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ABSTRACT

The risk in construction industry is a global phenomenon and
construction industry in Sudan is not an exception. Generally, many
factors affect construction industry and it is very important to manage
these factors to ensure the implementation of projects and continuity
of development.

Recently, most of the projects in Sudan were found not accoplished
within the specified constraints (time - cost - quality), the thing that
made it substantial to go deep into one of the main reasons which is
embodied in (risk management in the pre-implementation phase) as it
is deemed the most important stage that affect the implementation

process.

In this research, a descriptive analytical method is used, which
based on the study of facts or phenomenon on the ground, for the
purpose of accessing to the results of the study, by the design of a
questionnaire and collecting data by selecting a community of
random samples consist of 99 single study, that targeted engineers
working for Construction Industry companies in Khartoum state.

In the research, a Statistical Package for Social Sciences (SPSS) is

used as tools for data analysis.

The most important results reached by the researcher include the

following:
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» There is no clear vision for risk management in the initial
stages of projects.

» There is a gap between planning and implementation.

» Lack of estimation of the components of engineering
projects

» The majority of conflicts are a result of poor risk

management.
The recommendations can be summarized as follows:
1. Itis essential for any project to have a risk plan in advance.

2. Policymakers should work for changing the muddle thinking
through developing plans or making a checklist in order to avoid any

negative impact of risks.

3. ltis vital to introduce the concept of planning for engineers

since the beginning of their university studies.
Recommendations for future research:

There are many chances for further researches abstracted in this

thesis such as:

1. The implementation of risk management in the execution stage

of construction projects in Sudan.

2. Ways to reduce risk impacts on construction projects in Sudan.
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CHAPTER 1

INTRODUCTION



1.1 PREAMPLE

The construction sector is the most important sector of engineering and it plays a
key role in economic growth. This sector employs skilled and unskilled labour,
therefore the economic growth is only achieved when risk in the sector is

controlled.

There are some projects still remain as ideas, although there is no problem in the
feasibility study, but the main dilemma is how the risk can be managed from the

beginning of the project till the end, in a world that everything daily changes.
1.2 RESEARCH COMPONENTS:
1.2.1 RESEARCH SCOPE

The construction industry always faces challenges and constraints, the project

team should have plans to manage such problems.

One of the challenges confronting construction projects is the phenomenon of

risk.

This research addresses the different types of risks that a construction project in

Sudan can face.
1.2.2 RESEARCH PROBLEM

Recently, most of the projects in Sudan were found not accomplished within the

specified constraints (time - cost - quality)

The above mentioned situation leads to risk impacts, where the construction
projects can be affected by such incidents, the thing that may represent a bad
indication of the project status, hence it is important to study these challenges in

order to find ways to mitigate their impacts.
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1.2.3 RESEARCH HYPOTHESES:
This research adopted the following hypotheses:

1) There are no plans for risk in the pre-implementation stage in the
construction industry in Sudan.

2) Managing risks in the pre-tendering stage is useful and helpful in the
construction phase.

3) Risks always impact project duration and cost severely.

4)  The omission of risk management could lead to claims and disputes.

5) Educational institutions and companies in Sudan care about risk

management.
1.2.4 RESEARCH OBJECTIVES
The main objectives of this research are:

1. ldentifying the effect of risk in the pre-implementation stage in the
construction industry in Sudan, regarding the project objectives.

2. ldentifying the relationship between (claims and disputes) and risk
management, and determining the relationship between education, risk

management and company risk management.
1.2.5 RESEARCH IMPORTANCE:

Risk Management in the pre-implementation stage in the construction project is

Important to accomplish the project within the specified cost, time and quality.

