directors within such expert western Cost Consultancies. There was also
a time constraint associated with a quantitative or qualitative choice in methodology. Flyvbjergs
data was assembled over desk research for four years (Flyvbjerg et al., 2002, p. 293), while the
contributors to this research typically have between 15 and 20 years of field exposure and were
able to make use of this extensive practical experience. As the subject of interest, requires
extensive feedback from the practising participants, semi-structured interviews were arranged
around core themes and included the opportunity for the respondent to provide unstructured
observation and analysis of the subject problem. Interviews were conducted on face to face basis.
The initial meeting recorded the original scope and financial details of the project, confirming
opening and closing account balances. A series of follow-up interviews took place (three per case
study) during which significant changes, both positive and negative, were analysed. This
information provided the delta between the original and final price cost overrun (Flyvberg’s
overbudget). This data was analysed and presented in annual increments, spanning the
megaprojects lifespan except for one on-going megaproject. Once significant variations were
identified, the reasons for these changes were explored. Following the completion of this review
and the interpretation of the data, the data was summarised, tabulated and returned to the provider
to review its authenticity. To retain confidentiality, the parties adjusted the figures (keeping
accurate to the ratio of the variations) and endorsed its use in this case study.

5 INTERROGATION OF THREE GCC CASE STUDIES TO INVESTIGATE THE
IMPACT OF CHANGES

Experienced construction professional consultants expect changes. In international contracts,
provisions are made to anticipate and govern changes to the original scope. An extensively used
form of contract - FIDIC — an acronym for the International Federation of Consulting Engineer -
controls such changes using specific conditions of the agreement, Clauses 8 and 13 (FIDIC, 1999).
These changes have time, and cost implications and the Contract Price gets adjusted accordingly
in a process labelled as variations. The initially agreed price is known as the contract sum. At the
end of the project, a final account is prepared based on the original contract price and the
adjustment of all variations issued on the project. This concludes the contract and provides a final
sum for the megaproject (Clause 14). The methodology used by researchers, including Flyvberg
IS to measure the difference between actual and estimated costs (Flyvbjerg et al., 2002, p. 293).
This equates to comparing the original contract sum with the agreed final account. A diverse set
of megaprojects was selected for this research including an Airport, a Financial Hub and a new
City. GCC megaprojects are generally large projects with a construction duration of up to ten
years, such as the examples in the case studies considered within this research. While it may seem
appropriate for Airports to engage the most advanced technology available, such as advancements
in specialist radar systems, these technological advancements often come at a cost. Similarly, in
the case of the new city, may seek to cater for updated infrastructure systems, such as a free-flow
traffic movement and smart city requirements. These updates also attract a cost. The city’s retail
and recreational needs were also updated to incorporate demographics trends. The size of its
commercial units, square footage of its tenant and public transport availability influenced
variations to the original concept of the City. The Financial District responded to the revised office
needs of relocating companies. Current research models fail to consider these natural progressions
and may be classified as overbudget. The necessity to make changes and this impact on the
financial outcome of three megaprojects are explored in the following Case Studies.

5.1 Case Study A - Financial District - Project Details

A new Financial District was developed for West Bay containing 700,000 m2 of built-up area. The
development comprises of 9 high-rise office towers, each up to 52 storeys in height, a five-star
hotel, 15 podiums, state-of-the-art elevated car parking for 5,000 cars, primary substations and an
energy centre. The Financial District is was designed to serve the global, regional and local
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financial sector. The project commenced in 2008 and construction was completed in early 2016.
This was significantly later than its planned duration of five years, and the budget increased by
seventeen per cent. The financial details are available on request.

Changes during the construction of the megaproject

Initially, the project suffered delays as the Employer restructured his organisation. This revision
changed the planned occupation and fit-out for one full 52 storey tower. For the first five years of
the project, 2008 — 2012, the project budget was reduced. On investigation, the Cost Consultant
explained these reductions were the result of both value engineering and the omission of
previously planned works. One definition of value engineering describes it as a process wherein
the designers are requested to retain the same function at a lower price (Janani, 2019). The changes
included a lowering in the thermal rating for glazing to the tower facade and accounted for a 2%
reduction in the overall project costs, which represented a saving of around £120 million. Other
minor cost variations occurred, and a significant budget increase was encountered in 2014 — 2015.
As the overall size of the development appeared unchanged, the Cost Consultant was asked to
explain the increment. His responded that a new tenant had purchased the development in its
entirety. The rapidly declining price of commodities during 2014 and 2015, resulted in the client
reducing his spending budget and deferring works to suit his adjusted cash-flow, in addition to
reconsidering his office requirements, directing his advisers to alter parking and office space
requirements. This resulted in a reduction in open areas, revised sizing of offices, increased car
parking provisions and associated mechanical and electrical re-work. These were the significant
changes with further details provided in Appendices 1. Overall the Cost Consultant confirmed that
the project might have resulted in saving due to the optimisation of finishes, had the change of use
not been applied. The 17% cost overrun, and the three-year delay period was accepted as
attributable to changes in scope. Significantly the Cost Consultants viewed the project as a
financial success.

5.2 Case Study B — Airport Extension - Project Details

The project involved the extension to an International Airport including departure and arrival
lounges, with a built-up area of 134,000m2 including the full fit-out of lounges and food and
beverage facilities. The construction contract was awarded in two phases. Phase lincluded the
main body of the Airport, and Phase 2 the nodes or extensions to the main body. This Phase 2
megaproject was awarded in 2009, and the building shell was structurally complete in 2014. The
internal fit-outs and lobbies were undertaking a fit-out which was finished by late 2016.

