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Abstract

The construction industry often operates with important and expensive projects that should
meet deadlines and various regulations and at the same time avoid risks associated with the
phases of the construction projects. This thesis reviews risks by a project life cycle (PLC) and the
risk management used in construction projects by interviewing different construction project
stakeholders such as hotel owners in Belgium and construction specialists. Hence, this study
aims to find what the different risks are in the different phases of the construction projects life
cycles and how risks are managed in these construction projects. The project life cycle
framework developed especially for construction projects and used in this study consists of the
conceptualization phase, the planning and design phase, the contractor selection phase, the
contractor mobilization phase, the operational phase, and finally the project closeout and
termination phase. The results of this study indicate that there are many risks existing in the
construction projects that were part of this study. During the planning phase of construction
projects, some of the identified risks were communication-related risks, design risks, estimation
risks, budgeting risks, financial risks, site conditions and unknown geological condition risks,
socio-political risks, government relation risks, and economic risks. During the contractor
selection phase, the main risks that were identified were owners appointing the wrong
contractor responsible for the construction of the building. During the operational phase of the
PLC, some of the risks existing were communication-related risks, risks of late deliveries of
materials, risks of a shortage of materials, risks of poor quality of workmanship, cost related
risks, site safety risks, risks of disagreements in the teams, delays risks, risks of unavailability of
funds and financial failure, risks of inadequate managerial skills, risks of improper coordination
between teams, risks of insufficiently skilled staff or subcontractors, weather, and seasonal
implications risks, site conditions and unknown geological condition risks, theft risks,
subcontractors don’t deliver materials in time and subcontractors bankruptcy. During the
project closeout and termination phase, some of the risks were cost related risks, risks that the
project end is delayed, quality concerns risks, and risks of scope and design changes. Further,
this study shows that the owner/client of construction projects tend to mitigate different risks of
the construction projects by transferring these risks to outside parties such as the contractors.
Another finding from this study is that non-computerized risk management tools were preferred
instead of tools that use computerised software. Examples of such non-computerized tools were
risk matrices, brainstorming, use of past experiences of construction projects, expert

interviews, divide and conquer method, and own judgement.
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1 Introduction

The construction industry and its various projects are filled with risks. Therefore, an
understanding of different risks within construction projects becomes a necessity to be able to
meet the objectives of a construction project and furthermore manage and mitigate identified
risks. However, risks occur at different phases of a construction project and some risks have a
larger impact on some stakeholders in comparison to others throughout a construction project.
For example, risks related to finance or politics might not be as obvious to a contractor as it is to
a banker or institution providing a loan for a construction project.

There is therefore a need to first discuss and anchor our understanding of the various existing
risk in relation to construction projects. Once the anchoring of risk classification has been made,
this paper will use the concept of project life to differentiate and classify risks of construction
projects into a set of distinct activities as the project life cycle of a construction project
represents each activity of the construction process from the beginning to the end of a
construction project. I believe that this understanding and the use of a project life cycle for risk
classification in construction projects is beneficial because it gives project owners, decision-
makers, the client(s), project leader(s), contractors, and academics the opportunity to
understand at which phase of the construction project certain risks in comparison to others are

likely to occur.

In addition, this study aims to find out how different risks in construction projects are managed
and this is where we will discuss in more detail the concept of risk management in theory and in
practice. Therefore, the first part of this study will deal with identified risks with a focus on the
concept of the project life cycle in construction projects while the second part of this study will
explore the concept of risk management. Hence, by combining risk management and risk
classification in a PLC setting, the research question of this study is: what are the Risks and how is
risk Management used in construction projects in a PLC approach? To answer the research question of
this study, secondary data will be collected from the construction risk literature and primary
data will be collected from five different project managers and one risk expert who have been

involved in different hotel construction projects in Belgium.

1.1 Purpose

This study first aimed at reviewing risks in construction projects and in which of the phases of a
construction life cycle different risks were likely to occur and thereafter embarked on the topic
of risk management. By identifying different risks within the scope of a project life cycle phases
developed by Bennet (2003, p. 7), in combination with a risk management model presented by
Smith et al. (2009, p. 40), this study may offer insights into the classification of risks in a PLCS.
The study presented is based on two parts namely risks classification in a “PLC” and “Risk

Management in a PLC”. Hence, I divided the broad research question into: What are the risks and

how is risk management used in construction projects in a PLC into the two subcategories shown below



where each individual part needs to be reviewed separately to come to a coherent end

conclusion for this study:
® What are the risks in the different phases of construction projects PLC?

® How are risks managed in construction projects and in the PLC?

Each sub-category aimed to give clarification to the research question as well as guide the reader
throughout the study. Secondary data was also used in conjunction with the primary data of this
study to give some clarity on existing risks in construction projects and what type of
classification exists to classify risks. In comparison, the primary data was first used to answer the
first sub-research question and to find out what risks exist in construction projects, especially for
hotel construction projects with a focus on the PLC framework.

The risks found from the primary data were later compared with the risks found from the
secondary data with the aim to identify which of the risks found from the primary data were also
identified as being existent risks in construction projects from the secondary data. The primary
data were also used to answer the second and last part of our research question which aims to

find out how the different existent risks were managed in the PLC.

1.2 Delimitation of the Study

The construction industry is heterogeneous and complex. Besides a broad range of stakeholders
being involved in construction projects, there are several major and different risk classifications
and risk taxonomies used when researching the literature. In addition, the structure of
construction projects can differ markedly from one another: Housing, non-residential building,
highway and/or utility construction, and industrial and airport construction (Banaitiene &
Banaitis, 2012, p. 431). It is further important to say that different risks exist in construction
projects depending on the origin of the construction projects where some risks are more or less
likely to occur, and the impact of these risks may differ depending on the geographical location
of the construction projects. This same principle may hold true for the use of risk management
in construction projects where risk management may be used differently in practice depending
on the type of construction project, the size of the project, and the geographical origin of the

project.

For these three reasons and to limit this study’s attention to a tangible format, this study focused
on a few construction projects located in Belgium where the study focused solely on
construction projects that were relatively of the same size, the same types, and of the same
costs. The construction projects chosen for this study were construction projects with 70 to 100
operational workers working daily on the construction sites for 4 to 6 months and where the
overall cost of the projects was approximately 15 million euros. The Hotel contraction projects
that were chosen for this study were owned by the company Wan de Walk and the project was

in Verviers, Mons, and Charleroi.



2 Background and literature review

The research question of this study aims to answer What are the risks and how is risk management
used in construction projects in a PLC approach. Therefore, the first part (2.1 and 2.2) and, focus of
this background review will be to give a quick overview and introduction to the concept of risks

and risk management in construction projects.

The second part (2.3 and 2.4) of the background review will give a detailed overview of the
different construction project stages by presenting the project life cycle developed by Bennet
(2003, p. 7).

And the third part (2.5 and 2.6) of the background and literature review will present the

concept of risk management and the different stages of risk management by presenting the

framework of Smith et al. (2009, p. 40).

2.1 Introduction to construction projects

Many authors from the literature explain that the construction industry in comparison to other
industries faces more risks because of the unique and complex features that construction projects
represent. Such complex features are to name a few long periods of construction time,
complicated processes, a difficult construction environment, financial intensity, and a dynamic
organization structure (Zou et al., 2008, p. 1). According to Baiden et al. (2006, p. 14),
conflicts are inevitable in construction projects because of the divergent interests and goals of
different stakeholders. Yates (1999, p. 1) argues that conflicts in the construction industry are
most likely to produce very high direct and indirect costs. Direct costs could be the involvement
of lawyers, and consultants, and loss of management time, which obviously increases costs and
creates delays in the completion of the construction projects. Indirect costs could be everything
from degeneration of working relationships, emotional frustration, time wasted, and mistrust

between the participants involved in the project (Yates, 1999, p. 2).

In addition, construction projects are often over-timed, over-budgeted, and in certain cases shut
down because bad forecasting estimates were made at the beginning of the project, hence having
a negative effect on the cost, scope, and time for the completion of the construction project. In a
study made by Ismail et al. (2014, p. 1), the authors found that the amount lost in cost overruns
was five to ten percent for large construction projects while for smaller projects it ranged from
ten to fifteen percent above the estimated cost of the project. The same authors further found
that out of 308 projects in the public sector, only 20% of the projects were completed on time
and 46.8 % of the projects were completed on budget. Alameri et al. (2021, p 01) indicate that
the nine major challenges in construction projects are resource allocation, time, cost, quality,
safety, project complexity, changes, uncertainties and communication. The examples above
show reasons why proper and early risk management is important which is also illustrated by

Beckers et al. (2013, p. 2) where the authors explain that direct losses in large scales projects



are due to an under-management of risks, which account for a total loss of a sum of over 1.5

trillion dollars per year in the United States.

Ehsan et al. (2010, p. 1) explain that the track record of the construction industry in relation to
satisfactory risk management is very poor, resulting in the failure of many projects to meet their
objectives and schedules at the pre-set budget. Beckers et al. (2013, p. 2) justify that failure to
meet the construction project objectives is due to a lack of a forward-looking risk management
process. Beckers et al. (2013) further state that “A true understanding of stakeholders’
capabilities and willingness —the risk-ownership structure—and the respective allocation and
pricing of these risks would be a logical next step. In addition, strategy and risk-related
processes need to be strengthened, and the governance and organization—as well as the risk
cultures—of all stakeholders, need to be enhanced” (p. 4).

In addition, strategy and risk-related processes need to be strengthened and the governance and
organization as well as the risk cultures of all stakeholders need to be enhanced. However, it is
also important to notice that time and assets can be wasted if stakeholders of the project put too
much emphasis on risk management and try to manage risks that are unlikely to occur during the

construction project (Ehsan et al., 2010, p. 5).

2.2 Risks in construction projects and risk classification

As the purpose of this study explains, the aim is to use a PLC framework to classify risks.
Therefore, when researching risks in construction projects from different risk classifications, the
risks that are found from these classifications will be taken out of the latter and further analyzed
for potential classification in a PLC setting. This was done to be able to classify these risks within

the framework used for this study which is the PLC.

Speaking about the actual word risk and its meanings, many definitions of the notion of risk in the
literature exist in relation to the construction industry and projects. For example, the list below

shows some definitions of the terms risk that can be found in the risk literature:

® Arisk is an uncertain event or condition that, if it occurs, has a positive or negative

effect on a project objective (PMI guide, 2008, p. 446)

® Risk is the likelihood of a detrimental event occurring to the construction projects, and
since objectives in a construction project are usually stated in cost, time, and quality the
most dominant factors of risk will therefore not be able to meet one of these targets

(Baloi and Price, 2003, p. 262)

® Risk is the combination of a random event with negative consequences for human life,
health, or the environment and the probability of that event occurring (Sjéberg &
Thedeen, 2009, p. 8)



Zou et al. (2006, p. 65) identified key risks from construction projects and classified these key
risks in a PLC setting consisting of feasibility, design, construction, and operations. Ismail et al.
(2014, p. 14) performed a literature review of different risks by also classifying these risks in a
PLC setting and by interviewing experts in the construction industry. The authors claim that the
operational phase is the most critical phase compared to other phases, where this phase in
comparison to the other phases of the PLC, had the maximum number of risk factors identified.
As explained above only a few authors use the whole PLC lifecycle to classify risks meaning that
cach stage of the project is analyzed for risks from the beginning to the end of the project. As
such, in comparison to Ismail et al. (2014, p. 12) and Zou et al. (2006, p. 64), some authors
from the literature focused on only those stages of the life cycle of construction projects instead
of all the life cycle stages. One perfect example of this is the research of Polat et al. (2014, p.
430) where they concentrated on several stages of the life cycle of various construction projects

instead of risks that exist in every stage of the life cycle.

In addition, Uher and Toakley (1999, p. 161) identified risks solely from the conceptual/pre-
project phase of construction projects, while Chapman (2001, p. 150) focused on risks that are
the most likely to exist in the design phase of the construction life cycle. In comparison, Schieg
(2006, p. 78) used six process steps to identify construction risks, especially with a focus on the
implementation and realization phase of the life cycle of construction projects.

As seen from the explanation above, authors tend to focus their risk research on one or more
specific parts of construction projects. It became further interesting to mention that some
authors chose to focus on a specific set of stakeholders when investigating risks in construction
projects. According to Karim et al. (2012, p. 339), contractors are the major actors performing
construction works and are directly involved in the physical activities of various construction
projects. Hence, according to the authors, contractors are required to control the risks that
occur during construction and ensure the successful delivery of the project. These authors
decided to conduct their study on risks by investigating existing risks in construction projects

from a contractor perspective only.

The literature also shows that the PLC is not necessarily the framework of choice when
categorizing risks in construction projects and there is a wide number of other types of risk
classifications used for classifying risks in construction projects. For example, Renuka et al.
(2014, p. 33) performed a literature review of different risks and decided to classify these risks
into “non-engineering risks” and “engineering risks” classification, meaning risks that are
predictable and risks that are non-predictable and cannot be as easily identified during the
projects. Baloi and Price (2003, p. 264) used yet another way of presenting risks and they
explain in their research paper that risks can be subdivided into three parts namely: the Inner
layer/internal environment, operational environment, and outer layer/general environment.
On a similar note, Perry and Hayes (1985) assure that both the general and operational

environments are external environments, and the general environment is broader in scope that



comprises five basic domains namely technological, social, physical, economic, and political (p.
512).

Zou et al. (2006, p. 72) show that some of the risks that exist in projects are the tight project
schedules and inadequate program scheduling, hereunder variation of the construction program,
variation by the client, lack of coordination between teams, inaccurate cost estimates,
unavailability of skilled labour, dispute, price inflation of materials, lack of competency and
external factors such as governments enforcing regulations on the project. According to Schieg
(2006, p. 79), personal risks are common risks in construction projects where these risks often
relate to a lack of skills that is required by the stakeholders or disagreement within the
construction teams. Cost-related risks are also present in construction projects because of
planning changes, complicated project conditions, or customers’ failure to pay their

subcontractors in time.