Most of the projects are subject to many risks, such as cost increase, delay, poor
quality and many other technical and financial risks. Such risks can be mitigated
or eliminated through a clear definition, hence corrective provisions and actions

may be required
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Risk management ensures perfect precaution to manage, mitigate or completely

eliminate the risk that may arise later, and helps control the negative effects.
1.2.6 RESEARCH METHODOLOGY:

Researcher in this study adopted the descriptive analytical method for the

purpose of reaching the outcomes of the research study.
Methods of data collection:-

The methods used in the study to collect data are as follows:-
The initial data is divided into:

1 - Questionnaire:

Adoption of a special form of a questionnaire to collect the study necessary
information and distribution of the questionnaire targeting selected samples of
project managers and engineering department managers in order to determine the

effect of risk management in the pre-implementation.
2 - Secondary sources:

Books, web sites, papers, journals and researches related to this research.
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2.1

The construction industry is highly risk prone, with complex and dynamic
project environments that creat an atmosphere of high uncertainty and risk. The
industry is vulnerable to various technical, sociopolitical and business risks. The
track record to cope with these risks has not been very good in the construction
industry. As a result, the people working in the industry bear various failures, such
as failure of abiding by quality and operational requirements, cost overruns and
uncertain delays in project completion. In light of this, it can be said that an
effective system of risk assessment and management for the construction industry,
remains a challenging task for the industry practitioners. The aim of the research
Is to identify risks in pre-implementation and how can the owner or consultant
deal with these risks and lead the project to complete within the specified cost,
time, and good quality, and to find out on the ground, why most of construction
industry projects in Sudan fail, whether there is no risk or no awareness of the

importance of risk plan.
2.2 PROJECT LIFE CYCLE

Every project has a beginning, a middle period during which the activities move
the project towards completion, and an end (either successful or unsuccessful). A
standard project typically has the following four major phases (each with its own
agenda of tasks and issues): initiation, planning, implementation and closure.
Taken together, these phases represent the path that a project takes from the
beginning to its end, and are generally referred to as the project “life cycle.”
Adrienne Watt

The process each manager follows during the life of a project is called the
Project Management Life Cycle. A proven methodical life cycle is necessary, to
repeatedly implement and manage projects successfully. During the life cycle of
any project, proven and tested project management processes or best practices

should be initiated.
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2.3 Project Management:

More specifically, what is a project? It's a temporary endeavor undertaken to
create a unique product, service or result. A project is temporary, that it has a
defined beginning and end in time, and therefore defined scope and resources. A
project is unique, that it is not a routine operation, but a specific set of operations
designed to accomplish a singular goal. So a project team often includes people
who don’t usually work together — sometimes from different organizations and

across multiple geographies.
2.3 1.DEFINITION OF PROJECT MANAGEMENT:

Project Management is the process of achieving project objectives (schedule,
budget and performance), through a set of activities that start and end at certain
points of time and produce quantifiable and qualitative deliverables. Successful
project management is the art of bringing together the tasks, resources and people
to accomplish the business goals and objectives within the specified time
constraints and within the monetary allowance. Projects and programs are linked

directly to the strategic goals and initiatives of the organization support.

Project management is the planning, organizing, monitoring and control of all
aspects of a project and the motivation of all involved, to achieve project
objectives safely and within a defined time and cost. It is the application of
knowledge, skills, tools and techniques to project activities to meet its

requirements.

Project management involves planning and organizing of the company's
resources to move a specific task, event or duty towards completion. It typically
involves a one-time project rather than an ongoing activity, and resources
managed include human capital and financial capital. A project manager helps to

define the goals and objectives of the project and determines when the various
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project components are to be completed and by whom, also creates quality control

checks to ensure that the completed components meet a certain standard.
2.3.2 PROJECT MANAGEMENT KNOWLEDGE AREA:

1. Project integration management

N

. Project scope management.
3. Project time management
4. Project cost management

5. Project quality management

(o]

. Project human management

\l

. Project communication management
8. Project risk management

9. Project procurement management
10. Project Stakeholder management

All of the above mentioned items are very important .They include many steps.
In this research, the researcher touched on risk management, precisely risk

management in the pre-implementation phase.
2.3.3 Project Management Processes

1. Initiation processes

2. Planning processes

3. Execution processes

4. Contorting processes
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5. Closing processes
2.4 RISK MANAGEMENT:
2.4. 1.DEFINITION OF RISK

Risk is the future impact of a hazard that is not controlled or eliminated. It can

be viewed as future uncertainty, created by the hazard.

The event or the accumulation of a series of events that may be present
implicitly (in a non-visible or estimated) during the project, and they affect the

final output of the project, whether the effect is positive or negative.

