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Abstract

Delays and cost overruns are recurrent in construction projects. Risk management (RM) has been developed to curtain risks
associated with construction projects. However, there is no consensus of what factors should constitute RM for construction projects.
Therefore, this paper scrutinises preceding studies on the theme of RM and establish core risk management factors (RMFs) that are
indispensable to make the concept valuable in the construction industry (Cl). A literature search related to RM was conducted in
order to identify common RMF. It was indicated that there is still misunderstanding and disagreement over the factors that should
constitute RM in construction. However, the RMFs of organisational environment, defining objectives, resource requirement, risk
measurement, risk identification, risk assessment, risk response and action planning, communication, monitoring, review and
continuous improvement dominate the literature. Identifying RMF that can effortlessly be understood and implemented will
contribute to ameliorating the current RM status and boosting the body of knowledge.
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1. Introduction

The construction industry (Cl) is one of the largest employers globally. A report released by the Organization for
Economic Co-operation and Development [1] indicated that the CI employs approximately 7% of the global work
force or 180 million people and it is predicted to account for approximately 13% of the Global Domestic Product
(GDP) by 2020. The ClI is visibly a significant sector of most economies including. Because of the industry’s economic
significance, and the need to ameliorate the image of the CI tarnished by the high rate of project failure, many
organizations have focused on RM effectiveness in the Cl. References [2]; [3] supported this statement by indicating
that RM improvement in construction has lately become a precedence and as a result has attracted industry-wide
attention. However, improving RM effectiveness in the Cl has also proved to be somewhat challenging partially owing
to the industry’s multifaceted nature. Regardless of the multifaceted nature of the industry, RM effectiveness
improvement remains a critical concern and its importance has been illustrated in several studies [3]; [4]; [5]; [6];- The
need for improving the performance of RM in the CI has been acknowledged and thus numerous ways of improving
RM performance have been proposed. Among these proposals are continual improvement of RM systems [7],
commitment of the board and senior management [8]; [9], share understanding and approach to RM across department
(Beasley et al., 2010), use of RM techniques and tools [10], and have a RM information system [12]; [9].

However, RM and principally the uncertainty around factors of RM have been identified as being the reason of lack
of RM implementation among construction firms and consequently the leading reason for delays and cost overruns
observed in construction projects [13]; [14]; [15]; [16]. There is also a common consent on the fact that RMFs can
influence or have an impact on construction project outcome [17]; [18]; [19]. However there is no unanimity on the
factors that should constitute RM and how useful these factors can be in order to improve RM and consequently project
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performance. A review of literature indicated dissimilar definitions [20]; [21]; [22]; [23]. Consequently, it may be
inferred that the disagreement on these issues could have been the reason partly for not using comprehensively the
concept to improve RM performance in the CI.

A review of recent literature on the theme of RM was conducted and as a consequence, it was deduced that RM can
be measured and used as a performance indicator. Factors of RM have also been identified in order to operationalize
in a practical and useful way the concept of RM.

2. Literature review

Risk management status of the South African construction industry

Regardless of the initiatives deployed by the SA government to improve project management and quality
performance, project overruns continue to occur in SA [24]; for example, the Gautrain project which was only ready
two years after its baseline completion date and cost R14 billion over budget [25]. A further example is an R2.5 billion
contract for a multi-product pipeline between Durban and Gauteng for Transnet was estimated to cost R23.4 billion
and the completion date was almost 3 years late [26]. The continuing ineffective project RM of the CI in the form of
cost and time overruns, poor quality achievement, project not meeting technical requirement, project not achieving
user/client satisfaction, provided the catalyst for a new approach to RM in the form of consolidated construction RM
and regulatory compliance legislation such as the Construction Regulations of 2003. This legislative framework
required new multi-stakeholder interventions [27]. However, reference [28] indicated that there was a very little
commitment to conforming to basic requirements, let alone promoting a culture of RM. Contractors could hardly
maintain their RM tools and equipment and regarded RMI as costly activities. Improvement of the standard of RM
performance of construction SMEs could inevitably be helped by continuous monitoring and review of their RM
performance. Furthermore, reference [29] postulated that in SA, RM was also not widely used in the engineering and
construction environment, and there was lack of actual adoption and implementation of RM practices. In order to
overcome project failures [30] established that project success is highly dependent upon the implementation of RM
practices. Reference [31] described it as one of the most capable areas and critical procedures that help to complete
projects successfully. Additionally, reference [32] stated that the implementation of RM is closely aligned with overall
project performance. Despite of the noted benefits of RM, cost and time overruns poor quality of work and, clients not
satisfied, continue to occur on construction projects. The poor project performance highlight the need to determine RM
practices those construction enterprises can use to improve their project performance. Furthermore, the plethora of
studies lack consensus of the RM practices to be used by construction enterprises to improve their project performance.