In addition, in construction projects, set end date deviations and missed deadlines often occur
because there is not a well-managed handover of the project in good time or simply because the
project end is delayed. Risks of strategic decisions also exist in construction projects because
there are often failures to recognize chances and a lack of ability to adapt to change from the
various stakeholders working on the construction projects.

Ehsan et al. (2010, p. 18), explained in their paper that technical risks exist in construction
projects and the root causes of the latter are linked to inadequate site conditions, and incomplete
design, and specification of the project. The same authors further explain that the logistical risks
that exist and that are present in construction projects are often related to the availability of
transportation facilities. In addition to the explanation given above, there are some risks that are
likely to be present in construction projects because of the relationship that the workforce has
with each other, and this is also something mentioned by Ehsan et al. (2010). The same authors
explain that poor upper management and different behaviours by the workforce could have a
negative impact on the productivity of the stockholders working on the project affecting the
outcome of the project undesirably (2010, p. 17).

There are many different stakeholders in a construction project. These stakeholders need to
have effective communication with each other during the construction project since inefficient
communication between participants could result in communication-related risks, which could
hinder meeting the different objectives of the construction project (Karim et al., 2012, p. 340).
The construction industry is one of the most hazardous industries that exist, and safety risks are
therefore an important part of the operational phase of construction projects (Karim, et al.,
2012, p. 340).

In a study made in Spain of all fatal accidents that happened in the country between the years
2000 and 2006, most accidents occurred in the construction industry, resulting in the death of
approximately 350 persons a year (Gangolells et al., 2010, p. 7). Bennett (2003, p. 223) argues

that it is very important for the contractor and the owner to be aware of the most common type



of safety risks that exist in construction. Various studies suggest that most accidents in
construction projects are workers falling from elevated places, workers being struck by falling
or moving objects, and workers being hurt by vehicles. The second most important safety risk is
workers being trapped by something collapsing (Bennett, 2003, p. 223). Bennett (2003) further
points out that accidents in construction projects can have very high hidden indirect costs in
relation to direct costs, where the indirect costs are more difficult to measure.

According to Bennett (2003), the ratio between the direct and indirect costs for accidents is
approximately 1:4 (p. 223). During the project operation phase, the contractor and the owner
also need to make sure that all the criterias that have been set up from the previous design and
planning stage are respected. These criteria range from materials and equipment utilization to
logistical procedures and cost management. During the operation phase, there are logistical
processes that need to be put in place, since materials are needed for the construction of the
project. The risk literature in relation to construction projects has shown that within the area of
logistics, there are risks for shortages of materials and late deliveries of materials, but also that
some of the material delivered does not meet the mandatory requirement or quality (Karim et
al., 2012, p. 340). The outcome of such risks, if they occur, would create a delay in the
construction project if the workmanship cannot be allocated somewhere else during the time
required for new materials to arrive.

As mentioned earlier, choosing the right contractor for a construction project is important
because some contractors will be more suited and have more experience than others. This can
further be accentuated by the risk literature showing that there is a very common risk factor of
poor quality of workmanship and lack of managerial expertise in construction projects (Karim et
al., 2012, p. 340; Renuka et al., 2014, p. 33; Schieg, 2006, p. 79).

Further risks that are likely to be present in construction projects are due to different
environmental factors. These environmental factors are often classified as external to the project
because the likelihood of occurrence of these risks is more difficult to influence. Environmental
risks in construction projects often relate to weather, natural disaster, and other seasonal
implications.

Other common risks likely to be present in construction projects are linked to financial risks
where the root cause of these financial risks could be everything from the exchange rate, delays
in payment, monetary inflation, and financial taxation. Ehsan et al. (2010, p.18) explain that
socio-political risks exist in construction projects and according to the authors, these socio-
political risks are due to clients and project owners not being able to get the right employment

and skilled staff for the projects.

Polat et al. (2014, p. 433) found from their research that most construction projects that had
severe cost overruns have these because of various reasons, but one of the most prominent
reasons for the cost overruns was design problems such as sudden design changes,
constructability problems and delays in design approvals. Karim et al. (2012, p. 339) further

showed by their research paper that the most common risks existing in construction projects are



shortage of materials, hereunder late deliveries of materials, insufficient or poor technology,
financial cash flow difficulties, and poor quality of workmanship. Sharan Kumar and Narayanan
(2020, p. 1145) indicate that the main risks for cost overruns in construction are linked to
management, financials and environmental. The later finding is like what Adeleke et al. (2019,
p- 938) indicate, that technology, political and financial are likely to risk in construction
projects. Karim et al. (2012, p. 339) also found other risks to be present in construction
projects and linked to contracting such as time constraints related, cost-related, quality-related,
resource-related, and lastly communication-related. Karim et al. (2012, p. 339) explain that all
the risks found in their study were imminent to have a negative impact on the projects and
affected one or more of the main crucial outcomes of construction projects, such as the scope,

time, and cost.

2.3 Bennett s project life cycle (PLC)

As mentioned in the introduction and in the purpose section of this paper, the second part of this
study aims to classify risks using a project life cycle. Hence an overview of the different risks that
exist in construction projects, and the different risk classifications as deducted from the
literature was explained in the previous chapter. The risks that are later found from the primary
data and classified with the PLC framework of this study will further act as a bridge to link this
first part of the study with the next part of this study which is risk management in a PLC setting.
Since the first part of the research question for this study aims for the classification of project
risks using a PLC approach and for this to be feasible, it became crucial to explain the different
stages of the construction life cycle. The project life cycle is a good way to understand the
structure of a project over time as it represents a sequence of phases for which a construction
project must pass before the project comes to completion. From the time the owner first
conceived the idea for a construction project until the point when the contractor vacated the site
for the final time. The PLC also provides an understanding of the saliency of risks in the
different PLC stages of construction projects where some risks are more salient during a specific

stage of the PLC while other risks are more salient during another stage of the PLC.

Bennett (2003, p. 7) developed a PLC approach that was especially suited for the construction
industry and construction projects since it consists of all the important stages that construction
projects are likely to go through from the beginning to the end of the construction projects. This
model is particularly suited for construction projects as it consists of two contractors related
phases, something that is not often included in other life cycle models. The different phases that
are part of the Bennett model (2003, p. 7) are the pre-project phase, the planning, and design
phase, the contractor selection phase, the contractor mobilization phase, the project operation

phase, and finally the project closeout and termination phase.

According to the author, the stages here above are very likely to be the stages that construction
projects go through until their completion, yet in practice, this does not mean that all

construction projects need to pass through exactly these stages.
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Nevertheless, Bennett’s PLC model was used for this study, as the model is especially
appropriate to use for construction projects. Hence, in the next section of this study, Bennett's
PLC approach will be presented in detail along with the activities associated with the respective

phases of his PLC model, structured in this way, the results should be an understanding not only

of the importance of each phase individually, but also provide a better overview of the

construction risks that are predominant within each PLC phase. The different stages of the

construction life cycle developed by Bennett (2003, p. 7), are shown in the table 1 shown

below, and focus particularly on what stakeholders are doing in the respective stages of a

construction life cycle.

Table 1: Stages of the construction life cycle according to Bennett (2003).

Pre-project phase
&
Conceptualization

Decision makers of the construction project will identify different business opportunities, choose
the delivery system and decide which type of contracting to use.

Planning and
design phase

Decision makers will establish the project objectives, make an actual design and prepare the
contract documents. There should also be a detailed project plan, financial plan, quality plan, and

risk plan.

Contractor
selection phase

Decision makers will look at different tendering conditions such as a bid or not to bid and submit

offers.

Contractor
mobilization phase

Decision makers and the contractor will make the preparation for the operational phase of the

project.

Project operation
phase

This phase of the PLC is also the stage when the actual construction begins. Decision makers and
the contractor will monitor and control resources, manage documents, and control the overall

project in relation to time, cost, and quality of work.

Project closeout
and termination

phase.

Decision makers will make the final inspection of the project. In addition, the finishing of the

interior and exterior of the construction should be made.

2.4 The different stages of Bennet s PLC and some of the
identified risks

Westland (2007, p. 59), explains that during the pre-project phase, which is the first stage of the
construction PLC, project owners start to define if and where there is a need for a construction
project and how to meet that need, which will then, in turn, become an opportunity. At this
stage, whether an idea will be conceptualized into an actual construction project will be decided
upon in the planning and design stage of the construction life cycle (Bennett, 2003, p. 8).
During the pre-project phase, the owners of a future project start forming an idea of the
different stakeholders that could eventually be part of the construction project where such
stakeholders could be everything from contractors, banks, and consultants, to architects and
designers. At this stage of the PLC, owners of the potential project would also start to think

about how the many future tasks of the project would come to be distributed among all the



chosen stockholders (Westland, 2007, p. 59). In addition, during the pre-project stage and
conceptualization phase, the owners of the construction project would start to initiate the idea
of whether they will use both an architect and a contractor holding the architect responsible for
the design while the contractor would be responsible for the construction or alternatively let a
single entity be responsible for both the architectural designs and the construction of the project

(Bennett, 2003, p. 8).

During the planning and design phase, which is the second stage of the construction PLC,
project owners will first start analyzing how they can start to materialize and implement their
entrepreneurial idea that was first conceived in the pre-project and conceptual stage of the PLC
given a set of criteria. Such criteria could, for example, be regulatory circumstances that would
prohibit a certain construction idea to be realized and it is not uncommon that a project is not
granted construction authorization by governmental bodies. Once owners have a fair and a good
estimate that the project could be realized, the project owners will start to look at where and
how they could obtain sources of funding for the project (Bennett, 2003, p. 9). Secondly, the
owner will analyze the different engineering criteria needed for the project where these
engineering criteria could be the materials that would be used for the project and these materials
could range from wood to cement or other. Owners would also together with architects and
engineers start to look at the structural design for the projects, meaning the aesthetic of the
construction or building. The choice for the structural designs is first carried out by an architect
and/or building engineer who is aware of all the engineering requirements and the engineer, or
the architect would then propose a structural design mock-up to the owner. It is important to
mention that the architect or engineer being responsible for the structural design, must ensure
that this design favours both the public and any political bodies. This is because the latter will
ultimately and indirectly become stakeholders of the project once the project would be

materialized and, in some cases, geographically affected by the construction project.

Therefore, especially for bigger construction projects there is a political risk in this stage of the
PLC, and where the root cause of these political risks entails both public and regulatory
acceptance or public and regulatory rejection of the construction project (Zou et al., 2008, p.
123). Hence, it is consequently important from a political standpoint to make sure that the
construction project is accepted both in the eyes of the public and by different governmental
bodies that have any decision-making authority over the project. Polat et al. (2014, p. 435)
further made a study where they found that one of the most important and existing risks of the
planning and design stage of the PLC relates to design risks. The authors explain that design-
related risks often start in this stage of the PLC and these design risks could also unwillingly be
transferred or passed onto the other stages as the project passes through the different stages of
the PLC. According to the same author, the reasons for these design risks occurring during the
design and planning stage of the PLC and passed onto other stages of the PLC are due to mocks
up changes, design changes, and that there are too many contradictions of the design documents

as well as constructability problems. These contradictions often occur because there is a
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mismatch between the design and what could be physically achieved (Polat et al., 2014, p. 435).
Hence the authors above suggest, to avoid any risks during the planning and design stage, the
design documents and the technical information of the project must be well considered and
documented in advance and before the project starts. Renuka et al. (2014, p. 33) explain that
other risks exist in the planning and design phase of the PLC which are related to both the site
for which the construction project will take place but also other unknown geological conditions.
The authors argue that, if a construction project starts on a site where the geological conditions
are not well known in advance nor have these conditions been well documented before the
project starts, there is a great risk that the project will run into difficulties in the operation phase

of the construction project.

The contractor selection phase is the third phase of the Bennet PLC model, and this phase is one
that is the most overlooked risk in construction projects nor is this stage often included in
different PLC models as well as being a stage that is not very well documented in the literature.
However, there is some research that suggests that the bidding and the contractor selection
processes are an important phase of the construction PLC for the project owner and the
contractors as there are many risks involved in this process (Arslan et al. 2006, p. 1406; Karim
etal. 2012, pp. 340-344; Schieg 2006, p. 79).

During the contractor selection phase of the construction PLC, the project owners will select a
contractor where this contractor will, if awarded the contract, have the responsibility to realize
the project. The owner of the project can decide to start a bidding round where all the potential
contractors will be invited to make an offer for the construction project. However, the owner
can also invite only a few handfuls of contractors to bid for the contract, if the owner believes
that these few handfuls of contractors are the most suited to perform the construction of the
project. The contractors would first give each an offer including the estimated price that the
owner must pay for the project, the engineering criteria, and the amount of time that the
project will take to its completion. Once the owner has received all the bids, the owner will

have to decide which one of the bidders will receive the construction contract.

The choice of a contractor during the selection phase of the construction PLC is an important
part of the construction process. For the owner of the construction project, it is important to
choose the correct contractor since several studies have shown that there are a great number of
risks in relation to the selection of a contractor. Once a contractor has been given the
construction contract, hence being responsible for the project completion, it may turn out at a
later stage of the PLC that the contractor may not have the necessary technical skills and
experiences to attain the construction objectives. It is further possible that the contractor may
not be able to fulfil all the requirements as set in the contract between the owner and the
contractor (Karim et al., 2012, p. 348; Schieg 2006, p. 79; Ehsan et al., 2010, p. 19). During
the contractor selection phase of the PLC, a real risk exists for the owner to choose the wrong
contractor and there are many reasons why this could happen. The contractor often gives very

low prices in the bidding stage, and they do so to increase their chance of getting a construction
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contract due to competitive pressures or scarce start-up funds (Flyvbjerg, 2006, p. 7).
Sometimes, contractors in the construction industry deliberately and strategically tend to
overestimate benefits and underestimate costs. There is often a fine line between the contractor
receiving or not receiving the construction project contract at the bidding stage because if the
contractor overestimates the cost of the construction project, the client might not accept the
offer but if they underestimate the cost of the project, the contractor might lose a great amount

of money in performing the task (Potts, 2008, p. 75).