“A stage where there is a lack of information, but by looking at past experience, It
easier to predict the future events where the outcome is known and expected”
“Winch 2002”.

“Risk is a situation in which he possesses some objective information about what
the outcome might be. Risk exposure can be valued either positively or
negatively” “ Webb 2003”.

“Risk is exposure to the consequences of uncertainty” “Cooper et al 2005”.

“Risk is the statement of what may arise from the lack of knowledge. Risks are
gaps in knowledge which we think constitute a threat to the project” (Cleden
2009).

“Risk is a possibility of loss or injury” (Darnall and Preston 2010).
2.4.2 TYPE OF RISKS:

Risks can be associated to technical, operational or business aspects of

projects.

Risks can be either acceptable or unacceptable. An unacceptable risk is one

which has a negative impact on the critical path of a project. Risks can either have
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short term or long term duration. In case of a short term risk, the impact is visible
immediately, such as a requirement change in a deliverable. The impact of a long
term risk is visible in the distant future. Acceptable risk is the part of identified
risk that is allowed to persist without further engineering or management action.
Making this decision is a difficult yet necessary responsibility of the managing
activity. This decision is made with full knowledge that it is the user who is

exposed to this risk.

Risks can also be viewed as manageable and unmanageable. A manageable risk
can be accommodated, for instance, it can be a small change in project
requirements. An unmanageable risk, on the other hand, can’t be accommodated,

such as turnover of critical team members.

Finally, the risks can be characterized as internal or external. An internal risk is
unique to a project and is caused by sources inherent in the project, for example, it
can be the inability of a product to function properly. While an external risk has
origin in sources external to the project scope, such as cost cuts by senior

management.
Risks associated with the construction industry can be broadly categorized into:
a) Technical risks:
* Inadequate site investigation.
* Incomplete design.
* Appropriateness of specifications.
* Uncertainty over the source and availability of materials.
b) Logistical risks:

* Availability of sufficient transportation facilities.
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* Availability of resources-particularly construction equipment, spare parts, fuel

and labor.

¢) Management related risks:

* Uncertain productivity of resources.

* Industrial relations problems.

d) Environmental risks:

» Weather and seasonal implications.

* Natural disasters.

e) Financial risks:

« Availability and fluctuation in foreign exchange.

* Delays in payment.

* Inflation.

* Local taxes.

* Repatriation of funds.

f) Socio-political risks:

« Constraints on the availability and employment of expatriate staff.
+ Customs and import restrictions and procedures.

« Difficulties in disposing of plant and equipment.

* Insistence on use of local firms and agents.

2.4.3. COMMON SOURCES OF RISK IN CONSTRUCTION PROJECTS:

The common sources of risks in construction industry are listed below:
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« Changes in project scope and requirements.

* Design errors and omissions.

* Inadequately defined roles and responsibilities.

* Insufficiently skilled staff.

» Subcontractors.

« Inadequate contractor experience.

« Uncertainty about the fundamental relationships between project participants.
* New technology.

 Unfamiliarity with local conditions.

* Force majeure.

2.4.4. DEFINITION OF RISK MANAGEMENT:

RM is not only solving problems in advance, but also being prepared for
potential problems that can occur unexpectedly. Handling potential threats is not
only a way to minimize losses within the project, but also a way to transfer risks
into opportunities, which can lead to economical profitability, environmental and
other advantages (Winch, 2002).

Risk management embodies an organizational culture of prudent risk-taking
within an agency. It is the process of identifying, assessing and responding to
risks, and communicating the outcomes of these processes to the appropriate

parties in a timely manner.

Risk management is the process of identification, analysis and acceptance or
mitigation of uncertainty in investment decisions. Essentially, risk management

occurs anytime an investor or fund manager analyzes and attempts to quantify the
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potential for losses in an investment and then takes the appropriate action (or

Inaction) given his investment objectives and risk tolerance.

