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ABSTRACT

Objective: This paper aims to consolidate the causes of cost overrun in construction
projects reported across a large and fragmented body of international literature into a
single taxonomy, and to synthesize the lessons that emerge from a cluster of regional,
survey-based empirical studies that test these causes using comparable quantitative
methods.

Research Method: The paper adopts a narrative literature review and synthesis
approach, drawing on two complementary literature streams: a broad international
base of construction cost- and time-overrun studies published between 1954 and 2020
across more than twenty countries, and a focused supplementary set of fourteen
survey-based empirical studies conducted in Malaysia, Pakistan, and the United Arab
Emirates between 2010 and 2020. In total, 101 unique sources were reviewed and
their causative factors classified inductively into ten categories.

Findings: Project and site management emerged as the single most consistently
dominant cause of cost overrun across independent studies, countries, and analytical
methods, followed by financial management and material-price volatility as a fairly
consistent second tier. The relative importance of individual causes, however, was
found to shift with institutional context — communication and regulatory delay, for
example, ranked far more highly in the Pakistani evidence than in the Malaysian or
UAE evidence — and a meaningful share of construction-phase problems traced back
to design- and planning-stage decisions.

Originality: This paper is among the first to read a cluster of methodologically
comparable Malaysia-Pakistan-UAE survey studies side by side against a broader
international literature base, drawing out cross-study and cross-country patterns that
are not visible from any single study in isolation.

Keywords: Cost overrun; construction projects; causative factors; literature review;
project management.

1. INTRODUCTION

The construction industry occupies a central place in the economic development
of every country, generating employment, absorbing investment, and providing the
physical infrastructure on which almost every other sector depends (Abedi et al.,
2011). Yet the industry is also unusually exposed to cost instability. Construction
projects are typically large, long in duration, and dependent on a wide network of
designers, contractors, suppliers, and regulatory bodies, any one of whom can
introduce a disruption that ripples through the project's budget. It is against this
backdrop that cost overrun — the amount by which a project's final cost exceeds its
originally approved budget — has become one of the most heavily studied problems in
construction management research.

Despite this attention, the literature on cost overrun causes remains fragmented.
Individual studies tend to examine a single country, a single project type, or a single
stage of the project life cycle, and use their own bespoke lists of candidate factors,
which makes it difficult to compare findings or to build a cumulative picture of which
causes matter most. Left unaddressed, cost overrun has serious consequences: it
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strains client budgets, damages contractor reputations and profitability, delays the
delivery of public infrastructure, and — in the case of publicly funded projects —
represents a direct cost to taxpayers.

This paper addresses that fragmentation in two ways. First, it consolidates the
causative factors reported across a broad international literature into a single ten-
category taxonomy, building on and extending the classification schemes proposed by
earlier reviews. Second, it looks specifically at a cluster of more recent,
methodologically comparable regional studies — largely from Malaysia, with extensions
to Pakistan and the United Arab Emirates — that rank these same categories of factors
using consistent quantitative techniques, and draws out the lessons that emerge when
their results are read together rather than in isolation. The remainder of the paper is
organized as follows: Section 2 describes the review methodology; Section 3 provides
an overview of the scale and global distribution of the cost overrun problem; Section 4
presents the ten-category taxonomy of causative factors in detail; Section 5
synthesizes the lessons learned across the reviewed studies; and Section 6 concludes.

2. RESEARCH METHODOLOGY

This paper adopts a narrative literature review and synthesis approach, rather
than a single-protocol systematic review, because its purpose is to consolidate and
compare findings that were themselves generated using heterogeneous methods —
case studies, questionnaire surveys, structural equation modelling, and desk-based
literature reviews — across a wide range of countries and project types. Applying a
single systematic protocol with rigid inclusion and exclusion criteria across such
heterogeneous source material would have discarded much of the descriptive, practice-
based literature that still carries genuine diagnostic value.

The review draws on two complementary bodies of literature. The first is a broad
international base of construction cost- and time-overrun studies, spanning journal
articles, conference papers, and postgraduate theses published between 1954 and
2020, covering project experience from more than twenty countries across Asia, Africa,
Europe, North America, and the Middle East. These sources were reviewed for the
specific causative factors they identified or tested, and each factor was recorded
against its source so that factors recurring across independent studies could be
identified.