In turn, contractors may compensate for any loss by reducing their own operational costs during
the project, hence jeopardizing other criteria such as predefined quality and scope. These actions
could lead to a loss of reputation for both the contractor and the owner of the project, as well as
lead to conflicts between these two parties. Overestimates by contractors could also occur
because of the psychological effect of optimism bias and overconfidence, meaning that the
contractors may judge future outcomes in a more optimistic light than is warranted by actual
experience. Malmendier and Tate (2005) wrote in their research paper that “overconfidence is
especially strong among highly skilled individuals, possibly due to insufficient weighting of the
comparison group ('base rate neglect’)” (p. 651). As explained here above, the contractor
selection phase is not without its risks and as such, it is important for both contractors and
owners to realize the risks that are associated with this stage of the PLC. Nevertheless, once the
contractor has been chosen to perform the construction of the project, the project moves into

the next stage of the PLC, namely the contractor mobilization phase.

The contractor mobilization phase is a small phase between the contractor selection phase and
the project operation phase. During the contractor mobilization phase, some small activities are
completed before the project operation can start. Such activities include establishing insurance
and licenses for the construction project. The contractor mobilization phase also includes the
organization of the different workplaces and the construction site. Such workplaces include the
provision of temporary building services, access and delivery of materials, and security criteria
(Bennett, 2003, p. 9). As far as the literature is concerned there are very few and almost non-
existing risks during the contractor mobilization phase. There could be many reasons for this but
one hypothesis or the absence of risks could be that this stage consists of very few activities and
that the few activities that do occur in this stage of the PLC are mainly administrative.
Nevertheless, once the contractor mobilization phase has been completed the PLC passes

through the next stage of the construction life cycle which is the project operational phase.

The operational phase is the phase of the PLC where the actual construction of the building
begins. During the operational phase of the project, the contractor and the owner monitor and
the operation control manages the resources and makes sure that communication on the
construction site runs smoothly (Bennett, 2003, p. 10). During the project operation phase, the
owner and the contractor need to make sure that the project runs on time and on schedule.

Monitoring the construction schedule is important since there are many unexpected planning
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changes that occur in the operation phase of the construction project (Schieg, 2006, p. 79). The
owner and the contractor also need to closely monitor the costs of the project and make sure
that all the technical requirements are met (Bennett, 2003, p. 10). During the project operation
phase, a lot of time is spent making sure that the resources are allocated correctly to the
construction operations. It is also the job of the contractor to coordinate the different
communication activities within the teams on the construction site and with the different
stakeholders (Bennett, 2003, p. 205). It is also the contractor's responsibility to make sure that
the personnel are performing their tasks in the right way, and that there are no disagreements
between the different teams of the construction project (Schieg, 2006, p. 79). Communication
in construction projects is especially important since improper coordination between teams
could affect how well the construction project will progress and meet the project objectives
(Renuka et al., 2014, p. 33).

The last stage of the PLC is the project close-out and termination phase. This phase is the end
phase of the construction project life cycle, and this is the phase where the final product is
delivered and handed over to the owner if a contractor was used for the project. In theory, the
project close-out and termination phase consist of two different stages. The first stage consists of
the completion of all the physical and operational activities on the construction site. The second
stage consists of the closure of the project, which involves the preparation and signing of an
array of documentation. Such documentation often consists of financial statements, certificates,
and project records of the operations and the inventory of spare parts that have not been used.
After the preparation of these documents, they are handed over to the owner of the construction
project (Bennett, 2003, p. 289).

It is not uncommon for the contractor to review the whole project and make assessments for
potential improvements for the next construction project (Westland, 2007, p. 59). However,
many problems ensue during the project closeout and termination phase. Bennett (2003)
explains that the contractor of a construction project often does not finish the project at one
hundred percent (p. 289), which results in quality concerns for the owner of the project.
Bennett (2003) further states: “Construction projects proceed smoothly until they are 95
percent completed, and then they remain at 95 percent forever” (p. 289).

According to the same author, the main reason for this incompleteness is due to an early
disengagement from the construction company because the contractor needs to make sure to
secure the next project and this disengagement especially arises when there is no future project
that has been secured by the contractor. Another reason for this disengagement is the contractor
wanting to make sure that not too much time passes and is lost between the finalization of one
construction project and the start of another which will result in higher costs at the expense of
the constructor because of an idle workforce. In other words, the contractor is transferring time
and resources to secure the next job away from the ninety-five percent finished project.
Another reason why a project is most often not completed fully is that the contractor has grown
comfortable and has become less motivated to complete the construction project (Bennett,

2003, p. 289). An added common risk factor at this termination phase of the construction

13



project is that the project end is delayed. The delays are not only caused by delays in the project
closeout and termination phase of the construction project but are most likely to be the sum of
the added delays that occurred during all the previous stages in the construction life cycle
(Schieg, 2006, p. 79).

2.5 Risk management

In the previous sections, we explored the topic of risks that exist in construction projects as well
as the different stages of Bennet’s PLC. Previously, it became clear that many very different
types of risks exist in construction projects. From the previous chapter, this study identified
many risks where the risks identified showed to occur in one or more stages of the stage of PLC
and in some cases, the same risks occur not only in one stage of the PLC but in all the stages of
the PLC. Because of the number of risks that exist in construction projects, it becomes
important to explore the topic of risk management both from a practical and theoretical

perspective.

Hence, in this last part, the study will present the notion of risk management in more detail.
Uher (2003, p. 253) defines risk management as “a systematic way of looking at areas of risks
and consciously determining how each of these risks should be treated”. Risk management can
also be viewed as a management tool that aims at identifying sources of risks and uncertainties,
determining their impact, and developing appropriate management responses (Uher, 2003, p.
253). According to Aven (2009, p. 176), risk management is used to “ensure that the adequate
measures are taken to protect the people, the environment, and assets from possible harmful
consequences for the activities being undertaken”. But according to Baloi and Price (2003) “the

main objective of risk management is to reduce uncertainties and thus improve decision rnaking”

(p. 265).

As mentioned previously by Beckers et al. (2013, p. 2), one cause for the failure of meeting the
construction project's objectives is due to a lack of professional and forward-looking risk
management. The same authors explain that managers and project owners often fail to estimate
the outcome of risks occurring in various stages of construction projects which in turn could
have negative consequences for the outcomes of the construction projects. As such there are
benefits for construction stakeholders to correctly manage risks in construction projects. The
benefits of risk management in construction projects are especially accentuated by Banaitiene

and Banaitis (2012) as they state:

“Risk management helps the Iee)/ project participants, client, contractor or developer, consultant, and
supp]ier to meet their commitments and minimize negative impacts on construction project pe{formance
in relation to cost, time and quality. Risk management is an iterative process meaning the process is
beneficial when it is implemented in a systematic manner throughout the lifecycle of a construction

project, from the planning stage to completion” (p. 430).
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The later describing the benefit of risk management is also shown by Shibani et al. (2021, p. 8)
as their results indicates that Risk management implementation play a significant role in the
project success. The use of proper risk management also gives some advantages when it is used
correctly and such advantages could be the achievement of previously set objectives, shareholder
reliability, reduction of the cost of capital, and fewer uncertainties regarding potential risks that
could occur during the project as well as creating value for the project (Ehsan et al., 2010, p. 5).
Serpella et al. (2014, p. 654) explain that there are many deficiencies in the management of risks
in construction projects and there are indications that not all countries use the same techniques
for risk management and the consistency in which risk management is used also varies depending
on the geography of the construction project, hence there is not a clear standard for its use in
practice. The same authors clarify that project owners that use risk management in construction
projects often do so with a reductionist approach that produces poor results and limits the
quality of project management within construction projects. In addition, many companies and
project owners that hire construction services and contractors on a recurring basis do not apply
systematic risk management for their construction projects which often affects the construction
project negatively (Serpella et al., 2014, p. 654). In addition, the measures put in place for risk
management in both small and bigger construction projects are not always respected or used as

efficiently as possible.

The deficiency of implemented risk management in construction projects and the reasons for its
poor use are further accentuated by Akintoye and Macleod (1997) as the authors explain that
“formal risk analysis and management techniques are rarely used due to a lack of knowledge and
doubts on the suitability of these techniques for various construction industry activities” (p. 31).
Other literature shows that medium-sized construction projects with a revenue of between 60
and 120 million euros have, according to Hwang et al. (2014, p. 116) a relatively small level of
risk management implementation. The authors argue that the lack of risk management processes
implementation for smaller construction firms is due to a lack of time for its implementation
from the decision makers, a lack of budget where the low-profit margins of smaller construction
companies make decision-makers believe that risk management is deemed unnecessary. In
addition, small construction projects in comparison to bigger projects, do not often implement
risk management because the process is tedious, costly, and understood as involving too much

information gathering and analysis, which is deemed too time consuming.

2.6 Risk management cycle

Smith et al.’s model (2009, p. 40) here below was chosen to show the different steps often
taken for risk management and to identify how the different risks that were found from the
primary and construction projects were managed. There are many different approaches for
managing risks in construction projects, but this study chose the risk model below that uses the
four steps of the risk management model as suggested by the authors in the figure 1 shown

below:
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Figure 1: Risk management cycle, presented by Smith, Merna, and Jobling (2009, p. 40).

Risk identification is the first part of the risk management cycle. During the risk identification
stage of the risk management cycle, stakeholders of construction projects try to identify which
risks are salient during their construction project as well as identify risks that are likely to occur
during the project. According to Heldman (2010, p. 13), risk identification involves identifying
and documenting all the risks that could affect the project, and ultimately as such the end goal of
the risk identification process is to be able to produce a list of documented project risks.

As stated in the previous section, it is not uncommon in the planning and design stage of the
construction project PLC to start the project by first making risk plans with the process of
identifying any possible upcoming project risks. According to Smith et al. (2009, p. 44),
common techniques that are used to identify risks at the risk identification stage are
brainstorming sessions with key project stockholders and conducting interviews with project
personnel from different disciplines and staff within the project. Other risk identification
techniques involve the examination of historic data from the same type of construction projects
as well as reviewing risk registers from previous similar projects to tap into already known
information about potential risks, hence facilitating risk identification by utilizing corporate
knowledge. (Smith et al., 2009, p. 44).

Other risk identification techniques found in the literature are workshops, questionnaires,
benchmarking activities such as reference class forecasting, and documenting the experience of
stockholders and consulting experts in the risk field. There are some issues when stockholders
use risk identification for finding upcoming risks in projects as deduced from the literature
(Smith et al., 2009, p. 33). The risk identification process is often heavily decentralized meaning
that each stakeholder in the project will list only the risks from their respective part. This
process can produce a long list of uncorrelated risks, from which project owners are forced to
select and monitor a few among many and to abandon others that could have an impact on the

project.
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Risk analysis is the second step of the risk management cycle from the framework presented by
(Smith et al., 2009, p. 40). The risk analysis part of the framework consists of systematically
using all available information to be able to describe and calculate the risks associated with a
given phase (Holmgren & Thedéen, 2009, p. 199). Risk analysis can be further defined as “the
systematic assessment of decision variables which are subject to risk and uncertainty.” (Edwards
& Bowen, 1998, p. 1). Risk analyses often contain questions such as: What can go wrong? How
likely is it for different risks to happen and what could be the consequences if any risk does occur? These
questions are asked to find, organize and categorize the set of risk scenarios. Therefore, the
process of analysing risks is important because it gives an understanding and awareness of the
impact and consequence of a risk for the project (Smith et al., 2009, p. 46). The risk
management literature shows that there is a wide range of risk analysis techniques and tools that
could be used to analyse risks, but only a handful of these tools are used in practice (Forbes et
al., 2008, p. 1242). As stated above there is a wide range of risk analysis techniques available
and some technologies may be too detailed and complex to fit all construction projects, while
other techniques may be too superficial or simplistic for other construction projects. Therefore,
the different techniques that will be used for risk analysis will to some degree depend on the
type and the size as well as the tools available for any given construction project (Smith et al.,

2009, p. 44).

Nevertheless, it is worth mentioning that the most common techniques used for risk analysis are
sensitivity analysis, scenario analysis, probability analysis, probability impact, and priority
analysis (Smith et al., 2009, p. 51). According to Akintoye and Macleod (1997, p. 35), other
tools and techniques used for risk analysis consist of risk premium, risk-adjusted discount rate,
subjective probability, decision analysis, sensitivity analysis, Monte Carlo Simulation' and
Delphi techniques’. Forbes et al. (2008, p. 1244) explain that there are approximately 36
different techniques available to analyse risks, but that only a handful of these techniques are
used in practice where those are subjective probability, Monte Carlo simulation, and sensitivity
analysis. According to Forbes et al. (2008, p. 1244), other techniques existing for risk analysis
are not as widely adopted nor used because there is a lack of confidence in the techniques, or
these techniques are perceived to have a lack of applicability to a certain type of construction

project. Flanagan et al. (1987, p. 56) give more clarity for the vast number of existing

" Monte Carlo simulation is a probabilistic risk analysis technique that provides information such as
estimates of the likelihood of achieving certain project targets and the likely range of outcome of the
project in terms of its duration economic parameters where computers programs are used together with
model simulations.

? The Delphi technique attempts to produce objective results from subjective discussions it is an
interactive forecasting method, which relied on a panel of independent experts. This method is often
used to understand the likelihood of occurrence and potential impacts of identified risks (Kamane &

Mahadik, 2013, p. 59).
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techniques for risk analysis when they explain that three dominant approaches are used for risk

analysis consisting of sensitivity analysis, probability analysis, and Monte Carlo simulation.