Why risk management?

The reason RM is worth considering or pursuing for project performance improvement, is improved RM
effectiveness has been attributed to an improvement in the RM culture of organisations in many studies including that
of [3]; [4]; [5]; [33]. A better project performance has been associated with a positive RM culture dominating within
an organisation concerned and indeed the industry [34]; [35]. The prevailing culture is thus very important in so far as
the enhancement of construction project performance is concerned. It is because of this observation that [6] rightly
argue that it seems that attempts to improve the project failures’ record will not be fully realised until the RM culture
is enhanced.

Consequently, it not astonishing that an effective RM is acknowledged to be a critical element of attaining and
maintaining satisfactory standards of project performance [3]. It is also for this reason that reference [1] contends that
it is not enough for instance to provide safe equipment, systems and procedures if the culture is not conducive to
healthy and safe working. Most project failures in construction attest to the foregoing. For example “ineffective risk
management” was identified as a factor leading to poor project performance by reference [36]; [37]; [38] and recently,
a study conducted by reference [24] mentioned relational risk management (RRM) as one of the leading reason of
project failure in construction as they argued that construction projects are usually ‘people’ intensive hence human
nature, cultures and personalities are key variables to consider when discussing construction risk. RRM is embedded
in formal and informal communication channels in the project where the cultures’ of the participating organisations
plays an integral role [39]. This statement is supported by reference [40] who indicated that sharing of mutual
objectives, adopting a no-blame culture and aiming for continuous improvement will result in increased project
success. To illustrate how other industries regard RRM, reference [39] observed that the High Reliability Organisations
(HRO’s) such as the Oil and Gas, Air traffic control system, naval aircraft carriers and Nuclear power operations,
where serious hazards are constantly present, operating organisations and their regulators pay considerable attention

529



CCC 2018 Proceedings DOI 10.3311/CCC2018-070

to risk assessment and management. They noted that these assessments are mainly on leading indicators focusing on
safety climate which is a measure or determinant of the prevailing culture, because as stated earlier most of these
industries have realised the importance of risk management for better project handling [3].

Furthermore, risk management at organisation level influences the deployment and effectiveness of the risk
management resources, policies, practices and procedures [41]. Traditionally, attempts to improve workplace risk
management concentrated on technical issues and individual human failures. However, from investigations that have
been conducted in the past, the importance of risk management has been highlighted. For example, reference [42] on
the investigation into the situation of British Petroleum (BP) Oil Spill in Gulf of Mexico, stated that a change in the
way management approaches unpredicted events was required throughout the organisation and also at project level.
Likewise, reference [43] study concluded on the Millennium Dome in south East London that it is essential to create
an atmosphere in which approach and understanding of risk management is shared as the number one priority.

It has become obvious that organisations’ exposure to uncertainty and risk does not merely stem from ‘human
errors’, chance, environmental factors or technological failures alone. Rather, it is the ingrained organisational policies
and standards which have constantly been shown to be at the centre of the catastrophe [1]. It is the prevailing culture
in an organisation and that is the reason why RM has become important.

What is risk management?