Changes during the construction of the megaproject

The costs associated with this project increased by 113% of the original contract sum. The Cost
Consultants figures were analysed. Following analysis of these figures, it became apparent that
substantial additional works were incorporated to cater for an addition fit-out for lounges in the
airport. These extra works were awarded in 2012 and 2014 for business class lounges, economy
lounges, and a large number of restaurants and retail fit-outs. As these works did not form part of
the original scope of works, they are categorised as variations. By removing these additional works
from the contract scope, the suggested overrun reduced further from 113% to 55%. Further
investigations examined a significant budget rise between 2015 and 2016. These investigations
revealed that the massive spike in costs was associated with the award of the fit-out for a 5-star
transit hotel. This luxurious hotel, incorporating a spa and fit-out accounted for over 25% of the
initial budget increase. Following reduction of the additional lounges fit-out (58% of the overrun)
and the hotel fit-out costs (25% of the overrun) the project costs had increased by 17 %. Cost
Consultants then categorised these figures into different elements. Some 8% were allocated to
Airport security and technological enhancements and the balance 9% had various uses, e.g. a
specific aesthetic enhancement. The Contractors had also submitted claims for additional costs
and management fees throughout the additional works. These were dealt with as overheads
associated with the fit-out packages and the final accounts closed. Overall the Cost Consultant
confirmed that the project was considered financially justifiable and that value for money was
achieved. Despite the headline budget increase of 113% and three-year delays, this project is not
viewed as overbudget.

5.3 Case Study C — New City - Project Details

This New City comprises of thirty-five square kilometres of land and water. The total land area is
approximately twenty square kilometres. The City provides residential housing for about 195,000
residents, with mixed-use of retail, commercial, hotels, community facilities and recreational
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areas. It has an anticipated work and residential population of 450,000. The project commenced
in 2012 and is continuing with an expected completion of 2021. This is significantly longer than
its planned duration of five years, and the budget has increased by twenty-four per cent to date.

Changes during the construction of the megaproject

This twenty-four per cent cost increase would equate to £1.5 billion. The city was developed through
various masterplans which emerged as the city evolved. There was a total of 17 masterplans reflected a
significant progression with changes in land use within the city. Additional infrastructure works were
done including other bridges to cater for newly created islands. The mix of retail and residential evolved
as investors purchased plots, and the city met updated standards from the Statutory Authorities
governing road and utility standards throughout the state. These included changes to the Traffic Control
systems, a nationwide initiative to make key roads intersecting the Country as Freeflow (no traffic
lights). The road authorities removed roundabouts from current construction projects and generally
upgraded the specifications for road surfacing and lighting. The revised mix of tenants also gave rise to
a significant change in the utility distribution network and associated facilities (substations and
transformer capacities).

Based on a reduced income from commodities from 2014 to 2016, there was a Statewide initiative to
reduce the costs of infrastructure projects, including the postponement or cancellation of services
considered as non-essential. This resulted in reductions to the number of staff engaged in the
management of the construction process and the reduction in rates and salaries to all parties. Deferment
of non-essential landscaping, removal of provisions for Artwork and ornate lighting proposals were
considered to reduce the budget. The project is still progressing using reduced rates for consultants. The
scale and scope of works have increased to cater for timely completion of the works before the 2022
World Cup as the intended venue for the closing ceremony. Overall the Cost Consultant believes that
value for money was achieved. The cost budgets have been increased, and despite the forecast, six-year
overrun, the revised and improve city shall be seen as a financial success.

5.4 Overall Findings

Individually each of the three megaprojects experienced multiple changes through their
evaluation. At first view, these megaprojects were over budget by 17 %, 113% and 24% equating
to a cost increase of almost two billion pounds. They were each impacted by a global downturn in
oil prices and incurred substantial variations and time delays throughout their lifespan. Despite
each megaproject being over budget, each of the Cost Consultants considered the project as a
financial success. This is based on their experiences with construction costs and the knowledge
that variations cost money. They do not find that the megaproject was overbudget, as they have
appropriately adjusted the initial budget progressively to match the Employers updated
requirements.

6 CONCLUSIONS AND WAY FORWARD

This research recommends that cost overruns in megaprojects should be evaluated by capturing
the detailed contextual knowledge of the project construction cost consultant and avoid the
simplistic approach of deducting the initial and final costs and labelling all differences as
‘overbudget’. While time and cost risk make up a reported 40 plus per cent of documented risk
and is prey to sensational headlines, this author recommends that megaprojects should be
considered at a more holistic level. When gauging the success or failure of megaprojects, it is
essential to examine all complexities and characteristics associated with megaprojects, such as the
consideration of risk and culture (Garemo et al., 2015; Pollack et al., 2018a; Soderlund et al.,
2017). 1t is well known to professional construction consultants that the cost increases in such
megaprojects are often explained by changes to the project scope. It urges caution in the use of
distorted figures and allegations of financial mismanagement, without a fuller examination of the
facts. Three megaproject case studies in the Middle East were carried out, and all found evidence
from the cost consultants that increases of up to two billion pounds were explained and justified
and the project cannot, therefore, be accurately described as ‘over budget’.
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Abstract: The competitive construction industry is vital to a nation’s economy. Low mark-ups are
introduced by contractors in job biddings to afford chance of job acquisition. This results in cash
flow challenges and profitability that lead to company failing. This paper tries to determine the cost
contribution of established significant cash flow factors on building contracts to aid in the effective
cash flow and profit management. Purposive and census sampling techniques were employed which
resulted in 39 D1 contractors and a response rate of 87.18% was obtained. It was established that
wages of labour and staff and replacement of defective work accounts for 26.75% and 3.53%
respectively of contract sums. It was therefore established that projects are mostly financed with
short-term loans from banks and contractors’ own financing due to late payment. Late payment issue
motivates contractors to seek for various funding options and it was established that this contributes
20.44% average loss of projected profit and that affect quality delivery. Consequently, this results
in defective works which was established to accounts for 3.53% of the contracts sum. The onus
therefore rests on management to effectively manage these factors through application of suitable
techniques to enhance profit through effective cost minimization.