Risk response is the third step of risk management from the framework presented by Smith et
al. (2009, p. 40). In the risk response stage of the risk management lifecycle, the response to a
risk can be fourfold, and such a stakeholder can approach a certain risk in four different ways.
One can either avoid the risks, reduce the risk, transfer the risks, or retain the risks (Smith et
al., 2009, p. 192). According to these authors (2009, p. 46) risk avoidance and risk reduction is
an obvious first steps in the risk response stage of the risk management lifecycle. Once the risks,
particularly the sources of risks, have been identified and analysed, it may be possible to
formulate methods of avoiding certain risks, while making only minor changes to the project.
Risk avoidance means that by looking at alternative solutions to the construction project, the
risks can be eliminated. In extreme cases, projects may be abandoned due to an inability to avoid
or reduce some of the risks (Smith et al., 2009, p. 46). However, by changing certain features
of the project, it may be possible to avoid the number of risks in the project, rather than trying
to avoid the risks totally. Risk avoidance and risk reduction can further be achieved by
minimizing the potential risks by decreasing their likelihood of occurrence. Hence, it becomes
important for the process of risk mitigation and for stakeholders to be aware of the probability

of occurrence and the impact that these risks would have if they occurred.

It is also possible to transfer different risks, where the responsibilities for any risk consequences
and outcomes are transferred to an outside party or to any of the project's stakeholders.
According to Smith et al. (2009, p. 92), risk transfer involves transferring risks from one party
to another, without changing the total amount of risk in the project. Risk transfers can occur
between the parties involved in the project or one party and the insurer. The authors agree that
the decision to transfer any risks to another party is implemented through an insurance policy or
under certain conditions of the contract, but there some conditions that are needed to be taken
into consideration when transferring risks to another party (Smith etal., 2009, p. 192).

First, it is important to distinguish, if the party that is absorbing the risk, i.e., the party where
the risk is being transferred, can manage or control that risk, and whether they would accept the
consequences should the risk be realized (Smith et al., 2009, p. 192). It is generally agreed upon
that risks should be accepted by the party that is best able to manage or control them, or the
party that is best able to accept the consequences should they occur. In addition, according to
the same authors, there is little point in transferring any risk to a party that cannot manage the

risk or cannot accept the consequences should the risk come to be realized.

The last stage of the risk management cycle is called risk retention and review and is the fourth
step of the risk management process as per the framework presented by Smith et al. (2009, p.
40). The risk retention and review process are the last possible strategy for risk response, which
is when a risk cannot be transferred or avoided, and where the only best solution is to retain the

risk (Smith et al., 2009, p. 193). If risks are retained, these risks may either be controllable or
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uncontrollable. If the risks are controllable, then control may be exerted by the stakeholders of
the project to reduce the likelihood of occurrence or the amount of impact of that risk (Smith et
al., 2009, p. 93). The timing of an action taken to mitigate the effects of risk may dictate the
action that is chosen. The first possible action is one that reduces the chance of the risk
occurring. Then there are after-the-fact actions (Smith et al., 2009, p. 393). This refers to
actions that are taken once the risk comes to occur; using the resources that are available at the
time the action is taken, a purely after-the-fact action requiring essential prior actions. These
actions require the use of contingency measures that are planned prior to the start of the project
(Smith et al., 2009, p. 93), which is why proper risk identification and risk analysis are crucial to

reducing actual risk occurrences and their impact.

To conclude, how well stakeholders in construction projects handle different risks that are likely
to occur in construction projects will ultimately depend upon the thoroughness and clarity of the
two first steps of the risk management process, risks identification and risk analysis (Smith et al.,
2009, p. 193).

3 Method & data collection

This chapter describes the method of data collection. Saunders et al. (2009) describe the method
section of a study to be an explanation of the “techniques and procedures used to gather, analyze
and present data” (p. 43). Secondary data refers to the published articles and summaries, which
provide information to answer the study question at hand, but this data also gives support for the
final findings, discussion, and conclusion of the study. Primary data, on the other hand, is all the
new information gathered to address the study research question where this primary data refers

to the raw data collected through interviews or other means (Saunders et al., 2009, p. 261).

3.1 Secondary data

In this study, secondary data was used for the background and literature review section. Cooper
and Schindler (2014, p. 118) explain that secondary data has the main advantage of saving time
and money since data is already available for a specific subject which can later be used to support
the primary data obtained during the study. To be able to use secondary data in an efficient
manner there are some rules that need to be taken into consideration. First, secondary data
should have all the information needed to cover and address the specified study question
(Cooper & Schindler, 2014, p. 94). Secondly, the detail of the secondary data should be precise
and accurate enough to be able to align with the definition of the problem that the study
question is trying to address (Cooper & Schindler, 2014, p. 94). Therefore, following the
authors’ theory, there should be guidelines to ensure that the secondary data is relevant to the

study question and of high quality (2014, p. 95).
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In this study, the secondary data was collected from peer-reviewed scientific journals that were
found in two different universities e-libraries, namely the e-library of University of Gavle and
Copenhagen Business School. The secondary data in this study was used to understand the risks
that exist in construction projects and how they could be classified in a PLC setting. The
secondary data was also used to find a risk management framework that could be used as the
framework of choice for this study. As such, the risk management framework presented by
Smith et al. (2009, p. 40) was used to understand the concept of risk management and used later
to answer the second part of the research question that aims to identify any process or
techniques that were used by the participants of the interviews. to identify, analyze or mitigate

any risks that existed in their construction projects.

3.2 Primary data

The primary data was used for two reasons. First, to answer the first part of the research
question that aims for the classification of risks in a PLC setting. The primary data were used as a
complement to the secondary data in table 3 shown in the next chapter and as such, if there
were risks that were not found in the literature but of relevance to the purpose of this study,
then primary data were used to fill this knowledge gap and how this was done will be covered

further in later chapters.

The second aim of the primary data was to collect data and find evidence to be able to answer
the second part of the research topic which covers risk management and how different processes
and techniques were used for risk management in relation to the different construction projects
that the participants of the primary data took part in. The details of the participants that were
included in this study can be revisited in the table 2. This table contains the anonymized
participants, the associated company they represent, their respective roles in the project, the
construction projects that they have been part of the cost of the project they were involved in,
and finally the duration and date of the interview. It may be important to notice that Respondent
D represents two different projects. Hence, when speaking about Hotel Charleroi this is
represented by the D1 code, and project Mons is the D2 code. When the project coordinator
(respondent C) talks about the project Mons (D2), it is the same project as described by
respondent D. The (D2) and (C2) are therefore the same project. The data from the interviews
were collected on five different occasions where the interviews were all face-to-face encounters.
The advantages of face-to-face interviews are the depth and the detail of the data that is
collected. This method for data collection was used because of its high quality, in comparison to
other data collection methods since the interviewer can improve the quality by observing and

probing with additional questions (Cooper & Schindler, 2014, p. 148).

However, there may also be disadvantages of face-to-face interviews in comparison to other data
collection methods because face-to-face interviews are time-consuming, could deliver biased

responses, and require a lot of time for data processing.
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Before the interviews took place, I composed interview questions that can be found in the

appendix section of this study. Nevertheless, the interviews were conducted and recorded in the

mother tongue language of the participants which is French. Once the interviews were

recorded, the interviews were then transcribed in their original language.

Table 2: Interview participants and their construction projects

. . Construction . .
Name of Project | Construction Project . Interview
. . Company . Reference Time
participants Roles Project Cost date
symbol
Various
Abgren . 40 01/02/201
Respondent A . Expert construction - - )
Construction min 6
type
Project 12
Respondent B | Wan der Valk | owner / Hotel Verviers million 39 26/01 /201
Client 3 euro i
Respondent C Project 17 28 | 15/01/201
Wan der Valk | coordin Hotel Mons 2 million )
min 6
ator euro
Project 15
25 20/08/201
Respondent D | Wan der Valk | Coordin | Hotel Charleroi 1 million . / 6/
ator euro i
Respondent D . 17
Wan der Valk Project Hotel Mons 2 million 2.5 207087201
owner min 6
euro
Respondent E Confederation Risk Variou§ 15 26/01/201
de construction - - )
. Expert min 6
construction type

Qualitative interviews can be categorized in three different ways, namely standardized (formal

or structured) interviews, unstandardized (informal or non-directive) interviews, and semi-

standardized (guided semi structured or focused) interviews (Berg, 2000, p. 68). In this study, I

used the semi-standardized interview method to collect my primary data and this method

involves the use of many predetermined questions on a special topic, where these

predetermined questions are asked in a systematic and consistent order. However, the

interviewees were allowed some degree of freedom to elaborate on the pre-prepared questions

during the interview, meaning that the interviewees were permitted and expected to give any

additional information to the questions asked (Berg, 2000, p. 70). If the subjects did not

automatically give additional information to the questions provided, then I probed with follow-

up questions if I deemed that more information was needed on a specific topic. These follow-up

questions were mainly asked as they provide benefits to the study as probing questions give

“interviewers a way to draw out more complete stories from subjects” (Berg, 2000, p. 76).

From the interview questions that can be found in the appendix, the first part of the questions

related to the role that the respondent played in their construction projects and what
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construction projects the respondents took part in. The second section of the interview
questions related to whether any of the objectives of cost, time, and quality were met, and if any
of these objectives were not met, I proved to understand why this was the case. The first three
open questions of this second part of the interview questions were asked to understand if any
risks in the construction projects the underlying causes were for one or more of the objectives
not being met from the various construction projects of the participants. The third part of the
interview questions in the appendix is related to the PLC and the risks that exist in each stage of
the PLC of construction projects. For the questions in the third part of the appendix, I let the
interviewees themselves explain how they perceived the project life cycle of construction
projects, and if the respondents did not understand what the construction project life cycle was,

Bennett's PLC was explained to them.

During this part of the interview, [ used open questions to let the interviewees identify which
risks they believed to be the most prominent risks during each stage of the construction life cycle
developed by Bennet (2003, p. 7). I also probed this by asking the participants if they believed
that other risks were of importance to include in the different stages of the PLC that did not
particularly relate to the risk experience of their construction projects but rather any risks found
in the construction industry in general. The aim of the fourth part of the interview questions was
to understand how the interviewees dealt with different risks that exist in construction projects
and if any risk management tools or processes were used to identify, analyze or mitigate for
these different risks in their own construction projects or to their knowledge, in the
construction industry in general. The last open questions were asked to give the interviewees
the possibility to further give additional information on the topics covered by the interview and
to provide any new information that may not have been covered from previous interview

questions and topics.
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4 Empirical Findings

In previous chapters of this study, the risk literature was reviewed to give an overview of three
main but distinct parts of interest for this study that is: the construction project lifecycle (PLC),
the risk management framework presented by Smith et al. (2009, p. 40) and find risks that exist
in construction projects as well as how these risks are classified. From the previous chapter, risks
that exist in construction projects were collected from the risk literature together with the

author’s different risk classifications.

Therefore, this section will aim to combine the risks existing in a construction project that were
found from the primary data and add these risks into a new table called table 3 shown below to
have a complete list of risks summarised in one same table. In this table will also be summarized
the risks that are mentioned by the interviewees of the primary data and if that happens, the
risks from table 3 will be further classified into Bennet's PLC framework and table 4. Hence,
risk table 4 shown further down, will aim to classify the risks that were either found from the
secondary data given that these risks were also found to be risks by the interviewees of the
primary data, or the risks found from the primary data but not found to be risks from the
secondary data into to the different stages of the construction project life cycle developed by
Bennet (2003, p.7).

The last part of this chapter will examine how risk management was used against the different
risks that have been identified to exist in various construction projects by the respondents of the
primary data, thus including the risk found from the secondary data given that they were also
found from the primary data and the risks found solely from the primary data. The figure 2
shown below shows the risk elimination steps taken to classify risks into Bennet's PLC model
(2003):

4. Risks marked by "X" in table 3 is classified into Bennets
PLC model in table 4.

3. Risks found from primary data and not from secondary
data will be included in the PLC table 4 (These risks are all
marked by an "X" in table 3).

2. The risks found in the construction projects mentioned by
the interviewees of the primary data are summarised in
table 3.

1. Several risks found from the literature is summarized
into a risk table 3.

Figure 2: Data collection methodology in this study.
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As stated previously, the first subcategories of the research question of this study are “What are
the risks in the different phases of construction projects PLC?”

Combining both the risks found in the primary data and the risks found from the secondary data
in the same table (table 3) gives a complete overview of all the risks that could later come to be
categorized in table 4 which is the PLC model developed by Bennet (2003, p. 7).

When a risk originated from the risk literature and that same risk was also mentioned to be a
risk for the construction projects of the participants of the primary data, then this risk is marked
in the column with an “X”. If a risk was a risk that only originated from the secondary data but
not mentioned by the participant of the primary data, then this risk is not marked with an “X”
and not included in table 4. Therefore, only the risks that either originated from the primary
data solely or the risks found from the secondary data but given to also exist in the construction

projects of this study as mentioned by the interview participants, are marked with an “X” and

included in the PLC model of table 4.