RM denotes a coordinated set of activities and procedures that is employed to direct an organisation and to control
possible events that may prevent projects from achieving established objectives [44]. RM is further defined in ISO
31000 as the identification, assessment, and prioritization of risks followed by coordinated and economical application
of resources to reduce, monitor, and control the possibility and/or impact of unfortunate events [45]. RM, therefore,
informs project team members on how they could manage risk, what resources are required and the cost to manage
these risks [27]; [5]. This definition is also summed up by ‘the way organisations anticipate on potential threats to
projects’ [6]; [46]; [4].

It is essential to note that there is always some form of procedure that an organisation follows to protect itself against
unwanted events. The only thing is that the RM approach and methods employed to manage risks may vary among
organisations. Reference [41] indicated that organisational RM exists on a continuum and that organisations can either
have a good or poor RM performance. Project RM can also be referred to as the subset of an organisation’s enterprise
RM plan [47]; [48]. Reference [49] opined to that the necessity to manage risk in construction is continuously growing
owing to various reasons which include but not limited to the intricacy, competition, size, politico-economic challenge,
client-consumer requirements. Hence, the operationalization of RM in the CI cannot be overlooked. However, for RM
to be operationalized, it is pivotal to know what influence it.

Factors of risk management

Confusion has reigned around what should constitute RM, partially owing to the multitude of terms that have been
employed to designate the activities undertaken under RM. Some studies have referred to the parts which form, shape
or make up risk management as indicators [50]; [51], factors [22]; [20]; [21]; [52]; [23], elements [53]; 54]; [6] and
attributes [55]; [56] of enhanced risk management. Thus, it is important to know what these terms mean to lessen
partially the confusion. The Cambridge Advanced Learner’s Dictionary [57] defines the identified terms as follows:

e Indicator (noun): something that shows what a situation is like.

e Factor (noun): A fact or situation which influences the result of something.

e Element (noun): A part of something, it can be referred to as what makes up something.
o Attribute(s) (noun): A quality or characteristic that someone or something has.

An examination of the above terms indicates that the term ‘factor’ refers to a fact or situation that will contribute to
a result. Hence referring to risk management, this term would denote an influence that has a bearing on the outcome
of the project. In other words, without the factor it is impossible to achieve the established project objectives.

An ‘indicator’ is described as something that shows what a situation is like or something that indicates the level of
aresult. Therefore with reference to risk management, this could be certain exhibits that could be observed or measured
to tell the level of improvement of risk management.

The terms ‘attribute’ refers to the description of a quality or characteristic that someone or something has.
Consequently, with reference to risk management this would refer to the quality or the particularity of an activity.

This study sought to establish the factors of risk management. Having scrutinised the terms that have been employed
in other studies, and also based on the definition of RM, which is the identification, assessment, and prioritization
of risks followed by coordinated and economical application of resources to minimize, monitor, and control the
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probability and/or impact of unfortunate events [45]. Risk management can therefore be said to be composed of risk
identification and assessment, risk prioritisation, and application of resources to reduce the impact of unwanted events
[4]; [5].These are the aspects that can be referred to as the elements of RM generally. Reference [6] correctly refers to
three of these, namely; risk assessment, risk response and monitoring as elements of risk management. From the
definition, an element is a part of something. These elements in turn influence or contribute to project risk management
effectiveness.

As for the terms that would refer to aspects that constitute risk management and influence project outcome, the term
“factor’ is more appropriate as it denotes a fact or situation which influences the result of something.

The argument in this study is that it is much more beneficial, proactive and feasible to operationalize the concept
of risk management by establishing the factors of risk management that contribute or influence performance of
construction projects. Having established these then, efforts can be directed at improving and monitoring these factors.
The task then is to identify these factors that are key to risk management and thus be used as influencers of project
performance.

Identifying factors of risk management

This section identifies factors of RM that have been said to influence project performance without regard to the
term that it was called but rather focus on its active description. The various factors that have been identified are
outlined in Table 1.