The second is a focused supplementary set of fourteen regional, survey-based
empirical studies conducted in Malaysia between 2010 and 2019, with two further
extensions applying comparable research instruments to Pakistan (2019) and the
United Arab Emirates (2020). These studies were selected for inclusion because, unlike
much of the broader literature, they apply directly comparable quantitative ranking
methodologies — principally the Relative Importance Index, the Average Index, and, in
two cases, Partial Least Squares Structural Equation Modelling — to a shared
underlying pool of candidate causative factors. This methodological consistency makes
it possible to compare which factors were rated most significant across different
countries, project types, and respondent groups (clients, consultants, and contractors)
in a way that the broader literature, taken alone, does not easily support.

Together, the two literature streams comprise one hundred unique sources.
Factors extracted from both were classified inductively into ten categories using a
bottom-up thematic approach: individual causative factors reported across the
literature were grouped by their underlying subject matter — for example, design-
related causes, estimation-related causes, and so on — rather than adopted wholesale
from any single prior classification. This ten-category structure was then cross-
checked against nine previously published classification schemes, summarized in
Table 1, which independently group the same underlying causes into between four and
eight categories; the ten-category structure adopted here can be read as a finer-
grained synthesis of these prior schemes rather than a departure from them. Factors
and their sources are presented by category in Section 4, and the cross-study patterns
that emerge from the regional survey cluster are discussed in Section 5.
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A limitation of this approach is worth stating plainly: the review is a narrative
synthesis of previously published findings rather than an independent re-analysis of
primary data, and its coverage — while broad — reflects the sources available to the
reviewers rather than an exhaustive census of every study ever published on the topic.
Where a single source appeared to be cited elsewhere in the literature under
inconsistent bibliographic details, this is flagged in place rather than silently resolved,
so that readers can verify the underlying source independently.

3. GLOBAL PERSPECTIVE ON THE COST OVERRUN PHENOMENON

Cost overrun is not a localized problem confined to any one country or type of
project; it is a near-universal feature of construction delivery. Construction can be
considered a dynamic industry that is constantly exposed to uncertainty, in large part
because a typical building project is multidisciplinary and depends on the coordinated
action of a project owner, several professional consultants, one or more main
contractors, a network of subcontractors and material suppliers, and a large
manpower base — and any one of these stakeholders can introduce a disruption that
consequently causes cost overrun. At its simplest, cost overrun is the difference
between a project's original approved cost estimate and its actual construction cost at
completion (Choudhury & Phatak, 2004), and it typically arises not from a single cause
but from a combination of interacting causes that are important to identify precisely
because doing so is a precondition for cost-effective project performance (Abdul
Rahman et al., 2013b).

The scale of the problem, once measured, is striking. Across a wide sample of
transport infrastructure projects, roughly nine in every ten experienced cost overrun,
with an average overrun of 28% and considerable variation by region — an average of
25.7% in Europe, 23.6% in North America, and 64.6% elsewhere (Flyvbjerg et al.,
2003). National studies tell a similar story: overruns averaged 78% in Germany
(Kostka & Anzinger, 2016), exceeded 82% in Canada (Odeck, 2014), and ranged
between 5% and 94% in South Africa (Baloyi & Bekker, 2011); in Zambia, more than
half of surveyed road projects were affected (Kaliba et al., 2009). This consistency
across such different economic and institutional settings suggests that cost overrun is
driven less by any single national circumstance than by structural features common to
construction project delivery everywhere — a conclusion that motivates the search,
pursued throughout the rest of this paper, for causative factors general enough to
travel across contexts.

Cost overrun also varies for identifiable reasons even within a single country or
client organization. The underlying cost base of any project depends on factors such as
its specification, the location of the site, whether it is new-build or refurbishment, its
timescale, site-specific characteristics, the accuracy of the original estimate, inflation,
fluctuation in the price of raw materials, unforeseen site conditions, the adequacy of
available funds, and exchange-rate movements (Amoa-Abban & Allotey, 2014) — and
construction projects continue to suffer cost overrun even where sophisticated project
management methods and software packages are already in routine use (Olawale &
Sun, 2010). Contractors and project managers frequently report that the difficulty lies
less in any single decision than in the accumulation of smaller problems — inadequate
project preparation, gaps in management and control, over-optimistic budgeting,
material shortages, labour shortages, rising material costs, delivery delays, wastage,
adverse weather, material loss, site insecurity, and poor communication — each of
which contributes incrementally to overall cost variation.