2.4.5 CONCEPT OF RISK MANAGEMENT

Smith et al. (2006), provide a comprehensive description of the concept of RM
and how it can be used in practice. According to the authors, Risk Management
cannot be perceived as a tool to predict the future, since that is rather impossible.
Instead, they describe it as a tool to facilitate the project in order to make
better decisions, based on the information from the investment. In this way,
decisions based on insufficient information can be avoided, and this will lead to
better overall performance. In the literature, RM is described as a process with
some predefined procedures. The scope of its definition differs among the authors

however, the core information is the same.

From a number of definitions which can be found in the management literature,

Cooper et al. (2005) explanation brings the essence of this concept:

“The risk management process involves the systematic application of
management policies, processes and procedures to the tasks of establishing
the context, Identifying, analyzing, assessing, treating, monitoring and

communicating risks” (Cooper et al., 2005).

Risk management process (RMP) is the basic principle of understanding and
managing risks in a project. It consists of the main phases: identification,

assessment and analysis.
2.4.6 FACTORS AFFECTING RISK:

Several factors expose projects to normal than higher risk:
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a) History: Newer projects pose more risk because the process has not been
refined with the passage of time. If a project of similar nature has been done many
times before, then the likelihood of success with the current project is also

enhanced.

b) Management Stability: Management stability means that the whole
management team shares the same vision and direction, thereby leading successful
achievement of goals. If the management is unstable, then it can lead to unrealistic

and impractical schedules for the project and inefficient use of resources.

c) Staff expertise and experience: In the event that the members of a project
team lack the direct working knowledge and experience of the area, there is a

likelihood of time delays, estimated cost upsets and poor quality.

d) Team Size: In case of large teams, the probability of problem occurrence
increases due to the team size. One of the reasons can be the difficulty of

communication due to the large team size.

e) Resource availability: If the availability of resources is easy, the probability
of responding to problems in real time also increases. For example, easy
availability of money makes securing human, material and equipment resources
easy as needed basis. However, an abundance of resources does not provide
guarantees against risks, all it does is to equip the project team with the tactics to

respond to risks.

f) Time compression: In case of highly compressed time schedule, the risks are
magnified in the project. When more time is available, more flexibility is present
in the project and there is an opportunity to mitigate and reduce the impact of

occurring risks.

g) Complexity: In case of a highly complex or sophisticated project, the

opportunity of a mistake or a problem is also enhanced.
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2.4.7 RISK MANAGEMENT PROCESS:

Risk management is the process which consists of identification, assessment,

response and review.
1. RISK IDENTIFICATION:

The identification of risks may be considered as the most important stage in
risk management, if only in terms of bringing considerable benefit to all parties in
the greater understanding of the project, irrespective of whether further action is
taken or not. When identifying risks, it is important to appreciate not merely the
risk itself, but the source, the event that may lead to the risk materializing and the
effect of the risk if it does not materialize. Risk identification can be done by the

following methods:

a. Brainstorming: This is one of the most popular techniques. Generally, it is
used for idea generation; it is also very useful for risk identification. All relevant
persons associated with the project, gather at one place. There is one facilitator
who is briefed about various aspects with the participants and then after note
down the factors, before closing it the facilitator review the factors and

eliminate the unnecessary ones.

b. Delphi technique: This technique is similar to brainstorming, but the
participants in this technique do not know each other and they are not at the same
place. They will identify the factors without consulting other participants. The

facilitator like in brainstorming, sums up the identified factors.

c. Interview/Expert opinion: Experts or personnel with sufficient experience in
a project can be a great help inavoiding /solving similar problems over and
over again. All the participants or the relevant persons in the project can be

interviewed for the identification of factors affecting risk.
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d. Past experience: Past experience from the same kind of project, and the
analogy can be formed for identification of the factors. When comparing the

characteristics of projects, that will provide insight about the common factors.

e. Checklists: These are simple, but very useful predetermined lists of
factors that are possible for the project. The check list which contains a list
of the risks identified in projects undertaken in the past, and the responses to

those risks provide a head start in risk identification.
2 RISK ASSESSEMENT:
2.1. Quantitative methods:

a. Sensitivity analysis: This is carried out to identify the uncertain project
components which will have maximum impact on the outcome of the project.
After a risk model is made, a sensitivity analysis is carried out to check
the sensitivity of different elements of the model on project outcome. To do this,
values of one variable at a time are changed and the impact of these changes is

then seen on the project.