Keywords: Cost, profitability, cash flow, construction industry

1. INTRODUCTION

Lee (2009) proffers that construction is a high-risk industry however an important sector of any
national economy. Liquidity is the utmost significant resource for every construction firm is, with
cash flow forecasting seeking to evaluate the distribution of expenditure and revenues of projects.
Considerable profitability for any firm’s growth is vital but contractors experience challenges in
meeting targeted profit (Akintoye and Skitmore, 1991). This is ascribed to the tremendously
competitive atmosphere in which the industry runs, and contractors cannot survive without
effective management (Liu et al., 2009). Consequently, contractors are influenced to present low
profit margins in bids to compete within the industry (Mohamid, 2012) and this affects company
liquidity. Studies have identified lack of liquidity and represents a major challenge towards the
failure of construction projects and bankruptcy of construction companies (EI-Kholy, 2014; Singh
and Lakanathan (1992). The enhancement of profit has been shown by contractors through cost
control measures to reduce cost and increase revenue (Chen and Chen., 2005). Construction
managers has similarly been reported by Lee (2009) of paying limited attention to profit but rather
contract sums relating to site and fixed costs which explain why only a third of medium-to-large
companies make profits but are low on turnover and capital. The risks in cost of production
underestimating makes contractors liable to the risk of failure though this may lead to the
realisation profit in the long term. Several construction firms in the US fail as a result of impractical
profit earned on projects executed (Halim, 2014). Profit margin reduction is informed to have an
impact on the quality of delivery which later influences the industry’s contribution to the economy
(Gundecha, 2013). Predictive models have been established on forecasting, planning and
management in studies in the construction and other industries. Given that contractor cash flow
shortages remain general and entrenched within the Ghanaian construction industry, this research
aims to develop a model(s) of cash flow factors that predicts profit. In realizing this aim, the
research objectives seek to: i) establish the cost contribution of identified significant quantifiable
cash flow factors. An accompanying objective is to safeguard that such research contributes to
conserving the invaluable contribution that the construction industry makes towards a nation’s
economic prosperity

2. CASH FLOW AND LIQUIDITY IN THECONSTRUCTION INDUSTRY

The construction industry is reported to be key to a nation’s economic health and contributes
closely 7-10 percent of gross domestic product (GDP) value (Yong and Mustaffa, 2012).
Approximately 7%, 8% and 5.5% within Europe, the United States and Turkey respectively of all
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workers are employed in the construction sector (Kazaz et al., 2008). Several studies globally have
been undertaken to address the performance enhancement challenge through effective cash flow
management. Nguyen et al., (2004) investigated the difficulties confronted by Vietnam’s
construction sector and establish that the capital loss ratio accounts for 30% of total construction
capital as a result of ineffective management. The upsurge of competition for jobs and level of
corporate failures in the industry have led to weakening in output and orders (Kehinde and Mosaku,
2006). These competitive pressures contribute to the diversion of surplus resources into other areas
of business investment termed as ‘cash farming’ (Kehinde and Mosaku, 2006). Banks and lenders
become unwilling in approving loans to contracting firms under such circumstance, as there may
be insufficient security to secure the loan (Asante, 2014; Shubita and Alsawalhah,2012; Gambo
and Said; 2014).

Industrial sickness has also been acknowledged to be a very piercing problem which unpleasantly
affects the industrial health and the economy at large (Navulla and Sunitha. 2016). This happens
when a company at the end of any financial year, accumulates losses equivalent to or exceeding
its entire net worth and has suffered cash losses in such financial year and the financial year
immediately preceding such financial year. Empirical studies further reveal that a connecting
relationship is apparent between ineffective management of working capital and ‘industrial
sickness’ (Arshad and Gondal, 2013). This supports the assertion of Sambasivan and Soon (2007)
revelation that, 17.3% of Malaysian government contracts in 2005 suffered industrial sickness that
led to delay or abandonment of projects. Likewise, Arditi et al., (2000) reported on project failure
in the US construction industry that was caused by macroeconomic and budgetary issues. Statistics
specify that at least 80% of these failures (ibid) were contributed by 27% of insufficient profit,
23% weakness in the industry, 18% heavy operating expenses, 8% inadequate capital and 6%
burdensome institutional debt. This steady manifestation causes failures in the industry and further
contributing to redundancy, none availability of good and services and prices spiraling up
(Singh,2011).

The Ghanaian construction industry is one of the highly regulated industries (Anaman and Osei-
Amponsah, 2007) and contributes approximately 8.5% to the overall Gross Domestic Product
(Akomah and Jackson, 2016). It is ranked third behind agriculture and surpassing the
manufacturing industry (Donkor et al., 2014). Couple to these, the industry is placed ninth to offer
employment among the seventeen industries within its economy with an employment rate of
merely 2.3% (Akomah and Jackson, 2016). Within Ghana, the sector is manifest by poor
performance (Akomah and Jackson, 2016), hitherto the domestic construction sector is one of the
fastest growing sectors with a remarkable average growth rate of 7%-8% (Osei, 2013). Little
attention has been directed to the industry compared to agriculture, tourism, information and
technology communication sectors and sports sectors as the main economic growth drivers
(Anaman and Osei-Amponsah, 2007). Studies have unraveled the dominance by small-scales
building contractors constituting over 90% of the job market (Amoah et al., 2011) and many
directors of the larger Ghanaian owned firms have little or no knowledge about the industry
(Akomah and Jackson, 2016). This consequently contributes to non-application of basic
management techniques in solving project problems and failure to meet performance target (Ofori-
Kuragu, 2013). Akomah and Jackson (2016) reported that, a decline in growth is observed as a
result of lack of knowledge and leads to disorganized use of resource. This is also characterised
with problems such as underestimating and the use of incorrect data in rates building resulting in
profit losses. Working capital plays a substantial role in improving firms’ profitability (Makori
and Jagongo, 2013) and the prevailing high inflationary rate makes the industry unstable. This
reduces contractors’ capital hence makes it difficult in managing firms (Dansoh, 2005) and prevent
local contractors to compete with foreign and large firms.