Several classification schemes have been proposed to organize this diversity of
causes into a more manageable structure. Cost overrun can be classified, for example,
by the degree to which each cause is genuinely uncontrollable versus merely
unmanaged — spanning the accuracy of the original estimate, the degree of
government regulation, construction completion delays, the number of design changes,
and labour-related matters such as availability, skill level, and fringe-benefit costs
(Reina & Angelo, 2002) — or by which party is primarily responsible, distinguishing
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causes attributable to the contractor, the consultant, the client, and external or other
parties (Saidu & Shakantu, 2017), or more simply by whether a cause is compensable
or non-compensable to the affected party (Pall et al., 2016), or by whether it originates
inside or outside the project organization (Ahmed et al., 2003). Poor cost management
and poorly established cost-control systems are widely regarded as the root of many of
these problems (Memon et al., 2011), compounded by workforce issues such as the
retirement of experienced skilled labour without adequate succession and by
weaknesses in project governance, decision-making speed, contract terms, risk
management, and cost and schedule control more broadly (Ramanathan et al., 2012).

4. TAXONOMY OF COST OVERRUN CAUSATIVE FACTORS

Building on the classification schemes summarized in Table 1, this review
consolidates the causative factors reported across the literature into ten categories,
illustrated in Figure 1: design, documentation, and contractual factors; cost estimation
and budgeting factors; planning and scheduling factors; project and site management
factors; human resource and labour factors; financial and cash-flow factors; materials,
equipment, and machinery factors; construction-phase execution factors;
communication and coordination factors; and external and environmental factors.
Each category is discussed in turn below, drawing on both the broad international
literature described in Section 2 and, where available, the regional empirical evidence
from the Malaysia-Pakistan-UAE study cluster.
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Figure 1. Ten-Category Taxonomy of Cost Overrun Causative Factors Adopted in This
Review

4.1 DESIGN, DOCUMENTATION, AND CONTRACTUAL FACTORS

The design stage is where a project's technical scope, drawings, and contractual
framework are established, and because decisions made here cascade through every
later stage, it is widely regarded as the point in the project life cycle where the largest
share of preventable cost overrun originates (Roslan et al., 2015). Errors traceable to
the design or contract-management process are considered particularly avoidable,
since they could reasonably have been foreseen and addressed before construction
began (Azhar et al., 2008). The literature attributes cost overrun at this stage to a wide
range of specific causes, including mistakes in the design itself (Ali & Kamaruzzaman,
2010; Nasir et al., 2011), frequent and late design changes (Abusafiya & Suliman,
2017; Alghonamy, 2015; Bekr, 2015; Long et al., 2004; Olawale & Sun, 2010),
incomplete design at the time of tender (Jackson, 2002), inadequate pre-construction
study (Park & Papadopoulou, 2012), poor coordination between designers and other
project parties (Danso & Antwi, 2012), procurement strategies that favour the lowest
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bid over technical merit (Azhar et al., 2008; Aziz, 2013), and insufficient time allowed
for bid preparation (Ilyer & Jha, 2005); taken together, these point to inadequate
planning and scheduling, inexperience, poor inter-party communication, scope
changes, and delayed decision-making as the critical underlying weaknesses of the
design phase (Roslan et al., 2015).

The regional survey evidence adds further weight to these findings. Frequent
design changes were rated the single most significant inhibiting factor affecting cost
and time performance in surveys of southern and central Peninsular Malaysia (Abdul
Rahman et al., 2012; Memon et al., 2012b), and design-and-documentation issues as
a group carried the highest overall significance rating of any factor category tested in
that same research programme. In UAE infrastructure projects, poor coordination at
the design stage and incomplete design at the time of tender were similarly identified
as the two most significant design-related causes of cost overrun (Alhammadi &
Memon, 2020). A separate case-study review of six Malaysian construction projects
found that developer-initiated changes to the building design were, in isolation, the
most frequently occurring single cause of schedule and cost overrun among the cases
examined (Abdul Rahman et al., 2019) — underscoring that design instability is not
merely a theoretical risk but a recurring, empirically observed driver of overrun across
independent studies and contexts..

4.2 COST ESTIMATION AND BUDGETING FACTORS

Estimation is the process by which the time, cost, and other resources required
to deliver a project are forecast in advance (Larson & Gray, 2011), and it functions as a
technical discipline in its own right, requiring detailed information about the project
and reliable background data on the likely cost of materials, equipment, and labour in
order to produce a realistic prediction (Akintoye, 2000). A number of factors have been
shown to affect the accuracy of this process, including project size, the number of
competing bidders, project location and type, the length of the contract period, the
scope defined at design stage, and the quality of available cost data (Azman et al.,
2013). Where estimation goes wrong, the literature attributes the resulting cost
overrun to causes such as underestimating the project duration (Memon et al., 2010b),
poor estimation of the original project cost (Ali & Kamaruzzaman, 2010), flawed
estimation methods (Omoregie & Radford, 2006), inaccurate quantity take-off
(Belachew et al., 2017; Enshassi et al., 2009; Sweis et al., 2013), and underestimation
by quantity surveyors specifically (Ali & Kamaruzzaman, 2010); of these, the
experience and skill level of the individual estimator has been identified as the single
most influential factor governing the accuracy of pre-tender cost estimates (Alumbugu
et al., 2014).