b. Scenario analysis: Scenario analysis gives the impact of different scenario of
the project or impact of different risks if that occurs simultaneously. A fair
decision can be made after this analysis , the option which will give lesser

loss or hazards can be opted.

c. Probabilistic analysis (Monte Carlo Simulation): A project simulation is done
using a model to show the potential impact of the different levels of uncertainties
on project objectives. Monte Carlo Simulation is generally used for this analysis.
It can quantify the effect of uncertainties and risks on project budget and
schedule. It simulates the full system many times, each time randomly choosing a
value for each factor from its probability distribution. It uses a three point
estimates, like, most likely, worst case and best case duration for each task in

time management.
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d. Decision trees: This analysis is carried out by decision tree diagram. Decision
trees are very helpful to both formulate the problem and evaluate options. In this
analysis, there are graphical models used to represent a project and can clearly

reflect the effects of each decision taken in the project.
2.2. Qualitative methods:

Qualitative methods for risk assessment are based on descriptive scales, and are
used for describing the likelihood and impact of a risk. These relatively simple
techniques apply when quick assessment is required in small and medium
size projects. Moreover, this method is often used in case of inadequate,
limited or unavailable numerical data, as well as the limited resources of

time and money. They are listed as follows:

a. Risk probability and impact assessment: By applying the method called
risk probability and impact assessment, the likelihood of a specific risk to occur
is evaluated. Furthermore, risk impact on a project’s objectives is assessed
regarding its positive effects for opportunities, as well as negative effects

which result from threats.

b. Probability/impact risk rating matrix: Probability and impact, which were
assessed in the previous step, are used as a basis for quantitative analysis. For this
reason, the findings from the assessment are prioritized by using various
methods of calculation, which can be found in the literature. Westland
computes the priority score as the average of the probability and impact. The
range of priority score, the rating and color are assigned to indicate the
importance of each risk. Threats with high impact and likelihood are
identified as high-risk and may require immediate response, while low priority

score threats can be monitored with action being taken only if or when needed.

c. Risk categorization and Risk urgency assessment: Risk categorization is

a way of systematizing project threats, according to their sources, in order to
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identify areas of the project that are most exposed to those risks. Tools which
can be used in this method are work break down structure (WBS) or risk
breakdown structure (RBS), and their role is to develop an effective risk
response. WBS breaks down large activities into small manageable units
and creates linked hierarchical series of independent activities. RBS
categorizes risks and shows their dependencies. The role of the second method,
risk urgency assessment, is to prioritize risks according to how quick response

they require.
3. RISK RESPONSE:

This third step of the (RMP) indicates what action should be taken towards the
identified risks and threats. The response strategy and approach chosen, depend

on the kind of risks concerned.

a. Risk avoidance: Risk can be warded off by removing the cause of the risk of

executing the project in a different way.

b. Risk transfer: Transferring risk involves finding some other party who is
willing to accept responsibility for its management, and who will bear the
liability of the risk should it occur. Transferring a threat does not eliminate it;
the threat still exists, however it is owned and managed by another party.
Transferring risk can be an effective way to deal with financial risk exposure. The
aim is to ensure that the risk is owned and managed by the party best able to deal

with it effectively.

c. Risk mitigation/reduction: Risk mitigation reduces the probability and/or
impact of an adverse risk event to an acceptable threshold. Taking early
action to reduce the probability and/or impact of a risk is often more

effective than attempting to repair the damage after the risk has passed.

d. Risk exploit: This strategy seeks to eliminate the uncertainty associated with a

particular upside risk, by creating the opportunity definitely happens. Eliminate
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the uncertainty associated with a particular upside risk. An opportunity is defined
as a risk event that if it occurs, will have a positive effect on achievement of

project objectives.

e. Risk sharing: Allocate risk ownership of an opportunity to another party
who is best able to maximize its probability of occurrence and increase the

potential benefits if it does happen.