Ofori (2012) proffers that a prevailing lack of measurable targets exist for enhancing the industry’s
general meagre performance in developing countries. This poorly impacts the financial
profitability of firms and employee motivation (Ng et al., 2004). Contractors lose skilled personnel
under such circumstances and therefore reduce output and profit generation. Statistics gathered
between 1995 to 2005 from the South Africa construction industry for example, indicate that 5907
construction firms were properly liquidated (Amoako, 2011; Thwala and Mofokeng, 2012) thus
further underlining the need to address the challenges confronting the industry through adequate
cash flow management.
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3. CONTEXTS AND PERSPECTIVES ON PROFITABILITY

Profitability is defined as the earning of a firm or consistency of cash inflows of a firm (Kouser et
al., 2012). Vieira (2010) similarly defined profitability as the final measure of economic success
achieved by a firm in relation to the capital invested. This refers to income less expenses before
taxes, or net operating income. Vieira (2010) reported that, success is established by the magnitude
of the net accounting profit. Profitability can also be relayed to the variation in output due to either
cost minimization or increase in demand. The minimization cost comes with the investment in
more productive capital equipment whiles demand increase motivates expansion on the part of
firm. An indispensable indicator of a firm’s competitiveness as well as a major indicator of the
quality of management of firms is its profitability. It gives a reflection of the financial performance
in the narrow sense with regards to the capability of a firm to produce a return on investment as
well efficient management of assets. Profitability can be expressed as a percentage of profit over
turnover or return on capital invested. Clutts (2010) further defined the profit for private companies
as the additional gained income above an investment. It has been approved with research traditions
that, firm’s profitability is among the most relevant dimensions of multidimensional concept of
performance (Pattitoni et al., 2014).

Maes et al. (2003) reported that, source of financing is achieved when enough profitability is
retained on which earnings are generated. This henceforth protects contractors from outsourcing
finances. Pattitoni et al., (2014) also stated that, higher opportunity cost of capital reduces firms’
accessible set of profitable investments and this will have a negative relationship with profitability
realised. Pattitoni et al. (2014) also stated that, firm’s profitability is influenced by the commitment
level of majority shareholders. This is as a result of requirement of compensation by majority
shareholders due to the exposure to distinctive risk. This, hence, suggests a constructive relation
between commitment level and profitability. Shareholders therefore choose higher commitment
level when the firms’ opportunity cost of capital is low. The opportunity cost of capital and
majority shareholder commitment level at this instance is fundamentally related to each other and
indirectly affecting firm profitability. More so, keeping a large share of current assets may be
detrimental for a company profitability (Bolek and Wilinski, 2012) and this happens when the
excess cash relating to expected costs does not play a role in the earnings and profit generation. It
only serves as security for unexpected event such as sudden increase in demand or problems with
supplies.

The engagement of resources in current assets introduces some benefits and losses and, in the
event, when the losses exceed the gains, it gives an indication of a further growth in current assets.
This increases the financial security but may cause a decline in profitability (Bolek and Wilinski,
2012). More so, profitability enhancement is reported when the cash conversion cycle is reduced
and Napompech (2012) stated that, an increase in the cash conversion cycle by a day contributes
to a decline in the gross operating profit of 0.60%. Napompech (2012) further reported that, the
ability of financial managers to successfully manage receivables, inventories and payables has a
major impact on the success of the business. Napompech (2012) also cited Erasmus (2010) and
Nazir (2009) that, firm investing with an insufficient capital in cash, trade receivables or
inventories, will experience difficulty in executing the daily tasks and this may result in
diminishing revenue and profit.

3.1 Profitability in The Construction Industry

The construction industry is a competitive environment and exposed to risk hence, it is essential
to achieve an appreciable profitability for the growth of any company. Contractors usually
experience challenges in meeting targeted profit (Akintoye and Skitmore (1991) and this
influences the use of low mark-ups in bidding for jobs to provide high chance of job acquisition.
Notwithstanding the conditions of the industry, contractors strive to perform to survive in business.
The understanding and implementation of efficient management process is key to be able to
perform and survive in the industry. Countless researches have been undertaken to address
challenges confronting contractors in their business sustenance. Akintoye and Skitmore (1991)
reported that, contractors reduce profit intentionally for short term by buying work to survive or
acquire additional works from same clients. With this action, contractors become liable to the risk
of failure due to the dangers in the underestimating production cost though this approach could
lead to long term profit realisation. According Halim (2014), the realisation of unrealistic profit
from projects executed contributes to the failure of many US construction firms. Halim (20014)
and Mohamid (2011) further reported findings that, insufficient profit caused about 27% of
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construction firms in the United States to fail. Aside these failures, 4.7% margin of profit is
reported to be generated by the United Kingdom construction firms (Halim, 2014). This is
conflicting to the generation of an average of 47% and 18% from firms that concentrate on
infrastructure and real estate respectively which are considered as non-construction works.