At the end of this chapter and in table 4, all risks marked with an “X” in table 3 were classified
into the PLC table developed by Bennet (2003, p. 220), thus being certain that only the risks
that are seen to be actual risks for the type of construction project of this study remain in scope
for further discussion. It is important to mention that the risk classification and risk group found
in table 3 in column “risk category” were created by using many of the same risk classification
groups used by the many authors found in the literature review of this study. This risk category
classification was made to differentiate the diverse risks and to make it easier to read and
understand the different risks in the table 3 shown below. It is fully possible that if the same
study were to be made by other authors, these authors could have classified the same risks in a

different manner.
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Table 3: Risks identified from secondary and primary data where the risks marked by an “x” will be classified in table 4 (PLC model)

(2012)

Risk
mentioned
Risk . Pri . .
19 Risk category rimary or Risk factors to exist by
number Secondary data .
Primary
Data
1 Financial risks Karim et al. (2012) Delays in payment for claim
2 Financial risks Karim et al. (2012) Cash flow difficulties
3 Financial risks Karim et al. (2012) Insolvency of subcontractors X
4 Financial risks Karim et al. (2012) Insolvency of suppliers
5 Financial risks Karim et al. (2012) Lack of Financial resources
6 Financial risks Ehsan et al. (2010) Financial risks X
E issi
7 Financial risks Hropean commission Budget based on incomplete data
(2005)
E issi
8 Financial risks Hropean commission Cost related risks X
(2005)
Cash flow and financial difficulties faced
9 Financial risks Ismail et al. (2014) ash How and fmancial cifficutties facec
by contractors
E ical (Price fluctuati h
10 Financial risks Baloi & Price (2003) conomical (Price fluctuation, exchange X
rate & markets)
11 Financial risks Karim et al. (2012) Poor estlimatlon of resources risks X
(forecasting)
12 Financial risks Karim et al. (2012) Budgeting risks X
P stimation of cost and the ti
13 Financial risks Polat et al (2014) oor. estimation of cost an .e me X
required to complete the project
14 Financial risks Ismail et al. (2014) Subcontractors’ bankruptcy X
Risk of railability of funds and
15 Financial risks Renuka et al. (2014) .1s O, una.\ ariabiiity o u1.1 S .an( o x
financial failure from banking institutions
Natural envi t
16 .akura environmen Renuka et al. (2014) Environment and geological risks X
risks
7 Natural environment | o & Price (2003) ConsFltuctlon risks (Geology site N
risks condition)
Natural environment
18 . Renuka et al. (2014) Natural Hazards
risks
19 Natural environment Renuka et al. (2014) Risks of underlying pipeline and rock N
risks structure
20 Natural environment | Lo (2003) Site cjo.n<11t1.()ns and unknown geological N
risks condition risks
Natural envi t
21 .akura crvronmen Baloi & Price (2003) Weather and seasonal implications risks X
risks
22 Socio Political risks Renuka et al. (2014) Political risks X
23 Socio Political risks Karim et al. (2012) Change in law and regulations
Political (political system, lab
24 Socio Political risks Baloi & Price (2003) olitical (politica SYSTE, Tabott & X
government relations)
25 Socio Political risks Ehsan et al. (2010) Socio Political risks
26 Socio Political risks Banaiticne & Banaitis Public objections of project X
(2012)
Banaiti Banaitis
27 Socio Political risks ( ;gilz;ene & Banaitis Expired temporary construction permits
Banaiti & Banaitis
28 Socio Political risks anartiene & banars Laws and local standards change
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Risk

Risk Primary or mentioned
Risk category Y Risk factors to exist by
number Secondary data .
Primary
Data
Banaiti & Banaitis
29 Socio Political risks anatiene & banaris Tax change
(2012)
30 Socio Political risks Baloi & Price (2003) Fraud and corruption
Banaiti Banaitis
31 Socio Political risks ( Za(r)liuz;ene & Banaitis Expired temporary construction permits
Banaiti & Banaitis
32 Socio Political risks ( 2;18;112;ene anartis Project desirability and public rejection *
34 Socio Political risks Karim et al. (2012) Government relation risks X
Team and . o .
35 . Karim et al. (2012) Poor quality of workmanship X
management risks
T d
36 cam an . Karim et al. (2012 Poor supervision
management risks
Team and ) .
37 . Ismail et al. (2014) Poor site management
management risks
38 Team and Banaitiene & Banaitis Inexperienced workforce and staff
management risks (2012) turnover *
T d
39 cam an . Ehsan et al. (2010) Management related risks
management risks
Team and Banaitiene & Banaitis . .
40 . Project team conflicts X
management risks (2012)
T 1
41 cam ane . Renuka et al. (2014) Poor Communication between teams X
management risks
4 Team and A Renuka et al. (2014) Risk of improper coordination between N
management risks teams
43 Team and Banaitiene & Banaitis Risk of inadequate managerial or project
management risks (2012) leader skills *
4 Team and Banaitiene & Banaitis Poor communication of risks between
management risks (2012) teams *
T 1 Banaitiene & Banaitis
45 cam anc ) anatiene anarhis Risk of disagreements in the teams X
management risks (2012)
46 Logistics risks Karim et al. (2012) Risk of shortage of materials X
47 Logistics risks Karim et al. (2012) Late delivery of materials X
48 Logistics risks Karim et al. (2012) Shortage of equipment
49 Logistics risks Polat et al. (2014) Theft on construction site X
50 Safety risks Karim et al. (2012) Site safety X
51 Safety risks Primary data Personnel risks on site X
52 Safety risks Banaiticne & Banaitis Lack of protection on a construction site
(2012)
53 Safety risks Renuka, et al. (2014) Risks of workers falling from high X
Risk of workers being by falli
54 Safety risks Renuka et al. (2014) IS O_ workers being by fafing X
materials
Contractors and .
55 . Ismail et al. (2014) Incompetent subcontractors X
tender risks
tractors and
56 Con rac.orq an Renuka et al. (2014) Contractual risks
tender risks
57 Contractors and Banaitiene & Banaitis Failure to comply with contractual
tender risks (2012) quality *
<3 Contractors and Banaitiene & Banaitis Sche duling errors, contractor delays

tender risks

(2012)
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Risk

Risk Primary or mentioned
Risk category Y Risk factors to exist by
number Secondary data .
Primary
Data
9 ContraCFors and Secondary data Failure to carr.y out the works in
tender risks accordance with the contract
Contractors and European commission
60 I e Risk
tender risks (2005) nstrance Hsks
61 Contrac?ors and Schicg (2006) Scheduling error and delays created by «
tender risks contractor
Contractors and
Schi 2006 si ;
62 tender risks chieg ( ) Choosing the wrong contractor X
63 ContraCFors and Schieg (2006) Risk of insufficiently skilled staff or
tender risks subcontractors
Contractors and .
64 on rac.ors ane Schieg (2006) Quality risks caused by contractor X
tender risks /
Project t
65 ‘I”O]eC managemen Karim et al. (2012) Change of scope of work
risks
Project t
66 oject managemen Karim et al. (2012) Inadequate planning
risks
Project t
67 .rijec fanagemen Ismail et al. (2014) Poor project management
risks
Project t
68 ‘r()]ec fmanagemen Ismail et al. (2014) Schedule delays X
risks
Project t
69 _r(l? cCt managemen Ismail et al. (2014) Inadequate planning and scheduling X
risks
Project t
70 .rijec fanagemen Renuka et al. (2014) Lack of resources risks
risks
Project t
71 ‘r0] cCt managemen Renuka et al. (2014) Project execution risk
risks
72 PTE ectmanagement Baloi & Price (2003) Estimator risks (cognitive and Bias)
risks
Project management . Meeting deadline risk, the project end is
73 P dat
risks rumaty cata delayed and schedule delays *
Project t
74 II‘OJGC fanagemen Schieg (2006) Cost risks
risks
7t ?ro]ect management European Commission Poor estimation of time
risks (2005)
Project management European Commission X
76 P S
risks (2005) oo scoping
77 Project management European Commission Unclear or unattainable project
risks (2005) objectives
73 ErOJect management Banaitiene & Banaitis Stakeholders request late changes
risks (2012)
Project t
79 ‘r()]ec fanagemen Zou et al. (2006) Time related risks X
risks
30 Project management Banaitiene & Banaitis New stakeholders emerge and request
risks (2012) changes
Project management Banaitiene & Banaitis .
81 . Construction cost overruns
risks (2012)
82 Rroject management Bennet (2003) Risk of ha\fing to make trade-off N
risks between quality and cost
83 P.roject management Polat ct al. (2014) InabiliFy t(? f'ore?ast risks. and its effect on N
risks the objectives of the projects
lity and
84 Quality an Renuka et al. (2014) Compliance risks

compliance risks
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Risk
mentioned
Risk . Pri . .
15 Risk category rimary or Risk factors to exist by
number Secondary data .
Primary
Data
85 Quality and Banaitiene & Banaitis Contradictions in the construction
compliance risks (2012) documents
86 Quallt?f and . Schieg (2006) Risk related to the quality of the project
compliance risks

g7 Design risks Banaitiene & Banaitis Defign process takes longer than
(2012) anticipated
Banaiti & Banaiti

88 Design risks anartiene anattis Design errors and omissions
(2012)

89 Design risks ?;g?lzt;ene & Banaitis Incomplete architectural designs X
Banaiti Banaitis

90 Design risks (;g?lz)lene & Banaitis Risk for change in scope of design X
Banaiti & Banaitis

91 Technology risks ( ;élinziene anattis Technology changes

Table 3 provided this study with a list of risks existing is construction projects where these risks
originated from both the primary and the secondary data. Table 4 below only includes the risks
that were marked with an “X” symbol in table 3, meaning that these risks were either identified
to exist in construction projects by one or more participants of the primary data or the risks
were found in the literature review, but these same risks were also identified to exist in the
construction projects of this study as mentioned by the interviewees of the primary data. This
means that only the risks that were solely found from the secondary data but not identified as
potential risks in the construction project by the interviewees will not be included in the PLC
table 4.

The PLC table (table 4) shows at which stage of the PLC the participants of the interviews
believed the risks found in table 3 and marked with an “X” are existent. It is important to notice
that some risks do not only occur during one phase of the PLC life cycle but during several
phases of the construction project life cycle and as such, these risks have been duplicated across
the PLC phases. The interviewees were asked to communicate in which of the phase of Bennet’s
PLC model, each risk found were existing. If the participants of the interviews did not
understand the different phases of Bennet’s PLC, then the different stages of the PLC were
explained to them. It is worth mentioning that no risks were found for the “contractor

mobilization phase” and the reason for this will be further discussed in upcoming chapters.
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Table 4: Risks identified as being existent in the different stages of the PLC.

Risk
classification

Risk
number

Risk factors

Pre-
project
phase

Planning
and
design
phase

Contractor
selection
phase

Contractor
mobilizatio
n phase

Operational
phase

Project
closeout
phase

Financial risks &
cost related
risks

11

Poor
estimation of
resources
risks
(forecasting)

B, DI,
C2,D2

13

Poor
estimation of
cost and the
time required
to complete

the project

B, D2, C2

12

Budgeting
risks

B, D2,
C2, DI

14

Subcontractor
s’ bankruptcy

D2

Insolvency of
subcontractor

S

15

Risk of
unavailability
of funds and
financial
failure from
banking

institutions

10

Economical
(Price,
exchange rate
& markets)

Natural
environment
risks

20

Site
conditions
and unknown
geological
condition
risks

E, B,
D2

19

Risks for
underlying
pipeline and
rock
structured

E, B,
D2

16

Environment
and geological

risks

E, B,
D2

21

Weather and
seasonal
implications
risks
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Risk
classification

Risk
number

Risk factors

Pre-
project
phase

Planning
and
design
phase

Contractor
selection
phase

Contractor
mobilizatio
n phase

Operational
phase

Project
closeout
phase

Socio political

risks

33

Project
desirability
and public

rejection

B, C2,
D1, D2

26

Public
objection of

project

B, C2,
D1, D2

24

Political risk
(political
systems,
labour &
governmental
relations

B, C2,
D1, D2

34

Government
relation risks

B, C2,
D1, D2

Design risks

95

Incomplete
architectural
designs

96

Risk of scope
and design
changes

D2, C2

Safety risks

54

Personnel
risks on site

D2

56

Risks of
workers
falling from

high

D2

57

Risk of
workers being
struck by
falling

materials

D2

53

Site safety
risks

D2

Project
management
risks

82

Time related
risks

D1

70

Schedule
delays

D1

71

Inadequate
planning and

scheduling

75

Meeting
deadline risks
that the
project end is
delayed and
schedule

delays
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Risk
classification

Risk
number

Risk factors

Pre-
project
phase

Planning
and
design
phase

Contractor
selection
phase

Contractor
mobilizatio
n phase

Operational
phase

Project
closeout
phase

Project
management

risks

85

Risk of having
to make
trade-off
between
quality and

cost

D2, C2

86

Inability to
forecast risks
and its effect
on the
objectives of
the projects

B, D1, C2

Logistics risks

52

Construction
site, theft
risks

C2

48

Risk of late
delivery of

materials

C2

48

Risk for
shortage of
materials

C2

Contractor and

tender risks

66

Risk of
insufficiently
skilled staff or
subcontractor
s

C2, B, D1

65

Choosing the
wrong

contractor

B, C2, DI,
D2

58

Incompetent
contractor

B, C2, D1,
D2

67

Quality risks
caused by
contractor

B, C2,
D1, D2

60

Failure to
comply with
contractual

quality

B, C2,
D1, D3

64

SCheduling
errors and
delays made
by contractor

B, C2,
D1, D2
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Risk
classification

Risk
number

Risk factors

Pre-
project
phase

Planning
and
design
phase

Contractor
selection
phase

Contractor
mobilizatio
n phase

Operational
phase

Project
closeout
phase

Team and
management
risks

35

Poor quality
of

workmanship

D2, C2,B

43

Poor
Communicati
on between
teams

D2;

46

Poor
Communicati
on of risks
between

teams

D2, C2,B

47

Risk of
disagreements
in the teams

45

Risk of
inadequate
managerial or
project leader

skills.

D2, C2,B

44

Risk of
improper
coordination
between
teams

D2

39

Inexperience
workforce

and staff

turnover

D2, C2, B

41

Project team
conflicts

D2, C2,B

The sub-chapters below explain more in detail the risks that were found in each of the different

phases of the PLC and from table 4. These sub-chapters, then, are divided into the different PLC

stages where the risks found from each stage are presented more in detail, and as such, the risks

found in the different stages of the PLC here above with the interviewees represented by their

symbols will be further discussed in text format.