Transferring threats and sharing opportunities are similar in that a third party
Is used, those to whom the threats are transferred, take on the liability and
those to whom opportunities are allocated, should also be allowed to share

in the potential benefits.

f. Risk enhance: This response aims to alter the “size” of the positive risk.
The opportunity is enhanced by increasing its probability and/or impact,
thereby maximizing the benefits gained from the project. Seeking to
facilitate or strengthen the cause of the opportunity, and proactively targeting

and reinforcing its trigger conditions.

g. Risk acceptance: Ultimately, it is not possible to eliminate all threats or take
advantage of all opportunities. We can document them, and at least provide
awareness that these exist and have been identified. This strategy is adopted
when it is not possible to respond to the risk by the other strategies or a response
is not justified by the grandness of the risk. When the project manager and the
project team decide to accept a risk, they are agreeing to address the risk if and

when it happens.

h. Contingency Plan: This involves the use of a fallback plan if a risk occurs.
Contingencies can also be in the form of funds sometime kept in reserve to or in

the form of costs to deal with unknown risks.
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4. RISK REVIEW:

It is the final step of the process. After we have implemented response
actions, we must track and record their effectiveness and any changes to the
project risk profile. Did the response actions have a positive or negative effect
on achieving project objectives? Responses taken in risks should also be

documented for future reference and project plans.
2.4.8 THE RISK MANAGEMENTMODEL

Risk management model — developed from the model in the Strategy Unit’s
November 2002 report: Risk — improving government’s capability to handle risk

and uncertainty.

%

(o) lé’@ Reviewing
& of and reporting \
y risks X
i Identifying \
risks !

| | Communication
and learning

Figno (1)

THE RISK MANAGEMENT MODEL
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NOTES ON THE MODEL.:

The management of risk is not a linear process, but rather it is the balancing of a
number of interwoven elements which interact with each other and which have to
be in balance with each other if risk management is to be effective. Furthermore,
specific risks cannot be addressed in isolation from each other; the management of
one risk may have an impact on another, or management actions which are

effective in controlling more than one risk simultaneously may be achievable.

The whole model has to function in an environment, in which risk appetite has
been defined. The concept of risk appetite (how much risk is tolerable and

justifiable) can be regarded as an “overlay” across the whole of this model.

The model presented here, by necessity, dissects the core risk management
process into elements for illustrative purposes, but in reality they blend together.
In addition, the particular stage in the process which one may be at for any

particular risk, will not necessarily be the same for all risks.

The model illustrates how the core risk management process is not isolated, but
takes place in a context; and how certain key inputs have to be given to the overall
process in order to generate the outputs which will be desired from risk

management.

21| Page



CHAPTER 3

RESEARCH
METHODOLOGY



3.1 INTRODUCTION:

This section describes the research methodology and determine the study society
and the characteristics of the study, and prove their hypotheses through the
collection of data and verify the validity and stability of statistical methods used in

the analysis of information.

3.2 RESEARCH METHODOLOGY:

Researcher in this study adopted the descriptive analytical method for the

purpose of study results in the search.

3.3 SAMPLE OF THE STUDY

The study society is the total group of elements that the researcher seeks to
generalize the results related to the problem studied. The basic society of the study
consists of engineers working for construction industry companies in Khartoum
State.

3.4 QUESTIONNAIRE DESIGN:

In order to obtain preliminary information and data for this study, the
questionnaire was designed to study the views of engineers working in the field of
construction industry, based on the method used and the nature of the data and
using the research hypotheses. The questionnaire is divided according to the

following:

3.4.1 INDEPENDENT VARIABLES

a) Age
b) Qualification
c) Experience

d) Type of company
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3.4.2 DEPENDENT VARIABLES
a) There are no plans for risk in the pre-implementation stage in the
construction industry in Sudan.

There is no risk plan in Preliminary stages of Engineering
Project.s

Your company care about risk plan in preliminary stages.

There are no
plans for risk in

the pre- From the reality of Construction industry in Sudan The
implementation search for solutions to the risks takes place after they
stagein occur.

construction
industry in Sudan.
From the reality of Construction industry in Sudan a risk
plan is developed at the design stage.

AN

From the reality of Construction industry in Sudan projects
are often initiated without a risk plan.