Businesses in the industry are not to be making profit all the time on every won tender but rather
realise a reasonable profit on aggregate business activities. Hong Kong construction firms is
reportedly suffering from decline in business and profitability and this can be related to the
dominance of low levels of profitability in the short term with the expectation of maximisation in
the long term. Halim (2014) further reported that, Hong Kong construction industry experienced
an average of 18% net loss between 1993 to 2000 and this gives an indication of the extent to
which the revelation impact on the profitability during the period. Hence, this contributes in some
firms struggling to preserve their financial performance. Therefore, contractors have shown profit
enhancement through cost control measures to reduce cost and increase revenue (Chen and Chen.,
2005). The unfamiliarity of the menace involved in bidding and strong competition in the industry
contributes to the low profitability levels in the industry. Firms have been identified to be more
profitable than what statistics establishes (Akintola and Skirtmore. 1991). This variation may be
intentional to reduce tax or engage in other construction business related to generate further profit
to support the low earn profit in construction. This action is deliberately engaged to offset tax
alongside other business. Ling and Liu (2005) also stated that a project that generates a profit of
margin above 5% in Singapore is deemed profitable. Therefore, it can be deduced that, when a
contractor is able to win more contract and realise this threshold, the company is likely to be
making more profit. This can be acknowledged with Ling and Liu (2005) statement that,
contractors who win a project in every five bid are classified successful.

The uncertainties contractors encounter in estimating can be ascribed to the inaccuracy in resource
forecasting and this contributes to declining profitability. Large companies at this instance perform
better and are more profitable in this sense since they are more efficient and well controlled than
smaller companies. This is because there are varying management strategies and potentially better
off in low profitability situation. Moreover, large firms are likely to have well defined pricing
policies and objectives that will influence bids and therefore the possibility of being more
profitable than small firms (Ling and Liu, 2005). Akintoye and Skitmore (1991) also stated that
large firms are more consistent and comparable to each other than smaller firms in estimating,
pricing and production. The experience of large construction companies to competition or market
awareness influence the low margins of profit that restricts the potential for viable alternatives.
Above all, large firms possess a higher base of investment which spots them at a higher investment
level than in other activities and this explains why large firms generate higher profitability than
small firm in the industry.

4. METHODOLOGY

Adjei et. al. (2018) established the significant quantifiable cash flow toward the attainment of the
aim of this study. Twenty-five (25) quantifiable cash flow factors were identified and with the use
of one-sample test and principal component analysis (PCA), four factors were unraveled namely:
wages of labour and staff; progress payment duration; bank interest rate; and replacement of
defective works. The study was undertaken on contractors with D1 classification, registered with
the Association of Building and Civil Engineering Contractors-Ghana and in good standing. D1
class of contractors are the highest classified firms and are presumed to be large with the financial
muscle to execute large volume of works which is accompanied with the use of huge sums, large
equipment and personnel. This therefore positions D1 contractors to develop policies and strategies
to manage these funds. Purposive sampling was employed in Adjei et. al. (2018) and respondents
were required to express their willingness to participate in the second-round of survey to establish
the cost contribution of the unraveled significant factors. A total 39 respondents were obtained
round from the first-round survey and this formed the basis for the sample size for the second-
round survey. Consequently, the identified significant factors were developed into questionnaires
towards the establishment of the cost contribution of the identified factors. This tool of data
collection was employed to facilitate the use the results of this study in the development of a profit
predicting model. A census survey was employed in administering the questionnaires. According
to Kothari and Garg (2014), census survey is employed when the objective of a study is serious in
nature and require information on every sampling unit. Couple to these, if population is not large
and money is not important factor, census survey affords better results than any sample survey on
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condition that, trained and efficient staff are employed. Data was subsequently gathered from
retrieved questionnaires and analysed.

4.1  Data Analysis

The measure of central tendency (mean) which refers to arithmetic mean or average was employed.
It is of special importance in statistics as it describes the centre of the probability distribution
(Walpole et. al (2007). Furthermore, it is useful in determining the overall trend of data set or
offering a rapid snapshot of data in addition to its being very easy and quick to calculate (Begum
and Ahmed (2015). Mean value is highly sensitive and not resistant measure as it is influenced by
extremely high or low data values (Brase and Brase, 2007). It is computed by summing the
observation and divided by the number of observations (Begum and Ahmed, 2015). The
expression for the mean is show in equation 1:

n
i=1%i

X =
Where:

Equation 1 (Curwin et. al., 2013; Brase and Brase, 2007)

n

X = mean
Xi = respondents
n = total number of respondents

Dispersion or standard deviation was also employed in analyzing data. This tool provides a
measure of distribution or spread of data around an expected value or mean (Begum and Ahmed
(2015). Statistically, it is the most significant measure, directly related to mean and widely used to
measure dispersion (Curwin et. al., 2013). In selecting the mean as the most appropriate measure
of central location, the standard deviation therefore become the natural choice for measuring
dispersion. A large value of standard deviation depicts a that more data widely spread from the
mean while lower value gives an indication data aligning with the mean (Begum and Ahmed,
2015). In research, standard deviation is suitable in defining the variation or spread in responses.
Standard deviation is of the same unit as the mean and any change in unit will correspondently
change the value.

n Y
= Zim(G- %) Equation 2 (Curwin et. al., 2013; Brase and Brase, 2007)

n—-1

S
Where:

X = mean
Xi = respondents
n = total number of respondents
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5 RESULTS AND DISCUSSION

A total of 34 responsive questionnaires were received representing 87.18% response rate. The
variables under interrogation were wages of labour and staff, progress payment duration, bank
interest rate and replacement of defective works.

5.1.1 Wages of Labour and Staff

It was revealed that a minimum and maximum of 12% and 55% respectively constitute the cost
of labour on any project. It was also identified that, 21 of the respondents employed between
20% and 30% as the labour component. Couple to these, 7 respondents employed above 30%
of contract and this resulted in an average and standard deviation of 26.75% and 9.22%
respectively. This affirms studies that established that labour accounts for close to for a third
of the total direct capital cost of construction projects (Hafez et. al. 2014, 2002; Ng et al, 2004).
The range and dispersion observed can be ascribed to the specialized works usually undertaken
comprising less cost of materials and high cost of specialized labour. Figure 1 shows the
distribution of labour cost components employed in pricing works.