In a survey conducted by reference [22] established four core RM elements influencing project success namely RM
foundations, risk identification and assessment, risk measurement and reporting, and risk mitigation and management.
According to the author, each of these elements should be developed and connected so as to work as an integrated
whole. Each of these elements comprises of sub-elements as follows:

e The sub-elements of RM foundations were: senior management and board participation, governance structure,
resource allocation, culture principles and values, risk management framework and policies, linkage to
strategy, performance measurement, and organisational learning.

e The sub-elements of risk identification and assessment were: top-down assessments, Barriers to strategic and
financial goals, Executive team CSAs, Bottom-up assessments, barriers to business, customer, and product
goals, business unit CSAs, functional unit CSAs, Independent assessments, Internal and external audit,
Regulators, Customers and other stakeholders.

e The sub-elements of risk measurement and reporting were: RM dashboard, Earnings volatility, Key risk
metrics, Policy compliance, Real-time event escalation, Drill-down capabilities, Scenario analysis, Historical,
Managerial, Simulation-based, Disclosure, Board reporting and External reporting.

e The sub-elements of risk mitigation and management were: policy enforcement, risk based pricing, and
growth strategies, contingency planning and testing and Event and crisis management.

Reference [58] developed a framework to evaluate the effectiveness of monitoring and evaluation function in
attaining project success in Kenya. They found four main factors which were referred to as the best project management
practices. They include: managing communications; managing Stakeholders; motivating; and knowledge Transfer.

Reference [52] developed a framework to assist managers to manage various risks associated with their projects in
Ethiopia. They found out that, personally focused cultural values, such as openness to change, rather than socially
focused cultural values, such as self-transcendence was significant to project team performance. They further found
that cultural values to have a strong relationship with two out of three dimensions of Project Team Success, namely,
project team learning and development, as well as project team working spirit, when compared to project team
leadership.

Reference [23] developed a framework to study the influence of portfolio RM on project success in Kenya. The
study highlighted the interrelationship of the elements and how they impacted on the outcome of the project. The study
was validated by respondents who were involved in project implementation at various levels. Four factors were
measured using fourteen indicators. It was revealed that understanding the interdependencies between projects and
their risks allows the manager to use synergies between projects thus the study concludes that risk management skills
had a positive impact on project success in Kenya.

They established that risk management skills influence project success indirectly through risk identification, risk
prevention, and risk monitoring. The four factors that influenced project outcome were: risk management skills; risk
identification; risk prevention; and risk monitoring.

Reference [20] developed a framework of risk management to measure project

RM process for contractors with statement indicators linked to numerical scores. The overall project of the study
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was to ascertain the extent to which the current project RM practices are used by constructors in Malawi. They
identified ten RM practices that have been discussed consistently in reports concerning RM in construction namely;
risk identification; risk analysis; systems risk approach; risk exposure; risk prioritization; risk response; risk
contingency planning; Risk monitoring; risk continuous assessment and the application of total quality management
tools. It was found that contractors, in general, were characterised by a low implementation of the various required
steps for the project RM process. They further found that most of the variables under project RM process were
positively and significantly related to progression in size and experience of contractors. The study also revealed that
when the risk management practices were implemented, the company achieved financial benefit in reducing lost time
and employee compensation expenses.

Reference [21] developed a framework to examine the practice employed for health and safety risk assessment,
communication and control at construction sites in Tanzania with a view to developing preconditions necessary to
improve health and safety risk situations in construction sites. The main argument presented in the framework is that
the process of risk assessment and communication is a social construction influenced by four main elements/factors
that can enhance the risk management process on construction sites. These elements are the institutional system,
organisational system, individual System and work environment system. Furthermore, each system had sub-elements:

e The sub-elements for institutional system were: policies/regulations and control mechanism;

e The sub-elements for organisational system were: Policies on H&S, Management style, and resource
allocations

e The sub-elements for the individual system were: Perception/altitude, Experience, Education, Power
relation and trust.