This picture is corroborated by the PLS-SEM evidence from large Malaysian
construction projects, where inaccurate time and cost estimates and inaccurate
quantity take-off loaded onto the project-management-and-contract-administration
construct, which registered the second-strongest path coefficient of the seven factor
groups tested — behind only site management itself (Abdul Rahman et al., 2013a;
Memon & Abdul Rahman, 2014b). The convergence of a purely descriptive literature,
which identifies estimator skill as decisive, with a statistically modelled one, which
identifies estimation-related factors as a major predictor of overall cost performance,
lends the estimation category unusual empirical weight.

4.3 PLANNING AND SCHEDULING FACTORS

Effective planning spans every stage of a construction project, from pre-
construction through to completion, and conventionally proceeds through seven steps:
defining project objectives, identifying the activities required, establishing the
precedence relationships between them, estimating the time each will take,
determining overall project completion time, comparing the resulting schedule against
project objectives, and determining the resources needed to meet those objectives
(Russell & Taylor, 2003). Good planning aims simultaneously at several outcomes —
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realistic schedules and costs, delivery to defined quality and design standards, efficient
use of project resources, adequate health and safety provision, and the satisfaction of
stakeholder expectations (Baldwin & Bordoli, 2014) — and three factors in particular
have been shown to determine whether planning succeeds: investing sufficient time in
planning before work begins on site, maintaining emphasis on schedule monitoring
and control once work is underway, and developing sufficiently detailed operational
plans for implementation (Faniran et al., 1998). Where planning fails, the literature
attributes the resulting overrun to causes such as inadequate planning by the
contractor (Salunkhe & Patil, 2014), weak monitoring of cost reports during both pre-
and post-contract stages (Naveenkumar & Prabhu, 2016), inadequate planning and
scheduling more generally (Abdul Rahman et al., 2013b; Azhar et al., 2008; Bekr,
2015; Nasir et al., 2011), planning and scheduling deficiencies specifically (Frimpong
et al., 2003), and insufficient monitoring of project funds (Ramabodu & Verster, 2010).

Incorrect planning and scheduling by the contractor was independently rated
among the five most significant causes of cost overrun on MARA large construction
projects in Malaysia (Memon et al., 2010a), and inadequate planning and scheduling
was one of only two factors found to recur across all four phases of the project life
cycle — planning, design, construction, and finishing — in a literature-based
classification of thirty-five overrun factors (Ismail et al., 2013), suggesting that
planning weaknesses do not merely delay the start of a project but continue to
generate cost risk throughout its delivery.

4.4 PROJECT AND SITE MANAGEMENT FACTORS

Project management tools and techniques play a central role in the effective
delivery of construction projects (Frimpong & Oluwoye, 2003), and cost management
specifically is regarded as a vital component of that discipline, aimed at achieving
efficient cost performance through disciplined planning and execution within an
agreed budget (Divakar & Britto, 2018). Management-related causes of cost overrun
identified across the literature include poor site management and supervision (Abdul
Rahman et al., 2013b; Abusafiya & Suliman, 2017; Le-Hoai et al., 2008; Long et al.,
2004), poor contractor management more broadly (Frimpong et al., 2003; Koushki et
al., 20095), insufficient project management support (Long et al., 2004), weak contract
management on the consultant's side (Le-Hoai et al., 2008), inadequate availability of
management finance and planning, and poor contract management practice generally
(Mansfield et al., 1994); project management leadership specifically has been shown to
have a significant impact on overall project management performance (Qureshi et al.,
2009).