In comparison to previous chapters of this study, this chapter contributes with the additional

context in the form of statements and extra information provided by the interviewees of this

study. In addition, the secondary data that were found from the literature review is also used in

this chapter to support or contradict the information found from the primary data and the

information provided by the interviewees. Interestingly, no risks were found in the contractor

mobilization phase and a limited number of risks was found for the pre-project phase of the
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PLC, hence a sub-chapter for “the contractor mobilization phase” will not be presented here and

this stage of the PLC will be further debated in the discussion chapter of this study.

4.1 Pre-project phase

The primary data shows that few risks exist in the pre-project phase of construction projects and
little evidence for existing risks was found in this stage of the PLC from the literature review.
Some of the participants in the interviews mentioned that economics (price, exchange rate, and
markets) could be a potential risk at this stage (B and D2), together with the risks of site
conditions and unknown geological conditions, (E, B, and D2), risks for underlying pipeline and
rock structured (E, B and D2) and environment and geological risks (E, B and D2). The risks
mentioned above are all risks that could occur at this stage because these risks could happen not
only in the pre-project phase but also in other stages of the PLC if these are not considered or
accounted for in this early stage of the PLC.

4.2 The planning and design phase

The primary data shows that many risks occur in the planning and design phase of construction
projects and evidence from the risk literature shows that risks do occur during the design phase
of the PCL. The primary data indicate that risks exist in the planning and design stage due to the
inability of project owners themselves to correctly forecast different risks and what uncertain
effects and impact these risks could have on the objectives of the projects (B), (D1) and (C2). As
such these forecasting risks do not only exist during the planning and design phase as the
outcome and impact of these risks would only become eminent in the later stages of the

construction project life cycle.

According to the respondents of the interviews, there are financial risks in the planning and
design phase of construction projects because project owners in the beginning underestimate the
cost required to complete construction projects (B), (D2) and (C2). Exchange rates and market
fluctuation also play a role in the pricing of goods and services and because many of the
construction projects of the interviewees were built around the financial crisis, the price of
goods and services was cheaper according to two of the participants.

On the other hand, because of the financial crisis, there were also more risks for subcontractors
to become insolvent or even bankrupt. As mentioned before, three respondents explain that
there are financial risks during the planning and design stage and these risks existed because it
was difficult to correctly assess the amount of money that was required for the construction of a
project (B), (D2 and (C2).

The same participants explained that there are risks during the planning and design phase
because of the negotiations that often take part with financial institutions. Once the first lending

was approved by financial institutions, it could become difficult to receive more funding once
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the project had received the initial funding, hence the importance of good financial forecasting in

the planning and design stage of the project.

In addition, two participants from the interviews (D2) and (B3) explain that their construction
projects went two and four million euro over budget respectively because of financial
forecasting uncertainties that occurred in the design and planning phase of both projects. The
existence of financial risks during the planning and design phase in construction projects are also
mentioned by Renuka et al. (2014, p. 33), where the authors explain that the unavailability of
funds and financial failure is an occurring risk factor in the construction industry. The European
Commission (2005, p. 25) also shared the same notion of financial risks in construction projects
as the study shows that poor estimates for funding as well as having a budget based on
incomplete data are risks that are likely to occur in the design and planning phase of various
construction projects. Another respondent of the primary data state that “financial risks are
important risk that project owners need to take into consideration during the planning phase

because of the number of subcontractors that works on the project” (D1).

According to the same respondent, there are sometimes trade-offs that need to be made
between, letting the contractor choose all the subcontractors but often at a higher cost and with
fewer risks or letting the owners work with the subcontractor directly without the contractor as
an intermediary with higher risks but at a lower price. In addition, the secondary data shows that
some risks occur because of overconfidence and biases in the forecasting of time and cost

required to complete a project, especially in the study made by Flyvbjerg (2006, p. 8).

The primary data of the study further shows that it is important for decision-makers to
understand the site geological conditions in the design and planning phase of construction
projects since geological conditions could affect the stability of the building and affect the project
later as further assessment is needed to correct for the unknown geological conditions. Three
respondents explain that geological risks are important risks in the design and planning stage of
construction projects because of unknown underlying pipeline and rock structures (E), (B) and
(D2). One interviewee from the primary data states “If there are any miscalculations or
uncertainties regarding the site condition or any geological dilemmas for which the construction
has to be built upon, it can have negative consequences for the construction project” (B).
However, the same respondent estimates that these geological and site condition risks have a
low probability of occurrence but that these types of risks still need to be accounted for and

taken into consideration as the impact of these risks may be high.

Baloi and Price (2003, p. 264) further show that socio-political risks exist in the design and
planning phase of construction projects. These socio-political risks are also mentioned by the
respondents of the data where three respondents agree that political factors play an important
role in the planning and design stage of a construction project, especially for bigger projects (B),
(C2), (D1) and (D2). The respondents explain that a good relationship with governmental

bodies facilitates for the acceptance or rejection of the construction project. One respondent
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further explains that having a good relationship with the political bodies involved in the
construction project decreases certain financial risks and risks that are related to the desirability
of the construction project regarding the eyes of the public (D2). And respondent (B) states that
“if you don’t have political bodies beyond you for these kind of construction projects there is a

chance you would never be able to get your project accepted”.

4.3 The contractor selection phase

The primary data shows that some risks exist in the contractor selection phase of the
construction life cycle. In agreement with several of the respondents of the data, there is a risk
of choosing the wrong contractor, where the choice of giving the construction contract to the
wrong contractor could have a negative effect on construction projects (B), (C2), (D1) and
(D2). According to the data, choosing the right contractor is important because an
inexperienced contractor could decrease the quality of the project as well as create delays in the
project's completion. Similar findings are found in the risk literature for employing the wrong
contractor as not all contractors have the necessary technical skills and experiences to attain the
construction project objectives (Karim et al., 2012, p. 349; Schieg, 2006, p. 40; Ehsan et al.,
2010, p. 20).

One respondent from the interviews (D1) further explains that giving the construction project
contract to a contractor with a good past reputation may be better as the product will be of

higher quality than choosing another cheaper contractor but with less reputation.

4.4 The operational phase

Based on the primary data, there are some risks that seem to be predominant in the operational
phase of the construction project life cycle, and evidence from the risk literature shows that
most risks do occur during the operational phase of the PCL. One explains that contractors and
subcontractors start to fail to meet their objectives which become apparent in the operational
phase of construction projects (D2). The primary data also indicates that the people working on
the construction project may not always have the required expertise to meet all objectives

required for the operational phase of the project life cycle (C2), (B), and (D1).

One respondent explains that workers don’t always have the right expertise to conduct their
specific tasks that are required during the operational phase of the construction project life cycle
which in turn could delay the project (B). The risk literature indicates that during the operation
phase of construction projects, the owner of the project and the contractor must make sure that
the construction project runs on time and on schedule (Schieg, 2006, p. 79). As such, the owner
and the contractor need to closely monitor the costs of the project, respect all the technical
requirements and allocate resources correctly to the construction operation (Bennett, 2003, p.

10). The construction literature explains that it is the contractor's responsibility to make sure
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that the personnel is performing their tasks in the right way and that there are no disagreements
within the team (Schieg, 2006, p. 79). The risk literature further shows that inefficient
communication between participants could result in communication-related risks hindering the

project to meet the different objectives of the construction project (Karim et al., 2012, p. 340).

In addition, Baloi and Price (2003, p. 264), Ehsan et al. (2010, p. 3), and Schieg (2006, p. 79)
argue that there are existing relationship risks during the operational phase of the project as the
stakeholders of the construction projects do not fully understand the relationships that are
needed between the different people within the project. The risk literature shows that poor
communication between team members and the lack of an experienced project leader seems to
be two important risk factors for the construction industry, as both risks may delay the
important parts that need completion during the operational phases of the project life cycle
(Karim et al., 2012, p. 340). Two respondents explain that it is not uncommon for a lack of
expertise from stakeholders working on the construction where the project leader, workers, or
the contractor on the construction site does not possess the required skill set to manage tasks
and different teams (C2) and (D2). One respondent (B) states: “During my construction project
there was some disagreement between different teams which resulted in some of the people
from these teams leaving the project because the people within these teams could simply not
work effectively together”. A third respondent (D1) explained that they used two contractors to
finish the project as fast as possible but because of communication problems occurring between
these two contractors, management hurdles ensue. The risk literature indicates that during the
operation phase of construction projects, there are environmental and geological risks that the
owner and the contractor of the construction project must account for Baloi and Price (2003, p.
262). Three respondents of the interviews confirm the existence of such natural and geological
risks where they explain that some of these geological and natural risks could be unknown
underlying pipeline and rock structures (E), (B), and (D2). One of them clarifies that there are
chances that the rock materials that created the basis for the building are not suited for a certain

type of construction (B).

Geological risks were experienced by two respondents of the interviews where geological
problems occurred during the operation phase of the construction project because these
geological risks were not accounted for prior to the operation phase of the construction project
which resulted in having to make extra unaccounted work on the foundation for the building
(B). In addition, because of drilling, there are existing risks due to water leakage which are risks
that are very common in the operational phase and especially for smaller construction projects.
These water leakage risks can either be the cause of poor workmanship or lack of complete
architectural designs created in the design and planning phase of the construction project life
cycle (E). The risk literature shows that external weather and force majeure risks are common
risks that are prominent in construction projects and these risks need to be properly accounted
for (Baloi & Price, 2003, p. 264). The unknown weather condition of a longer period of rain

was a risk that was identified by analyzing the primary data and one respondent explains that
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such factors could delays the project as the bad weather conditions for one construction project
resulted in three weeks delay (B). In addition to the external risk factor of force majeure and
weather conditions, logistical risks seem to be existing in construction projects as deducted both
from the primary and secondary data. The risk literature indicates evidence of risks exiting due
to a shortage and late delivery of materials and that some of the materials, once delivered do not

always meet their mandatory requirement (Karim et al., 2012, p. 340).

One respondent explains that theft at the construction site occurred during the construction of
their project, which resulted in logistical complications and resource management dilemmas
(C2). Even though theft have a financial impact on the project, theft could also result in
logistical problems and delays for the project and one respondent further agreed to this
clarification as “thefts do not only increase the costs of the projects but it does also result in
material shortage where new materials have to be bought and brought to the construction site
and this process could increase the lead time of the operational phase as some material take time
to reorder” (C2).

Safety risks also need to be considered, especially in the operational phase of a construction
project as these safety risks are more likely to occur during the operational phase in comparison
to other phases of the PLC (D2). The primary data shows that the most common safety risks are
workers falling from height and workers being struck by falling materials. Safety risks are also
commonly referred to in the construction risk literature where various studies in this field
suggesting that most accidents in the construction industry occurs because of workers falling
from elevated places, they are struck by falling or moving object, they are being hurt by moving
vehicles or they are being trapped by something collapsing (Bennett, 2003, p. 223).

4.5 Project closeout and termination phase

The termination phase of the construction life cycle is a stage that is difficult to manage from a
risk perspective as deducted from the primary data of this study. The primary data shows that
there are trade-offs that must be made between the risk of occurring higher costs versus the
quality needed for the construction project (D2) and (C2). For example, one respondent (B)
explains that it is not uncommon for the stakeholders of projects to change design criteria
regarding interior designs, at the termination phase of construction projects, which often results
in higher costs and delays for the overall project. In addition, many respondents explain that
contractors and construction companies fail to finish the job with the pre-decided quality criteria
that were previously negotiated upon when the contractor was given the construction contract
(B), (C2), (D1) and (D2). These design quality criterias were mostly related to the interior of
the building and the participants explained that these design faults could be everything from
electrical wiring to bathroom instalment and carpeting. On this topic, Bennett (2003, p. 289)
confirms that contractors of construction projects often do not finish the projects at one hundred

percent at the expectations that the owner had for the project. The European Commission

37



(2005, p. 17) also concurred with the evidence that not all projects are fully completed at the
last stage of the construction PLC explaining that there are results in quality concerns for
construction projects. Bennett (2003) further states that “projects proceed smoothly until the 95
percent completion mark, and they remain at this 95 percent completion mark forever” (p.

289).

Based on the primary data, one very common risk factor at the termination phase of any
construction project are the risks for construction delays which may not be linked to the
termination phase per se but the sum of all added delays occurring before the termination phase
of the PLC as each previous phase accumulate delays making it difficult to finish the project in
time. (B), (C2), (D1) and (D2). Respondents’ data explained that delays are not only caused by
delays in the construction project termination phase, but these delays are most likely to be the
sum of all added delays that occurred during the previous stage in the construction life cycle up
to the termination phase of the life cycle. Delays in construction projects seem to be a common
risk and, evidence supporting this, was found both from the literature review and from the
primary data of this study where two respondents explained that they experienced large delays
in their construction projects where these delays caused the decreased quality of the projects and

a loss in income since they could not start profiting from their construction projects (B and D1).

4.6 Risk management

As mentioned in the previous chapter and in the purpose section of this paper, the second aim of
this study is to find out how different risks are identified analyzed, and managed, as well as
understand if there are any risk management processes or techniques that are used by decisions

makers for different construction projects.

In this section, I will therefore present the results obtained regarding risk management processes
for the different construction projects of the primary data. It is important to mention that the
interviewees of this study mainly consist of project owners and as such the representations of the
risk management techniques found from this study are based upon this narrow group only
except for one risk expert and one contractor that was also part of this study. As such it is
possible that other risk management techniques exist for construction projects or in the
construction industry in general and if this study had more construction stockholders
represented as part of the primary data, especially for contractors and construction companies’
other risks technique could have been found. Nevertheless, the primary data shows that only a
few risks management techniques were used where the interviewees relied solely upon the
“divide and conquer” principle, the project owner’s own judgment, the experience of past
projects, best and worst-case scenarios, brainstorming, risk matrix questionnaires, past record,

literature survey and interviews with risk experts.