Percentage of labour

Frequency

P \
T T T T T T T | T T T T | T T
1200 1500 1750 2000 22.00 2500 3000 3300 3500 3750 4000 4500 55.00

Percentage of labour

Figure 1: Distribution of Labour Cost Components
5.1.2 Progress Payment Duration

Liquidity plays a key role in the successful project delivery and its timely and periodical
payment is very critical in maintaining a planned cash flow on project delivery. A total of 26
revealed that, payment schedules agreed in contract are not followed. This situation contributed
to respondents’ admission to the influence payment schedules have on cash flow and its impact
on the project delivery. Figure 2 shows conformity of payment schedule on construction
projects.
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Payment schedule conformity

Frequency
G

T T T
res Mo Sometimes

Payment schedule conformity

Figure 2: Conformity of Payment Schedule

It can be identified in Figure 3 that, 29 respondents indicated that, the periods with which
payments are effected do always and sometimes influence project cash flows.

Influence of payment perion on Cash flow

20

Frequency

Influence of payment perion on Cash flow

Figure 3: Influence of payment on cash flow

The conditions of contract have been silent on certificate preparation duration for payment. An
investigation to discover the duration taken to prepare payment certificate unraveled a
minimum of one week and maximum of sixty weeks and this is dependent on the client. This
resulted in an average of 14.12 weeks with a standard deviation of 13.72 weeks. The dispersion
can be attributed to the type and size of project as well as the client involved. An average
minimum and maximum 8.56 weeks and 51.56 weeks respectively were established to be late
payment duration. These results fall within Master Builders Association of Malaysia (MBAM,
2005) study in Malaysia as cited in Badroldin et. al. (2016) in which delay payment ranges
between 91 days (18 weeks) and 12 months (52 weeks). Contrary in Badroldin et. al. (2016)
whereas the agreed contractual term is between 25-35days (5-7 weeks), payment is effected or
honoured between 15-25 days (3-5weeks). Only 5 respondents indicated interest on delay
payments have always been honoured whiles 10 indicated non-regular payment of interest as
shown in Figure 4. This clear establish that interest payments are not often honoured. These
instances contributed to the establishment of an average loss of profit of 20.44% with standard
deviation of 20.08%. The large deviation can be attributed to the range of 100% obtained from
the study.
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Figure 4: Interest on Delay Payment
5.1.3 Bank Interest Rate

Liquidity is essential as the industry is capital intensive and operate in a highly competitive
environment accompanied with associate risk. It was established in this study that, labour is
very significant in attaining a targeted profit and this constitute approximately 26.75% of the
total cost of project. In the bid to execute the project timeously, funds are expended on labour
and other related cost as well as cost in rectifying defects. However, payments are not effected
on time as specified in contracts and this goes to compound the risk confronting contractors in
the delivery which eventually impact greatly on cash flow and targeted profit. Regardless of
this challenging risk and as a result of the contractors’ reluctance in seeking for redress in
payment related issues, external funds are sought to finance projects. The study further
investigated into the source and duration funds employed and the interest rates charged on the
respective source of funding. From Table 1, it can be identified that 40.08% and 29.97% of the
cost of project is being financed through contractor own fund and loan respectively. Associated
rates of 13.24% and 32.03 within an average period of 6.44 months and 5.62 months
respectively were established. More so, it was recognised that, 15.44% and 19.29% of the cost
of the project is being funded from overdraft and credit at a rate of 29.94% and 7.94%
respectively. Additionally, these sources of funding were employed within 2.78 months and
1.87 months correspondently. A further interrogation on the financing combination option was
also sought and revealed the results presented in Table 2.

Table 1: Source of Funding of Project by Contractors

Source of fund Average Composition (%) | Average Rate p.a. | Average Duration (months)
Contractor 40.08 13.24 6.44
Loan 29.97 32.03 5.62
Overdraft 15.44 29.94 2.78
Credit 19.29 7.94 1.87
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Table 2: Financing combination options of project financing

Options of project financing Frequency | Percentage | Valid Cumulative
Contractor financing 2 5.88 5.88 5.88

Loan 6 17.65 17.65 23.53
Contractor financing and Loan 7 20.59 20.59 44.12
Contractor financing and Credit 3 8.82 8.82 52.94
Overdraft and Credit 2 5.88 5.88 58.82
Contractor financing, Loan and Overdraft 2 5.88 5.88 64.70
Contractor financing, Loan and Credit 4 11.76 11.76 76.46
Contractor financing, overdraft and credit 5 14.71 14.71 91.17
Contractor financing, loan, overdraft and |3 8.82 8.82 100.0

5.1.4 Replacement of Defective Works

Good workmanship is essential to avoid correcting errors or defect and this can be achieved
through adherence to specification and good workmanship. It was unraveled that 9 and 25 of
respondents do always and sometime encounter replacement of defective works as shown in
Figure 5. This clearly indicated that construction works cannot be executed successfully
without defects being encountered and replaced. It was also observed that an amount ranging
between 0.10% - 10% of the contract sum is usually earmarked for defective works however
this amount can be well managed with the engagement of qualified personnel and to
specification. The range might be attributed to the value of some specialized works which are
usually executed by D1 contractors and are accompanied by high cost. Therefore, a lower
percentage of such value will realize an appreciable value to get the defect remedied. More so,
replacement of defective works was found out not to be predetermine. A dispersion of 2.90%
and a corresponding average of 3.53% were established as the maximum to cover the cost of
defective works. It will be appreciated that all defect is rectified not only after practical
completion but prior to take-over as well. This also affirms Josephson (1998) study which
stated that the cost of defects replacement amounts to 4.4% of production cost and takes almost
7% of the total time to have replacement effected. Mills et. al (2009) established cost of defect
rectification 4% of the construction contract value also goes to support the established results
relating to this significant factor.