Of all the factor categories examined in this review, project and site management
is the one most consistently identified — across independent studies, countries, and
analytical methods — as the single most influential driver of cost overrun. It produced
by far the strongest structural path coefficient of the seven factor groups tested in a
PLS-SEM analysis of large Malaysian projects, well ahead of financial management,
human resource, design and documentation, communication, and materials and
machinery factors (Memon & Abdul Rahman, 2014b), and it was likewise the highest-
weighted construct affecting budget overrun in a separate PLS-SEM study of projects
delivered through management procurement (Abdul Rahman et al., 2013a). Poor site
management and supervision was independently rated a high-risk factor for both time
and cost overrun during the construction phase specifically (Ismail et al., 2014), the
most significant single cause of cost overrun on MARA large projects (Memon et al.,
2010a), and among the top-ranked management-related factors affecting UAE
infrastructure projects (Alhammadi & Memon, 2020). This convergence across four
independent studies, three countries, and two distinct analytical methods is one of the
strongest and most consistent findings in the entire body of literature reviewed for this
paper, a point returned to in Section 5. Correspondingly, developing more competent
project teams and adopting clearer communication channels have been identified as
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the most effective measures available for controlling the time and cost impact of poor
site management during project execution (Roslan et al., 2014).

4.5 HUMAN RESOURCE AND LABOUR FACTORS

Because a construction project is inherently multidisciplinary, involving the
project owner, a range of professional consultants, contractors, suppliers, manpower,
and subcontractors, the industry is constantly exposed to the uncertainty that comes
from coordinating so many independent parties, which is itself a source of cost
overrun. Labour-related causes identified in the literature include the cost of wages
and labour services (Amoa-Abban & Allotey, 2014), poor performance by
subcontractors (Abdul Rahman et al., 2013b; Olawale & Sun, 2010), shortages of site
workers and low labour productivity (Abusafiya & Suliman, 2017; Tejale et al., 2015),
shortages of skilled labour specifically (Baloyi & Bekker, 2011), unavailability of
sufficiently competent personnel (Tejale et al., 2015), and poor working relationships
between management and labour (Memon et al., 2011). A further concern raised in the
literature is the gradual retirement of experienced skilled workers without a sufficient
pipeline of replacements, which is expected to place continuing upward pressure on
labour cost over time.

Shortage of site workers was rated among the top significant cost-overrun factors
in independent surveys of southern Malaysia (Memon et al., 2014c) and Pakistan,
where shortage of skilled technical personnel specifically was rated among the top
three overall factors out of seventy-four tested (Memon et al., 2019). Human resource-
related factors also formed the second-strongest predictor of cost performance among
the seven factor groups tested in the Malaysian PLS-SEM study discussed in Section
4.4, behind only site management (Memon & Abdul Rahman, 2014b), and were
similarly identified — alongside contractor's financial constraints — within the
resource-related group of factors affecting UAE infrastructure projects (Alhammadi &
Memon, 2020).

4.6 FINANCIAL AND CASH-FLOW FACTORS

Financial strain is one of the most direct routes to cost overrun: clients
sometimes lack sufficient funds to complete their projects and, even where funds exist,
do not always pay contractors on time as agreed in the contract (Amoa-Abban &
Allotey, 2014), while inadequate funding for project financing more broadly has itself
been identified as a cause of overrun (Ali & Kamaruzzaman, 2010). Other financially
rooted causes documented in the literature include delayed progressive payment
(Alghonamy, 2015; Tejale et al., 2015), the state of the wider economy (Ameh et al.,
2010), the particular mode of project financing used (Ameh et al., 2010), financial
difficulty on the part of the consultant or owner (Le-Hoai et al., 2008; Long et al.,
2004), inconsistent cash flow (Nasir et al.,, 2011), payment problems faced by the
contractor, inadequate funding arrangements (Aziz & Hafez, 2013), foreign-currency
fluctuation (Ahmad et al., 2013), and difficulties with monthly payment cycles
(Frimpong et al., 2003).

Cash flow and financial difficulty faced by contractors has repeatedly emerged,
across independent studies, as one of the most dominant single causes of cost overrun
in the regional literature: it was rated the single most significant factor affecting cost
performance on MARA large construction projects (Memon et al., 2010a), and among
the top two or three ranked factors in studies of southern and central Peninsular
Malaysia (Abdul Rahman et al., 2012) and of large projects across the southern part of
the peninsula (Memon et al., 2012a). Delayed progress payment from the owner and
weak financial control on site were likewise rated highly significant financial-
management factors in a separate Malaysian budget-overrun study (Memon & Abdul
Rahman, 2014a) and among UAE infrastructure projects (Alhammadi & Memon,
2020), suggesting that financial-management weaknesses, like site-management
weaknesses, are not specific to any one country's construction sector but recur
wherever they have been tested.
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4.7 MATERIALS, EQUIPMENT, AND MACHINERY FACTORS