One respondent explains that during the planning and design stage of a construction project, it

was useful to divide the project into different phases to better identify risks for each of the
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different phases of construction projects (D1) (D2). The process of dividing a project into
different phases to better understand them is often referred to as the “divide and conquer”
principle (Clemen & Reilly, 2005, p. 8). The authors (2005) explain that “Divide and conquer”
is to decompose a problem into chunks that can be more readily analyzed and understood (p. 8).
The same authors further expose that the decomposition of the problem is vital for a decision-
making process since it will be easier to understand the different subjective and quantitative
uncertainties and values that exist within a problem.

According to one respondent of the primary data (D2), during the planning and design phase of
the construction project, it is common for owners to try to identify risks by using past historical
records and by asking risks experts who specialize in various types of construction projects and

use their judgment from past construction projects to identify risks.

From the literature, common risk management techniques used for risk management is
statistical modelling technique such as the weighted Delphi method, multi-criteria analysis,
event tree analysis, hazard analysis, or other statistical simulations (Heldman, 2010, p. 142).
The primary data of this study shows that not many of these risk management techniques have
been used during the risk analysis phase that aims to analyze various probabilities of occurrence
for various risks of the risk management framework presented by Smith et al. (2009, p. 40). For
example, one construction company and two project owners (B), and (D2) explain that they
mainly use tools such as risk matrix, brainstorming, and relying on their past construction
experiences to identify risks and solely rely on adding upper margins’ to reduce the risk impact
of identified risks. Another respondent (E) believes that mitigating the risks of increased cost and
delays could be done by adding a 20% upper margin prior to the commencement of the
construction or by creating a best and worst-case scenario.

One more respondent (C2) said that the reason for not using any quantitative risks management
tools is because such tools are deemed too time-consuming and too difficult to use, and they lack
people with enough expertise to use the required software. Not using risk tools for risk
management in construction projects is also explained by Baloi and Price (2003, p. 265) as these
authors clarify that time and assets can be wasted if owners of projects put too much emphasis

on risk management for risks that are deemed unlikely to occur.

However, if potentially wasted resources are the cause for the respondent of the data not using
quantitative risks management tools are unknown from the data of this study. Three respondents
(B), (D2), and (D1) explain that they did not use any risk management tools or techniques but
relied entirely on the contractors or construction companies to perform all the proper steps of
risk management in their construction project. These findings suggest that these three
respondents mitigate for risks that could occur during the construction project by transferring

these potential risks to an outside party. In this case, the transfer is made from the owner to the

* Upper margins mean that if there is for example a risk of delays, a margin is added to the cost and time
it will take to complete the project.
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contractor or the construction company. According to all the respondents, they have a contract
with the contractors, which stipulates that the project must be delivered on time. If the project
is not delivered on time, then the contractor will accumulate late fees.

However, what is interesting is that for all respondents there have been a lack of the quality at
the end of the phase of the projects. A very likely reason for the lack of quality could be that
contractor does not deliver the right quality due to not meeting the deadline, hence not having
to pay any fees on behalf for a lack of quality. In the words of Smith et al. (2009, p. 92), risk
transfer involves transferring risk management from one party to another, without changing the

total amount of risk in the project.

Risk transfer can occur between the parties involved in the project or one party and an insurer.
The decision to transfer or allocate risk to another party is implemented through an insurance
policy or in the conditions of the contract. It is usually up to the owner to initiate the transfer of
risk, although there are several factors that need to be considered before any risk is transferred.
First of all, consideration should be given as if the party that the risk is being transferred could
do anything to manage or control the risk, and whether they could accept the consequences
should the risk be occurring. It is generally agreed upon that risks should be accepted by the
party that is best able to manage or control them, or the party that is best able to accept the
consequences should they be released.

This does not necessarily mitigate any risks and can potentially open new risks. The same two
respondents (B) and (D) earlier identified a risk of choosing the wrong contractor, which might
increase risks of bad communication between stakeholders, especially when as identified by the
two respondents that the contractors are not making the risk identification, but the risk
management is still transferred. These findings are like the risks management literature (Serpella
etal., 2014, p. 654) which explains that many of the owners that hire construction services or
contractors on a recurring basis do not apply systematic risk management techniques for their
construction projects.

This is quite interesting since the different risk management techniques should be used not only
by the contractor but also by all the different parties that have a role in the construction project
for construction projects to be successful. In addition, Hwang et al. (2014, p. 116) argue that

risk management should be implemented regardless of the size of construction projects.
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5 Discussion

In the following section, I aim to discuss and interpret the results found in previous chapters.
First, a general discussion on the main findings of the classification of risks in the scope of a PLC
of this study will be made. And then, the results of the PLC method will be highlighted to
suggest that there is reason to further explore risks existing in construction projects within the
scope of a PLC approach as the model offers the possibility to understand risks that exist in each
of the different stages of a construction project.

This study found that there are existing risks during the planning and design phase. For example,
the results of this study show that one occurring risk during the planning and design stage is
related to financial risks due to bad forecasting. However, it is important to notice that even
though the data shows that errors in forecasting have in fact occurred during most of the
construction projects by the respondents of the data, the real underlying cause for these

forecasting errors is still unknown.

Other risks that were identified during the planning and design stage were related to
governmental and project desirability risks, which shows that outside actors play a role in
construction projects. The risks that were also found as being of importance during the planning
and design stage relate to communication risks, site conditions, and unknown geological
condition risks. That is interesting since these two risks were also identified during the
operational phase of the PLC, suggesting that project owners see early identification of risks
during the planning and design stage of the PLC as a valuable step towards mitigating risks in

later stages.

Furthermore, during the planning phase, most risks were linked to some degrees of uncertainty
prior to the construction of the building and some incapability for stakeholders of the
construction projects to assess, forecast and measure valuable project inputs such as cost, time,
and risks. There are some pieces of evidence of a lack of stakeholders being able to properly
estimate the amount of time required, and the estimated costs for construction projects as well
as making the proper budget estimates. The planning and design phase seems to pose many
estimated risks because decision-makers should identify and plan for different risks that might
occur throughout the whole construction project, which according to my primary data was

challenging.

Secondly, the results of the primary data show that logistical risks do exist and are salient risks
during the execution and project operation phase of construction projects. That is because
potential logistical risks include late delivery of materials and shortage of materials. In addition,
this study shows that there are several risks in construction projects that are related to various
skill sets of stakeholders within the construction projects, more precisely poor quality of
workmanship, inadequate managerial skills, improper coordination between teams, and
insufficiently skilled subcontractors. These risks need to be taken into consideration already in

the first phase, because most of the respondents of the data have experienced risks that are
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related to improper skillsets, and they further believe these risks are an occurring phenomenon
in the construction industry. Owners of construction projects should choose contractors wisely,
especially since both the primary data and risk management literature shows that disagreements
between teams during construction projects are very common, which could lead to both high
direct and indirect costs for the owner and the contractor of construction projects.

In relation to and during the operational phase, most risks are linked to communication,
logistical risks, skills & workmanship, experience, geology, site uncertainty, weather condition,
and theft. During the termination phase, I have found that there is a risk that the quality of the
project is not being met, something that has also been argued for in the risk management
literature (Schieg 2006, p. 80). During the termination phase, there is also the risk of design
change by the client.

Thirdly, the results of this study show that there are some risks identified in the project closeout
and termination phase of construction projects. The result shows that most risks at this stage are
related to increased cost, end delay, quality concerns, and risk for scope and design change. One
of the most important risk factors during the project and closeout stage is quality concerns at the
end of the project because the predefined quality standards were not met. These quality
standards are often set in the planning and design stage and contractor selection stage. As shown
by this study these standards are not always fully met, which are findings that correspond with
the risk literature. Many risks lifted in this study were not identified by the respondents as
occurring during their project or they did not see these risks as more salient than other risks.
Even though they may exist, their probability of occurrence is not high enough for the
respondents to see them as risks.

The other reasons why the respondents may not consider different risks found could be that they
do not have the same risk aptitudes, as would other stakeholders, such as a contractor for
example. This has also been mentioned in the literature (Baloi & Price, 2003, p. 262) where the
concept of risk in construction projects might have a different meaning depending on whom you
are asking.

Examples of some risks that were found in this study but not brought up during the interviews
were insurance problems, law and local standard changes, tax changes or contradiction in the
legal documents. The reason for these risks not to include in the PLC could be that Belgium has
a stable legal environment. Hence, the reason “insurance” is not seen as a risk, is because the
respondents believe that they are legally covered by the contract they have with various
subcontractors or insurers. The results from the interviews also show that the understanding of

what a construction project life cycle consists of differs somewhat from the one developed by

Bennett (2003).

From my results, [ was not able to identify too many risks to be existing during the “Pre-project
phase” and the “Contractor mobilization phase”. I could argue that these phases do not have as
many risks as other phases in construction projects because these phases are rather small in

comparison to the other phases of a construction project.
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The reason for these phases not having many risks could also be that not much activity occurs
during these phases but there is not enough evidence from the data to back up these claims and
are therefore subject to further research. One interviewee (C) explains that the construction life
cycle is an interlinked process rather than the different stages following each other one after the
other. According to another respondent (D), it is possible for the “Contractor selection phase”
to occur already within the “Pre-project phase” of the construction life cycle. In addition, the
“contractor mobilization phase” of the construction life cycle has been non-existent during their
construction project (B) and (D), which points to the fact that whole phases are overlooked
when identifying risks.

It could be argued that either the “Contractor mobilization phase” was not present in the
construction life cycle of the construction projects of the respondents of the data, or the
“Contractor mobilization phase” did not include as many risks in the eyes of the interviewees.
Therefore, the respondents did not see this stage as being as important as other stages, hence not

as widely mentioned during the interviews.

With this study, I also aimed to understand how risks are managed in construction projects and
in the PLC. The primary data shows that only a few risk management techniques were used
where these risk tools were non-computerized. The reasons for not using computerized tools
were a lack of knowledge, and the tools being deemed too time consuming, unnecessary, or
inappropriate. The same reasons for not using such tools can be found in the literature where
Akintoye and Macleod (1997, p. 31) already have stated that formal risk analysis and
management techniques are rarely used due to a lack of knowledge and doubts about the
suitability of these techniques for various construction project activities. In addition, from my
primary data, the qualitative tools that were used were limited to past historical data, expert

opinion, best- and worst-case scenarios and risk matrixes.

Not saying the PLC method for the identification of risks could be a substitution for the risk
management process, but the PLC could be an important interlinked part of the risk
management cycle where there could be an incentive to promote the PLC framework as a risk
identification process. This results in a more comprehensive risk management cycle, as it is very
unlikely that any stakeholder, when first having identified risks in each part of the PLC, will
ignore these without initiating further analysis and mitigation measures for the risks identified

during each stage of the construction project life cycle.

5.1 Limitations and future research

The first limitation of this study is the number of respondents from which the data was
collected. In this study, five interviews were held with five different individuals representing
different stakeholders in construction projects. If more respondents were added to the sample

groups, the results would be more conclusive.
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Moreover, most of the respondents are owners of construction projects and some are biased
which can therefore occur that more data from contractors and risk experts are needed when

making further research on this topic.

The second limitation of this study is that all the projects and the participants of this study
originate from the country of Belgium and are within the hotel construction business.
Therefore, the risks that have been identified from this study and the risks management tools
that are used might be the results of cultural, economic, or political condition that solely exists
in Belgium and in the hotel construction business as well as risks being identified solely by the
owners of the construction project as this stakeholder’s group is the most represented group in

this study.

Since this study focuses on construction projects that are the construction of hotels with
between 100 to 200 rooms, and with restaurants, further studies need to be made regarding
how smaller or bigger construction projects are handled and what the different risks are, and
how these risks would be managed for these types of construction projects. As stated previously,
since the construction projects are all located in Belgium it would be interesting to make the
same study in another country for the same type of construction project and determine if the
same conclusions can be made. Furthermore, it is important to state that no measurement was
made in this study for the likelihood of risks occurring or the impact (financial, reputation, or

other) of these risks if these risks would occur.

This study shows what kind of risks exists but not the measurement of these risks and as such
more research needs to be done to understand the importance of each risk and if more resources
should be put into place to mitigate certain risks in comparison to other as the impact and
likelihood may be greater. It is also important to explain that this study made use of its own risk
classification to classify the different risks found in the primary and secondary data. It is probable
that if this study were to be done by other authors, it would be possible that these authors would

use other risk classifications to present the risks found in this study.
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6 Conclusions

The aim of this study was to answer the question “What are the risks and how is risk
management used in construction projects in a PLC approach?”. This research question was
divided into two distinct parts and each of these parts were answered separately.

The study first aimed at understanding the risks that exist in a construction project following an
plc approach by collecting both primary and secondary data.

The second part of this study aimed at answering how risks are managed in construction
projects. Even if the primary data is limited to make the proper conclusion for what the risks are
in each stage of the PCL, there are still some interesting findings that can be discussed
throughout this study. According to the literature collected, the planning and design phase is an
important phase where risks should be identified and planned for as they might occur throughout

the whole construction project.