e  The sub-elements for work environment system were: Working tools/methods/location, Work teams,
working procedure and Physical space

Likewise reference [59] developed a framework to propose the key success factors, which when implemented
effectively will enhance the control procedures in an organisation. The authors pointed out that Project control mainly
depends on field data for assessing, analysing and corrective actions. So, quality and quick access to field data are
important. This would be best possible when the team works in co-ordination with site management. He established
seven fundamental factors for project control: develop the project plan, establish the project benchmarks, monitor the
project performance, identify performance deviations, Evaluate corrective options, make adjustments as needed, and
document, report, and evaluate results.

However, the above factors and sub factors are too abstract and make measurement of these equally difficult as the
overall RMFs. The synthesized surveys were from United Kingdom, Australia, America, South Africa, Kenya,
Ethiopia, Singapore, China, and Thailand.

Table 1. Factors of risk management

Factors Source

Organisational environment Phoya (2012)

Defining objectives Papke-Shields et al. (2010)

Resource requirement Phoya (2012)

Risk measurement Oztas & Okmen (2004)

Risk identification Oztas & Okmen (2004); Matalanga & karanja (2014); Matalanga &
karanja (2014); Papke-Shields et al. (2010)

Risk assessment Oztas & Okmen (2004); Papke-Shields et al. (2010)

Risk response & action planning Mahendra et al., (2013); Papke-Shields et al. (2010)

Communication Kamau & Mohamed (2015)

Monitoring, review and continuous | Matalanga & karanja (2014); Mahendra et al. (2013); Papke-

improvement Shields et al. (2010)

Identified risk management factors and they measures

A list of RMFs which are deemed to influence project performance has been drawn based on the above analyse.
This list was drawn based on the similarity of the factors from the studies reviewed disregarding the different terms
used. In addition to the factors, 43 measures were also identified and were categorised in 9 factors. The nine core
factors of risk management which influence project performance include, (1) organisational environment (2) defining
objectives (3) resource requirement (4) risk measurement (5) risk identification (6) risk assessment (7) risk response
and action planning (8) communication and (9) monitoring, review and continuous improvement. These have been
found to be common to all studies. These factors together with their measures were therefore used to propose the
conceptual model of risk management. Table 2 below depicts the identified factor with their measures.
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Table 2. Measures of factors of risk management

Factors Measures
Organisational 1.ldentifies and assess the internal environmental factors
environment 2.ldentifies and assess the external environment factors

3.Understands the internal environment, which concerns all factors influencing the
manner in which firms manage risks

4.Uses the organisation business system to document the internal & external
environment

Defining objectives 1.Defines the organisational focus

2.Determine the positioning of the risk management function within the organisation
3. Define the objectives and methodology of the risk management process.

4. Determine how the effectiveness of the risk management process can be assessed
5. Determine how the effectiveness of the risk management process can be assessed.
6. Determine how the responsibility & accountability for the risk management process
can be defined

Resource requirement 1. Considers the personnel availability and know-how.

2. Considers time requirement in terms of scheduling risk meetings/workshops.
3. Considers information system requirements in identifying risks, implementing
controls and follow-up activities.

4. Considers risk communication mechanism.

Risk measurement 1.Define the risk measurement to be used

2. Defines the risk materiality

3.Define the risk timeframe applicable to risk impact and risk probability

4. Clarify the risk terminology

. Determines the level of acceptable risk.

. Develop risk information database

. Conduct present and future risk identification

. Identify how and why risk arise

. Use physical inspection to identify the risk

. Determine the risk cause, risk duration, risk volatility

. Determine the probability of the risk occurring, the impact, classification
consistency.

3. Establish the risk profile.

4. Assess the risk by quantitative analysis methods

5. Assess the risk by qualitative analysis methods

Risk response and action 1. Identify risk treatment options by avoiding risk

planning 2. identify risk treatment options by mitigating risk

3. Identify risk treatment options by retaining risk

4. ldentify risk treatment options by transferring risk

5.Define actions to counter the identified project risk

6. Prepare an implement risk action plan

Communication 1. Establish a communication process for interactive (two-way) consultation with
stakeholders.