Materials have historically accounted for the largest single share of construction
cost: as far back as the 1950s, materials were shown to make up over half the final
cost of house building, with labour accounting for less than a third and overheads and
profit making up the remainder (Stone & Reiners, 1954), and this cost base remains
sensitive to inflation, geographic variation, and the specific terms agreed between
subcontractors and suppliers, with rising material and equipment costs typically
accompanied by rising interest rates and, in turn, rising overall project cost (Amoa-
Abban & Allotey, 2014). The literature attributes materials-and-machinery-related
overrun specifically to fluctuation in the cost of building materials (Bekr, 2015;
Naveenkumar & Prabhu, 2016; Omoregie & Radford, 2006), government funding
constraints affecting material supply (Salunkhe & Patil, 2014), inflation-driven cost
increases (Bekr, 2015; Sweis et al., 2013), the high cost of machinery (Azhar et al.,
2008), and monopolistic control of material supply by certain suppliers (Enshassi et
al., 2009).

This category returns one of the most consistent single findings in the entire
regional literature reviewed for this paper: fluctuation in the price of construction
materials was rated the single most dominant cost-overrun factor of all those tested in
two independent Malaysian surveys conducted several years apart (Memon et al.,
2012a; Memon et al.,, 2014c), and material cost was likewise ranked the top
contributor to budget overrun for both small- and large-scale projects in the southern
Malaysian states of Johor and Melaka, attributed there specifically to supplier
monopolies causing sudden shortages and unpredictable price movement (Memon &
Abdul Rahman, 2014a).

4.8 CONSTRUCTION-PHASE EXECUTION FACTORS

Once construction begins, projects enter a continuous cycle of information
creation, storage, exchange, revision, and application among the project team, a
process complicated by the frequent need to exchange information between project
managers, architects, contractors, quantity surveyors, and engineers who are often
working from different geographic locations (Chan & Leung, 2004). Execution-stage
causes of cost overrun identified in the literature include delay in construction itself
(Enshassi et al., 2010), the sheer complexity of the works involved (Olawale & Sun,
2010), mistakes made during construction (Abusafiya & Suliman, 2017), changes to
the scope of the project after work has started (Khabisi, 2013; Lee, 2008; Ramabodu &
Verster, 2010), additional works not originally scoped (Chang, 2002), the added cost of
variation instructions, schedule delay caused by inexperienced technical consultants
(Belachew et al., 2017), inadequate monitoring of work progress by the contractor
(Memon et al., 2010b), errors during construction that require rework (Memon et al.,
2011), generally poor construction practice on the part of the contractor (Tejale et al.,
2015), and high transportation cost (Patil & Bhangale, 2016); underlying most of these
is a combination of weak cross-team communication, limited contractor experience,
inadequate supervision, poor labour productivity, mid-construction changes to design
and material specification, and conflicting interests between the professionals involved
(Dubois & Gadde, 2002).

Two independent studies confirm that the construction phase, more than any
other stage of the project life cycle, is where the largest number of distinct causative
factors converge. Of thirty-five overrun factors traced across the planning, design,
construction, and finishing phases in one literature-based classification, thirty were
found to occur during construction — far more than in any other single phase (Ismail
et al., 2013) — and a companion risk-assessment study rating those same thirty-five
factors found that the construction phase carried the greatest number of high-risk
factors for both time and cost overrun, including poor site management and
supervision, incompetent subcontractors, and schedule delay (Ismail et al., 2014).
Taken together with the design-phase findings in Section 4.1, this suggests that while
construction is where cost overrun most visibly accumulates, a meaningful share of its
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root causes are set earlier, at the design and planning stages — an observation
returned to in Section 5.

4.9 COMMUNICATION AND COORDINATION FACTORS

Effective communication is one of the core competencies that every party engaged
in the management of a construction project needs, given the large number of people
involved and the correspondingly high potential for conflicts that can affect the project
if communication breaks down (Chan & Leung, 2004; Cicmil & Marshall, 2005; Dubois
& Gadde, 2002; Kaming et al., 1997). Beyond this general risk, the literature identifies
more specific communication-related causes of cost overrun, including a lack of
communication and coordination among key stakeholders (Memon et al., 2010b; Tejale
et al., 2015), poor communication between construction parties more broadly (Sweis et
al., 2013), and conflict among project participants arising from communication
breakdowns (Iyer & Jha, 2005).