Encountering replacement of defective works
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Figure 5: Encountering replacement of defective works
5.1.5 Profit Margin
The profitability predictive model development cannot be accomplished without the

establishment of the margin of profit. The competitive working environment prevailing within
the construction industry influence contractors to introduce low profit margin with the aim of
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winning bids. An employer awards contract to the lowest evaluated responsive bidder,
however, reserves the right to accept or reject any bid at any time prior to award of contract.
With these conditions being worked with, it was revealed that profit margin usually used in
bids range between 4.00% and 35.00% with an average of 16.46% and a dispersion of 7.68%
A maximum deviation from projected was also revealed to be 40.00% with an average of
7.62%.

Studies on the Australian Construction Industry established an average 10.0% as the profit
margin of contractors in the industry with an annual exit and entry rates of 15.0% and 14.3%
respectively (Bankwest, 2017). The Deloitte (2016) report on Victoria Builders Association
also revealed a thin margin between 0.3% and 0.4% between 2013 and 2015. However, the
report further indicated that, the range of profit margin between 1.3% and 3.5% before tax
existed nationally for largest Australian non-residential construction firms.

Hastak (2015) revealed that, the estimated and actual profit margin on a case study was also
established to 18.7% and 14.65% respectively with a deviation of -4.05%. PWC (2013)
reported on South Africa construction industry that, the profit margin realized ranged between
5% and 6% prior to 2010 FIFA World Cup as a result of the global economic boom.
Nevertheless, this was eroded between 2% and 3% due to the pertaining competition over the
long term. In a study conducted on the Ghanaian construction industry, Laryea and Hughes
(2009) reported that, a margin between 15% and 35% were applied by bigger contractors to
absorb any unforeseen works (ibid). Due to the risk associated with construction, contractors
do not meet projected profit, and this can be associated to the higher exit rate comparable to
entry rate. Therefore, it was established that, Ghanaian contractors usually include a margin
between 5% - 7.5% to the profit as risk allowance (Laryea and Hughes, 2009). An effective
management of the cost related to the identified significant factors will have a corresponding
risk minimization that will translate into reducing deviation from profit.

6 CONCLUSION

As a result of the construction being demanding and capital intensive, there is the need for
contractors to manage resource to improve cash flow and further contribute to profit. The
purpose of this survey was to establish the cost contribution of identified significant cash flow
factors to the project cost however, 34 responses were received representing 87.17% response
rate. It was subsequently established that wages of labour and staff accounts for 26.75% of the
total cost of a project. The study recognized the influence of progress payment duration on
contractors’ cash flow and revealed that, payment for certified works are effected between 2-
12 months. This delay subsequently impacts negatively on the projected profit by 20.44%.
However, contractors are reluctant in pursuing for interest on late payment for fear of being
blacklisted and subsequently take them out of business. As a result of the delay in progress
payment contractors are confronted to seek for funds to finance projects. It was therefore
unraveled that 40.08% and 29.97% of the project cost are usually financed through contractors’
own funds and loan respectively at a corresponding rate of 13.24% and 32.03% as and when
appropriate and available. Couple to these, 15.44% and 19.29% of the project cost was also
established to be funded through overdraft and credit at a rate of 29.94% and 7.94%
respectively. The study further revealed that, contractors sought for various funding options
depending on availability and eligibility of the fund. It was subsequently revealed that, 20.56%
of respondents employed contractor own funds and loan to finance projects while 17.65%
employed only loans. Additionally, 14.71% employed contractor own funds with overdraft and
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credit whiles 11.8% also use contractor own funds with loan and credit to finance projects. It
can therefore conclude that, the risk contractors encounter might have influenced these results.
It is therefore the duty of managers to effectively manage factors through cost minimization
that will translate into profit enhancement.
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Abstract: The construction industry is a competitive environment which influences contractors
in using low mark-ups in bidding for jobs to afford great chance of job acquisition. This makes
contractors experience challenges of profitability management due to the risk associated with
construction activities resulting in construction failures. The risk noted with construction,
therefore requires effective management of cash flow and profit with the use of an appropriate
tools. The purpose of this paper is to establish an appropriate tool to predict profit and aid in its
effective management. Searches of predictive models undertaken unraveled numerous models
and reviewed abstracts and conclusion to screen to relevant once. Critical examination of these
models established three techniques namely: regression; optimization and hybrid. An evaluation
of these techniques identified hybrid and optimization techniques possessing high predictive
powers and accuracies. However, hybrid techniques are used to enhance performance of either
the regression or optimization techniques. Since a novel model is being proposed with respect
to variables and yet to establish the performance, the optimization technique is best suited for
the model. Besides support vector regression demonstrated high predictive powers and accuracy
than other optimization tools therefore, recognized to be the appropriate tool to predict profit.

Keywords: Cash flow, construction industry, model, predictive, profitability.

1. INTRODUCTION

Lee (2009) proffers that construction is a high-risk industry but one of the most important
sectors of any economy. Additionally, the most important resource for every construction firm
is liquidity, with cash flow forecasting seeking to evaluate the distribution of expenditure and
revenues of projects. An appreciable profitability for any firm’s growth is vital but contractors
experience challenges in meeting targeted profit (Akintoye and Skitmore, 1991). This is
accredited to the extremely competitive atmosphere in which the industry operates, and
contractors cannot survive without effective management (Liu et al., 2009). Contractors are
hence motivated to present low profit margins in tender bids to compete within the industry
(Mohamid, 2012) and this affects company liquidity. Lack of liquidity has been identified from
studies and represents a major problem to construction projects failure and construction
companies’ bankruptcy (El-Kholy, 2014; Singh and Lakanathan (1992). Chen and Chen.
(2005) indicated that, profit enhancement has also been shown by contractors, through cost
control measures to reduce cost and increase revenue. Lee (2009) also indicated that
construction managers pay less attention to profit but rather contract sums relating to site and
fixed costs which explain why only a third of medium-to-large companies make profits but are
low on turnover and capital. The dangers in underestimating cost of production make
contractors liable to the risk of failure though this may lead to profit realisation in the long
term. Many United States’ construction firms fail as a result of unrealistic profit earned on
projects executed (Halim, 2014). Reduction in profit margin is reported to have an impact on
the quality of delivery which subsequently influences the industry’s contribution to the
economy (Gundecha, 2013). Predictive models have been established on forecasting, planning
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and management in studies in the construction and other industries. Given that contractor cash
flow shortages remain general and entrenched within the Ghanaian construction industry, this
research aims to develop a model(s) of cash flow factors that predicts profit. In realizing this
aim, the research objectives seek to: i) review literature on predictive models; and ii) suggest
an appropriate tool to predict profitability.