2 Establish a reporting structure, whereby risk information derived from the risk
management process, is communicated timeously to appropriate parties.

3. Establish a crisis communication strategy facilitating

immediate information exchange

4. Develop a communication evaluation mechanism

Monitoring, review and 1. Assign responsibility for monitoring and review actions.

continuous improvement 2. Identify and select monitoring and review techniques

3. Assess control effectiveness, measured in terms of meeting departmental,
organisational objectives.

4. Do control enhancement by revising ineffective

controls identified

5. Report the new results from monitoring and review activities.

Risk identification

Risk assessment

N R WN RO

From the insight of the above measures it can be inferred that RM can be characterised at all levels of the
organisation or industry. The insight can expose the way things are done concerning the identified factors [59]; [60].
Furthermore, it is possible to build a picture of an organisation and also understand where opportunities for
improvement lie. Some researchers such as [13]; [14]; [15]; [16] proposed a plan that can be followed at organisational
and industry level in order to improve RM effectiveness as follows:(1) Assessing the organisation current level of RM
(2) Developing a plan to move to the next level (3) Implement the plan (4) Monitor the implementation of the plan (5)
Re-assess the level of RM for further actions.

It is easier and practical to view the identified factors of 1) organisational environment (2) defining objectives (3)
resource requirement (4) risk measurement (5) risk identification (6) risk assessment (7) risk response and action
planning (8) communication and (9) monitoring, review and continuous improvement  that can be used to improve
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RM effectiveness. The process of improvement can therefore follow the following stages: (1) Assess the model (2)
Develop methods to enhance the model (3) Implement methods (4) Assess the model (5) Compare with baseline levels
to indicate movement (6) Consult and disseminate information (7) Develop methods to enhance the model and (8)
Repeat process 3-8.

It is importance to note that implementing the model has to take cognisance of the external environment factors that
can similarly have an influence on project performance. This statement was supported by [21] who indicated that RM
at organisation level does not operate in a vacuum; rather it affects and is affected by the external environment.

3. Methodology

The work methodology included a literature search. The study was conducted with reference to preceding literature
to risk management. This is because RM has attracted much worldwide attention in recent years [40]. The literature
search was based on systematic keyword combination search online databases and by consulting Journals and
conference proceedings. Database engines search included; Science Direct, Taylor and Francis Online, Ebscohost, and
Emerald. The authors used advanced search for the database engines and basic search for Google. The keywords and
phrases used for the data search were;” risk management”, “risk management influence on project outcome in
construction”, and “risk management effectiveness measures”. The basic search used was “factors of risk management
in construction”. Articles/reports consulted were peer-reviewed articles, written in English, they indicated the objective
of the study; the method employed, and report the results to the objective of this literature and a conclusion.

3. Discussion and conclusion

This study sought to identify RMFs that are indispensable to make the notion valuable in the CI. The reason why
RM should be taken into consideration in the CI has been outlined. It was further noticed that RM effectiveness
improvement is improbable without the improvement or change in the way risk is approached.

The factors of risk management were identified. It was observed that the reason RMFs has not been employed to
the full has been undoubtedly to the various terms that have been utilised to characterise RM and consequently the
resultant confusion. It was also revealed that it is beneficial to consider those factors that influence project performance
and subsequently measure their metrics. This has been said to be more proactive and practical.

The core RMFs that were revealed to be common in literature included organisational environment, defining
objectives, resource requirement, risk measurement, risk identification, risk assessment, risk response and action
planning, communication, monitoring, review and continuous improvement which have collectively been referred to
as RMFs for project performance improvement.

It was further evinced that the identified factors can be employed to both plan for and measure RM effectiveness.
The present study has thus contributed to the efforts aimed at improving RM effectiveness in the Cl by demonstrating
how RM can be operationalized practically.
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