However, this step is deemed difficult to quantity using analytical methods and softer techniques
are often used instead, such as brainstorming and past knowledge and experiences. Another
finding of this study is the importance of socio-political risks in construction projects since
outside stockholders can affect if a construction project would come to fruition because of
governmental or public opinions. Socio-political risk was a greater risk than I myself thought
prior to start writing this thesis. In addition, results from the study indicate that choosing the
wrong contractor for the project was of importance as different contractors may have different
skills for the project. Choosing one with inadequate skills could in the end have an impact for
the outcome of the project. The latter results did not come to much as a surprise since
contractor risks is well documented in the risk literature. This study also found that team
management risks are important existing risks, especially during the operational phase of the
construction projects, meaning that the softer skills are also important in constructions. Upper
management or project managers need to be able to resolve disputes and communicate
effectively between different teams. These softer skills are something that stakeholders need to
make into construction when managing complex projects. Some other risks existing in the
operational phase are, logistical risks, workers skills and workmanship, stakeholders'
experience, the geology of the sites, weather conditions, and theft. All these risks were also
found in the literature, and this just accentuate their importance, however it is worth
mentioning that geological impact was seems to have a low probability of impact based on this

study,

When it comes to the termination phase, this study also shows that there is likelihood that
contractors do not fulfil all the predefined quality criterias at the end of a construction project. I
have found that there is a risk that the quality of the project is not being met based on the
primary data of this study. This is interesting since I myself did not think that this would be such
a predominant risk. However, it is possible that this risk was only predominant in my
respondents and that other owner of other construction project may not have experienced the

same thing.
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Furthermore, risk management is a process that all the stakeholders in this study are aware of
and doing but the findings suggest that more simplistic non-computerized risk management tools
and techniques are used. The findings show the “divide and conquer” principle, owner’s own
judgment, the experience of past projects, best and worst-case scenarios, brainstorming, risk
matrix questionnaires, past records, literature surveys, and interviews with risk experts. I
believe that this are important findings because it may indicate that computerized risk tools are
rarely used in construction project. However more studies need to be done in order to further
investigate this theory. This study further shows evidence that stakeholders have a tendency of

transferring risks to an outside party, especially for the quality and financial risks.

Based on this, it would be interesting to study further the relationship between a risk
management framework such as the one presented by Smith et al. (2009, p. 40) together with a
construction PLC. I believe that there is a further need to understand, if the risk management
process is the same in all the different stages of the PLC or if the risk management process is
different depending on the stage of the PLC.

In conclusion, combining risk classification in a PLC with a risk management cycle framework
could show itself to be an effective method to manage risks. This combination could potentially
give an understanding of the existing risks in construction projects and provide the necessary
tool to analyze the impact and likelihood of these risks and develop the proper response to
mitigate them. This study’s results in terms of applying the PLC approach to risks in
construction projects gives insights of three main component, namely existing risks in
construction projects and where these risks can occur in the PLC and how risk management can

be practiced in each different stage of the PLC.

46



Acknowledgments

First, I would like to thank my thesis supervisor Professor Ulla Ahonen-Jonnarth for all the
support she has provided during the long journey of this thesis. She has given valuable feedback
and advice during the entire writing process, as well as being critical when most needed. I would
further like to thank all the participants who gave their time to participate in an interview, which
allowed me to gain an understanding of the different risks that exist for construction projects
and the construction industry in general. From a wide range of different perspectives, therefore
I would like to thank Mathieu Wohrmann, Lauren Wanhalme, George Erimescu, Francis De

Hertog, and Marco Wohrmann.

47



References

Adeleke, A. Q., Bahaudin, A. Y., Kamaruddeen, A. M., Bamgbade, J. A., & Ali, M. W.
(2019). An empirical analysis of organizational external factors on construction risk
management. Int | Suppl Chain Manag, 8(1), 932-940.
https://doi.org/10.59160/ijscm.v8i1.2810

Akintoye, A. S., & MacLeod, M. ]J. (1997). Risk analysis and management in
construction. International journal of project management, 15(1), 31-38.
https://doi.org/10.1016/580263-7863(96)00035-X

Alameri, A., Alhammadi, A. S. A. M., Memon, A. H., Rahman, I. A., & Nasaruddin, N. A. N.
(2021). Assessing the Risk Level of the Challenges Faced in Construction Projects. Engineering,
Technology & Applied Science Research, 11(3), 7152—7157. https://doi.org/10.48084/ctasr.4020

Arslan, G., Tuncan, M., Birgonul, M. T., & Dikmen, I. (2006). E-bidding proposal preparation
system for construction projects. Building and Environment, 41(10), 1406-1413.
https://doi.org/10.1016/j.buildenv.2005.05.024

Aven, T. (2009) Risk Management. In Grimvall, G., Holmgren, A. Jacobsson, P., & Thedéen,
T. (Eds.), Risks in technological systems (p. 174 - 198). Springer Science & Business Media.

Baiden, B. K., Price, A. D., & Dainty, A. R. (2006). The extent of team integration within
construction projects. International Journal of Project Management, 24(1), 13-23.
https://doi.org/10.1016/j.ijproman.2005.05.001

Baloi, D., & Price, A. D. (2003). Modeling global risks affecting construction cost
performance. International journal of project management, 21(4), 261-269.
https://doi.org/10.1016/50263-7863(02)00017-0

Banaitiene, N., & Banaitis, A. (2012). Risk management in construction projects. INTECH Open Access
Publisher. 429 - 448. http://dx.doi.org/10.5772 /51460

Beckers, F., Chiara, N., Flesch, A., Maly, ]., Silva, E., & Stegemann, U. (2013). A risk-
management approach to a successful infrastructure project. McKinsey Working Papers on
Risk, 52, 1-12.

Bennett, F. L. (2003). The management of construction: a project life cycle approach (First edition)
Routledge.

Berg, L.B. (2000). Qualitative Research method for the social sciences (Fourth Edition). Pearson.

48



Chapman, R. J. (2001). The controlling influences on effective risk identification and assessment
for construction design management. International Journal of Project Management, 19(3),
147-160. https://doi.org/10.1016/50263-7863(99)00070-8

Clemen, R. T., & Reilly, T. (2005). Making hard decision with decision tools (Second edition).

South-western Cengage Learning.

Cooper, D. R. & Schindler, P.S. (2014). Business Research Methods (Twelfth edition) McGraw-
Hill Higher Education.

Edwards, P. J., & Bowen, P. A. (1998). Risk and risk management in construction: a review

and future directions for research. Engineering, Construction and Architectural Management, 5(4),
339-349. https://doi.org/10.1108/eb021087

Ehsan, N. & Mirza, E., Alam, M. & Ishaque, A. (2010). Risk management in the construction
industry. Computer Science and Information Technology (ICCSIT), 3rd IEEE International Conference, 9,
16-21. http://dx.doi.org/10.1109/ICCSIT.2010.5564663

European Commission (2005). Understanding and monitoring the cost determining factors of

infrastructure projects: A user’s guide.

Flanagan, R, Kendell, G., Norman, G. & Robinson, G.D. (1987). Life cycle costing and risk
management. Construction Management and Economics, 5(4). 53-71.

https://doi.org/10.1080/01446193.1987.10462093

Flyvbjerg, B. (2006). From Nobel Prize to project management: getting risks right. Project
management journal, 37(3), 5-15. https://doi.org/10.1177/875697280603700302

Forbes, D., Smith, S., & Horner, M. (2008). Tools for selecting appropriate risk management
techniques in the built environment. Construction Management and Economics, 26, 1241-1250.

https://doi.org/10.1080/01446190802468487

Gangolells, M., Casals, M., Forcada, N., Roca, X. & Fuertes, A. (2010). Mitigating
construction safety risks using prevention through design. Journal of safety research, 41(2), ~ 107-
122. https://doi.org/10.1016/j.jsr.2009.10.007

Heldman, K. (2010). Project manager's spotlight on risk management. SYBEX Inc.

Holmgren, A, & Thedéen, T. (2009) Risk Management. In Grimvall, G., Holmgren, A.
Jacobsson, P., & Thedéen, T. (Eds.), Risks in technological systems (p. 199 - 224). Springer
Science & Business Media.

49



Hwang, B. G., Zhao, X., & Toh, L. P. (2014). Risk management in small construction projects
in Singapore: status, barriers, and impact. International Journal of Project Management, 32(1), 116-
124. https://doi.org/10.1016/j.ijproman.2013.01.007

Ismail, I., Memon, A. H. & Rahman, I. A. (2014). Expert opinion on risk level for factors
affecting time and cost overrun along the project lifecycle in Malaysian Construction
Projects. International Journal of Construction Technology and Management, 1(2), 10-15.

Kamane, S.K. & Mahadik, A. (2013). Risk Management in Construction Industry. IOSR Journal
of Mechanical and Civil Engineering (IOSR-JMCE), 59-65.

Karim, N. A. A., Rahman, [. A., Memon, A. H., Jamil, N. & Azis, A. A. A. (2012). Significant
risks in construction projects: Contractor's perception. In Humanities, Science, and Engineering
(CHUSER), 2012 IEEE Colloquium, 347-350.

http: //dx.doi.org/ 10.1109/CHUSER.2012.6504337

Malmendier, U., & Tate, G. (2005). Does overconfidence affect corporate investment? CEO
overconfidence measures revisited. European Financial Management, 11(5), 649-659.
https://doi.org/10.1111/§.1354-7798.2005.00302.x

Milliken, F. J. (1987). Three types of perceived uncertainty about the environment: State,
effect, and response uncertainty. Academy of Management Review, 12(1), 133-143.
https://doi.org/10.2307/257999

Perry, J.G. & Hayes, R. W. (1985). Risk and its management in construction projects.
Proceedings of Institution of Civil Engineers, 78(5), 499-521.
https://doi.org/10.1680/iicep.1985.859

PMI (2000). A guide to the project management body of knowledge. PMBOK Guide (Fourth Edition).

Project Management Institute, Inc.

Polat, G., Okay, F. & Eray, E. (2014). Factors affecting cost overruns in micro-scaled
construction companies. Procedia Engineering, 85, 428-435.

https://doi.org/10.1016/i.proeng.2014. 10.569

Potts, K. (2008). Construction cost management, learning from case studies. Taylor & Francis.

Renuka, S. M., Umarani, C. & Kamal, S. (2014). A review on critical risks in the life cycle of
construction projects. Journal of Civil Engineering Research,4(2A), 31-36.
https://doi.org/10.1088/1757-899X/849/1/012009

Saunders, M., Lewis. P., Thornhill. A (2011). Research methods for business students (Fifth edition).
Pearson Education Limited.

50



Schieg, M. (2006). Risk management in construction project management. Journal of Business
Economics and Management, 7(2), 77-83. https://doi.org/10.1080/16111699.2006.9636126

Serpella, A. F., Ferrada, X., Howard, R. & Rubio, L. (2014). Risk management in construction

projects: a knowledge-based approach. Procedia-Social and Behavioral Sciences, 119, 653-662.
https://doi.org/10.1016/j.sbspro.2014.03.073

Sharan Kumar, K. & Narayanan, R.M (2020). Review on construction risk and development of
risk management procedural index — A case study from Chennai construction sector. Materials

Today: Proceedings, 43, 1141-1146. https://doi.org/10.1016/j.matpr.2020.08.606

Shibani, A., Hasan, D., Saaifan, J., Sabboubeh, H., Eltaip, M., Saidani, M. & Gherbal, N. (2022)
Financial Risk Management in the construction projects. Journal of King Saud University - Engineering
Sciences. https://doi.org/10.1016/j.jksues.2022.05.001

Smith, N. J., Merna, T., & Jobling, P. (2009). Managing risk: in construction projects (Third
edition). John Wiley & Sons.

Uher, T. E. & Toakley, A. R. (1999). Risk management in the conceptual phase of a

project. International Journal of Project Management, 17(3), 161-169.
https://doi.org/10.1016/50263-7863(98)00024-6

Uher, T. E. (2003). Programming and Scheduling Techniques. University of New South Wales

Press.

Westland, ]. (2007). The Project Management Life Cycle: A Complete Step-By-Step Methodology for
Initiating, Planning, Executing & Closing a Project Successfu]])/. Kogan Page Limited.

Yates, D.]. (1999). Conflict and dispute in the development process: A transaction cost
economic perspective. 4th Pacific Rim Real Estate Society Conference (Jan 1998).
http://www.prres.net/Proceedings/Proceedings1998 /Papers/ Yates3Ai. PDE

Zou, P. X., Wang, S. & Fang, D. (2008). A life-cycle risk management framework for PPP
infrastructure projects. Journal of financial management of Property and construction, 13(2),

123-142. https://doi.org/10.1108/13664380810898131

Zou, P. X., Zhang, G. & Wang, ]. Y. (2006). Managing Risks in Construction Projects: Life
Cycle and Stakeholder Perspectives. The International Journal of Construction Management,
9(1), 61 - 77. https://doi.org/10.1080/15623599.2009.10773122

51



Appendix

Interview questions

Introduction questions ( related to the construction project)

1) What construction project did you take part in?
2) Can you tell me about the role you had in this Construction Project?

3) Did you have that role during the entire project and what phases of the project did you take
part in?

4) Can you tell me the size of the construction project, how long it took to build the Hotel and

how many people worked on the project?

Questions related to risk factor in relation to Cost. Quality and Time,

1) According to you, what were your priorities for the construction project (according to the
model below?)

2) In your project, what were the end result when it comes to time, cost and quality?

3) Why do you think that your construction project ended up to these end results?

Quality

Cost
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Questions related to Risk in the project life cycle (General question)

1) According to you, what are the different project phases in a construction project?
2) What do you think are the distinct risks for each of these project phases?

3) What effects can those identified risks have in a construction project? (Time, cost and

quality, other etc.), in the project?

Questions related to Risk Management (related to the construction project)

1) Who dealt with risk management in your construction project?
2) How were the risks managed within the project (procedures, etc.)?
3) Did you quantify risks in the project somehow? For example, using probabilities.

4) Were you or someone else (Risk responsible, contractor) using any risks tools in order
to deal with different risks? What are these tools? If no tools are used, why is this the case and

which tools are you familiar with?
5) Were there any situation that you found difficult to solve from a risk point of

view and what where the reasons?

End question ( General question)

1) What are the main challenges in a construction project and what are the best ways way

to deal with these challenges?
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