2. PROFITABILITY IN THE CONSTRUCTION INDUSTRY

The construction industry is a competitive environment and exposed to risk hence, it is essential
to achieve an appreciable profitability for the growth of any company. Akintoye and Skitmore
(1991) stated that, contractors generally experience challenges in meeting targeted profit. This
influence using low mark-ups in jobs bidding to provide high chance of job acquisition. Aside
the conditions of the industry, contractors strive to perform to survive in business. The
understanding and implementation of efficient management process is required to be able to
accomplish and survive in the industry. Studies have been undertaken to address challenges
meeting contractors in the sustenance of business. Akintoye and Skitmore (1991) reported that,
contractors reduce profit deliberately for short term by buying work to survive or acquire
additional works from same clients. The dangers in underestimating production cost makes
contractors liable to the risk of failure though this could lead to long term profit realisation.
Halim (2014) also reported that, several United Ststes’ construction firms fail due to the
realisation of unrealistic profit from works executed. Halim (20014) and Mohamid (2011)
further reported that, inadequate profit caused about 27% of construction firms in the United
States to fail. Nevertheless, the United Kingdom construction firms are also reported of
generating a 4.7% margin of profit (Halim, 2014). This is contrary to the generation of an
average of 47% and 18% from firms that concentrate on infrastructure and real estate
respectively which are considered as non-construction works.

Businesses in the industry are not to be making profit all the time on all tenders won, rather
realise a reasonable profit on aggregate business activities. Hong Kong construction firms have
been suffering from reduction in business and profitability. The domination of low levels of
short-term profitability with the expectancy of long-term maximisation can be associated to
this state. Halim (2014) also reported that, an average of 18% net loss between 1993 to 2000
was experienced by Hong Kong construction industry. This gives an indication of the extent to
which the revelation impact on the profitability during that period. Hence, this motivates some
firms in struggling to preserve their financial performance. Contractors, hence, have shown
profit enhancement through cost control measures to reduce cost and increase revenue (Chen
and Chen., 2005). The strangeness of the risk involved in bidding and keen competition in the
industry contributes to the low profit level in the industry. Firms are more profitable than what
statistics establishes (Akintola and Skirtmore, 1991) and this discrepancy may be deliberate on
the part of firms to reduce tax or engage in other construction business related to generate
further profit to support the low profit earn in construction. This action is intentionally
employed to offset tax alongside other business. A project that generates profit of margin above
5% in Singapore is deemed profitable (Ling and Liu, 2005). It can therefore be construed that,
when contractors are able to win contracts and realise the threshold, the company is likely to
make more profit hence profitable. This can be acknowledged with Ling and Liu (2005)
statement that, contractors who win a project in every five bids are classified successful.

The involvement of contractors in design further contributes to the profitability on project and
Ling and Liu (2005) reported that, the margin of profit is enhanced by 3.5% when contractors
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are involved in design-build project than construct only. The inaccuracy in forecasting
resources is one of the reasons of reduction in profitability generation and can be attributed to
the uncertainty contractors meet in estimating. Large companies at this instance perform better
and are more profitable in this sense since they are more efficient and well controlled than
smaller companies. This can be ascribed to the varying management strategies and potentially
better off in low profitability situation. Moreover, large firms are likely to have well defined
pricing policies and objectives that will influence bids and therefore the flexibility of being
more profitable than small firms (Ling and Liu, 2005). Large firms are also more consistent
and comparable to each other than smaller firms in estimating, pricing and production
(Akintoye and Skitmore, 1991). The exposure of large construction companies to competition
or market awareness influence the low margins of profit that restricts the potential for viable
alternatives. Above all, large firms possess a higher base of investment which positions them
at an investment level higher than in other activities. This explains why large firms generate
higher profitability than small firm in the industry hence, the need to propose a technique to
predict profit that will aid its effective management.

3. METHODOLOGY

An extensive literature search was conducted systematically and purposefully to identify
relevant articles. This was accomplished through searching literature with key words and
phrases ‘profitability models’, ‘cash flow models’, ‘construction predictive models’ and
‘predictive models’. These searches were done in the database of Journal of Financial
Management of Property and Construction, Construction Management and Economics, Journal
of Civil Engineering and Management and Engineering Optimization. In addition, search was
conducted in Automation in Construction, International Journal of Engineering Research and
Application, Journal of Public Transportation, Journal of Geochemical Exploration,
International Journal of Construction Management and Computer Aided Civil and
Infrastructure Engineering. Couple to already mentioned databases were Pakistan Journal of
Commerce and Social Science, Journal of Statistics and Management System, International
Journal of Construction Engineering and Management, Engineering, Construction and
Architectural Management, Applied Financial Economics and Journal of Business Cases and
Application. More so, a further search on google with the same keywords resulted in
unpublished thesis and other conference publication relevant to the subject matter. A meta-
analysis which refers to the analysis of analyses was employed, and this involved the casual
and narrative discussion of research studies that characterize attempts to make sense of
expandi