The regional survey evidence gives this category particular prominence in at least
one national context: lack of communication between parties was rated the single top-
ranked factor affecting both time and cost performance in a survey of construction
professionals in Pakistan, ahead of all seventy-four factors tested (Memon et al., 2019)
— a notably higher ranking than communication received in the Malaysian studies
discussed elsewhere in this paper, where information-and-communication-related
factors formed a real but comparatively smaller predictor of overall cost performance
(Memon & Abdul Rahman, 2014b). Lack of coordination specifically at the design
phase was likewise rated the single top design-related factor affecting cost overrun in
UAE infrastructure projects (Alhammadi & Memon, 2020). This divergence —
communication ranked first in Pakistan but lower down the list in Malaysia and the
UAE — is one of the clearest examples in the literature of a causative factor whose
relative importance appears to shift with institutional or organizational context,
discussed further in Section 5.

4.10 EXTERNAL AND ENVIRONMENTAL FACTORS

Construction projects remain exposed to cost-overrun causes that originate
entirely outside the control of the project team. Documented examples include
unpredictable weather conditions (Naveenkumar & Prabhu, 2016; Sweis et al., 2013),
delay in obtaining forest-clearance approval (Salunkhe & Patil, 2014), government
funding constraints (Salunkhe & Patil, 2014), severe storms and consequent flooding
(Kaliba et al., 2009), difficult terrain and the emergency works it can necessitate (Al-
Hazim & Salem, 2015), fraudulent practice (Ameh et al., 2010; Omoregie & Radford,
2006), unsupportive government policy (Azhar et al., 2008), bribery and corruption (El
Nawawy & Abdel-Alim, 2017), political instability (Ahmad et al., 2013), and difficulties
around land acquisition and resettlement (Nasir et al., 2011).

Delay in obtaining permits from governmental agencies was independently rated
among the top three most relevant factors affecting time and cost performance in the
same Pakistani survey discussed in Section 4.9 (Memon et al., 2019) — a finding
consistent with the pattern noted there, in which regulatory and coordination-related
causes appear to weigh more heavily in some institutional contexts than others.
Separately, late handing-over of the site by the developer was identified as the cause of
schedule and cost overrun in two of six Malaysian infrastructure and building case
studies examined, alongside developer-driven changes to project planning in a further
case (Abdul Rahman et al., 2019), underscoring that external causes are not limited to
weather or politics but can also originate from the client organization itself.

5. LESSONS LEARNED FROM PREVIOUS STUDIES

Reading the studies reviewed in this paper together, rather than in isolation,
surfaces several patterns that are not visible from any single study on its own.

First, project and site management is the most consistently dominant category of
cause identified across the literature, and the evidence for this is unusually strong
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because it comes from multiple independent studies using different analytical
methods. It carried the largest structural path coefficient in two separate PLS-SEM
analyses (Abdul Rahman et al., 2013a; Memon & Abdul Rahman, 2014b), was rated
the single most significant factor in a ranked survey of MARA projects (Memon et al.,
2010a), was flagged as the highest-risk construction-phase factor in a dedicated risk-
assessment study (Ismail et al., 2014), and appeared among the top management-
related factors in the one non-Malaysian context tested, the United Arab Emirates
(Alhammadi & Memon, 2020). Four independent studies, three countries, and two
distinct methodologies arriving at the same conclusion is about as strong a
convergence as this body of literature offers, and it suggests that of the ten categories
reviewed in Section 4, site management is the one where cost-control investment is
likely to have the greatest marginal return.

Second, financial and materials-related factors form a consistent second tier.
Cash-flow and financial difficulty on the part of the contractor was rated the top or
near-top factor in three separate Malaysian studies spanning different regions and
project types (Abdul Rahman et al., 2012; Memon et al., 2010a; Memon et al., 2012a),
and fluctuation in material prices was rated the single most dominant factor in two
further, independently conducted surveys (Memon et al., 2012a; Memon et al., 2014c).
Both patterns are consistent with the broader international literature reviewed in
Section 3, which identifies financial strain and material-cost volatility as recurring
causes well beyond the Malaysian context specifically (Amoa-Abban & Allotey, 2014;
Stone & Reiners, 1954).

Third, the relative importance of individual factors is not fixed; it shifts with
institutional and regulatory context. Communication-related causes are a clear
example: in Pakistan, lack of communication between parties was rated the single top
factor out of seventy-four tested (Memon et al., 2019), while in the Malaysian studies
discussed throughout this paper communication-related factors, though real,
consistently ranked behind site management, finance, and materials (Memon & Abdul
Rahman, 2014b). A similar pattern holds for regulatory delay: delay in obtaining
government permits featured prominently in the Pakistani findings (Memon et al.,
2019) but was largely absent from the top-ranked factors in the Malaysian and UAE
studies. This suggests that while the ten-category taxonomy in Section 4 travels well
across contexts as a diagnostic structure, the relative weight assigned to each category
should be re-tested locally rather than assumed to transfer automatically from one
country's findings to another's.

Fourth, root causes and visible symptoms often sit in different project phases.
The construction phase is where the largest number of distinct causative factors are
observed to occur — thirty of thirty-five factors traced in one classification (Ismail et
al., 2013) — yet a meaningful share of those factors, particularly design changes and
estimation errors, originate upstream, at the design and planning stages (Sections 4.1
to 4.3). Practitioners who concentrate cost-control effort exclusively on the
construction phase risk treating the symptom rather than the cause; the evidence
reviewed here points toward earlier, design-stage intervention as at least as important
as tighter site-level control once construction is underway.

Fifth, there is a discernible methodological progression within this literature over
time. The earlier studies in the regional cluster (2010 to 2012) relied primarily on
simple frequency- or mean-rank scoring of survey responses, sufficient to identify
which factors respondents considered important but not to establish how strongly
each factor actually predicted cost outcomes. The later studies (2013 to 2014 onward)
increasingly adopted Partial Least Squares Structural Equation Modelling, which
quantifies the relative predictive strength of each factor group rather than simply
ranking perceived importance (Abdul Rahman et al., 2013a; Memon & Abdul Rahman,
2014b). This shift matters because it is what allows the convergence noted under the
first point above — the finding that site management is the strongest predictor of cost
performance, not merely the most frequently mentioned factor — to be stated with real
statistical confidence rather than survey-ranking intuition alone.
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Finally, this body of literature is comparatively thin on tested solutions. The great
majority of the studies reviewed in this paper — including almost all of those
summarized in Section 4 — are diagnostic: they identify and rank causes without
testing whether any specific intervention actually reduces their impact. Only one study
reviewed here goes a step further and links ranked causes to specific mitigation
measures, finding that appointing more competent site managers, establishing clearer
communication channels, and providing targeted training were the most relevant
available responses to poor site management specifically (Roslan et al., 2014). Given
how consistently site management emerges as the dominant cause across the wider
literature, the comparative scarcity of mitigation-focused research on that same factor
is a significant gap, and one that future research in this area would do well to
prioritize.

6. CONCLUSION

Cost overrun remains a pervasive and costly feature of construction project
delivery, and the evidence reviewed in this paper — drawn from more than one
hundred studies spanning more than two decades and construction industries on five
continents — confirms that its causes are genuinely diverse rather than reducible to
any single explanation. Organizing this evidence into ten categories, spanning design
and contractual factors, cost estimation, planning and scheduling, project and site
management, human resources, financial management, materials and machinery,
construction-phase execution, communication, and external and environmental
conditions, provides a structure broad enough to accommodate the full range of
causes reported in the literature while remaining specific enough to be useful for
prioritizing cost-control effort in practice.

Reading the underlying studies together rather than separately, several
conclusions stand out. Project and site management is the category most consistently
identified, across independent studies, countries, and analytical methods, as the
strongest single driver of cost overrun, followed by financial management and
material-cost volatility as a fairly consistent second tier. At the same time, the relative
importance of individual factors is not universal: communication and regulatory delay,
for example, weighed far more heavily in the Pakistani evidence reviewed here than in
the Malaysian or UAE evidence, underscoring that any prioritization exercise based on
this taxonomy should be validated against local conditions rather than applied
uncritically. The literature also shows a discernible shift over time toward more
rigorous, model-based methods capable of establishing genuine predictive strength
rather than simple perceived importance, and a continuing scarcity of research that
goes beyond diagnosis to test specific mitigation measures.

For practitioners, the practical implication is that cost-control investment aimed
at strengthening contractor site management and supervision, together with more
disciplined financial planning and closer monitoring of material-price exposure, is
likely to address the causes shown most consistently across the literature to drive
overrun, while recognizing that design-stage decisions frequently determine problems
that only become visible once construction is underway, making early intervention at
least as valuable as tighter control once work is on site. For researchers, the most
valuable next step suggested by this review is not further diagnostic work — the
causes of cost overrun are, by this point, well documented — but rigorous,
comparative research testing whether specific mitigation measures targeted at the
dominant causes identified here actually reduce cost overrun in practice, and whether
the relative importance of each category holds up when tested in countries and project
types beyond those covered in the existing literature.
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