FIG NO (2)
HYP (1)
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b) Managing risks in the pre-tendering stage is useful and helpful in the

construction phase.

Managing risks in

the pre-tendering

stage is useful and
helpful in the

construction phase.

Risks

duration
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always
impact project
and
cost severely.

h

Risk management in pre-implementation affects the

implementation phase

From the reality of Construction industry in Sudan
There is an expert to review the terms of the contract
before signing it
From the reality of Construction industry in Sudan
Engineering companies enter tenders without a clear vision

of risk management in the construction phase
From the reality ofconstruction industry in Sudan, risk

management occur at the stage of pre-implementation

From the reality of Construction industry in Sudan

designs and documents are reviewed to avoid risk of design

Fig no (3)
HYP (2)

¢) Risks always impact project duration and cost severely.

TN

Through your experience, most risks occur
and cause increase in cost and time of the
project

One of the reasons for the increasing cost of
projects is lack of risk management by
scientific methods

The completion of engineering projects within
time and cost is related to risk management

One of the reasons for the difference in the
cost of the project, the imperfect estimate of
the components of the project

Fig no (4)
HYP (3)



d) The omission of risk management could lead to claims and disputes.

lack of risk management, leads to dispute between

the parties

Technical disputes are results of lack of revision for project

documents
The omission From the reality of construction industry in Sudan Most
of risk engineering disputes are the result of time and cost claims
management
could lead to ) o .
claims From the reality of Construction industry in Sudan, there

and disputes .. are engineering disputes due to poor project management

Most of the risks in the construction industry are
amicably resolved

7

The spread of engineering disputes is a consequence of

poor risk management

Fig no (5)
HYP (4)
e) Educational institutions, and companies in Sudan care about risk
management
Educational institutions in Sudan prepare engineers
and administrators capable for managing engineering
projects
Educational Attention is given to teaching risk management in

institutions and universities

companies in

A

Sudan care
about risk There are training programs in risk management in
management

construction industry

Companies are interested in training employees to
deal with risks

Fig no (6)
HYP (5)

3.5 Analysis of Questionnaire:
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STATISTICAL TREATMENT PERFORMED

a) Duplicates
b) Mean

¢) Standard deviation
3.6 THE FIVE- DIMENSIONAL LIKERT SCALE
Definition:

A psychometric response scale, primarily used in questionnaires to obtain
participant’s preferences or degree of agreement with a statement or set of
statements. The Likert scale is an ordered scale from which respondents choose
one option that best aligns with their view. It is often used to measure respondents'’
attitudes by asking the extent to which they agree or disagree with a particular

question or statement.
Variations:

A psychometric response scale primarily used in questionnaires to obtain
participant’s preferences or degree of agreement with a statement or set of
statements.. Respondents are asked to indicate their level of agreement with a

given statement by way of an ordinal scale.
The format of a typical five-level Likert item is:

» Strongly disagree

» Disagree

» Neither agree nor disagree
» Agree

» Strongly agree

TABLE NO (1)
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THE FIVE- DIMENSIONAL LIKERT SCALE

Response | Strongly | Agree Neutral Not agree Strongly
Agree Disagree

5 4 3 2 1
Mean +4.20 | 3.41to4.2 | 2.61t03.4 | 1.8t02.6 1.0t01.8

28| Page




CHAPTER 4

ANALYSIS AND
DISCUSSION OF
QUENSTIONNAIR



4.1 Analysis and discussion of the hypotheses of the study:

In this section, the researcher deals with a discussion and the interpretation of

the results of the field of study through the information generated by the tables of

analysis of statistical data by the distribution of 100 questionnaires according to

the methodology used, as well as the results of statistical analysis to test

hypotheses field study.

Test the hypotheses of the study: The hypothesis-related terms were identified

and then tested using a test Chi-Square Tests, to examine the statistical

significance of the hypotheses of the study at a level of 5%. Statistical analysis of

the data is intended to test the following hypotheses:

1.

There are no plans for risk in the pre-implementation stage in the
construction industry in Sudan.
Managing risks in the pre-tendering stage is useful and helpful in the
construction phase.
Risks always impact project duration and cost severely.
The omission of risk management could lead to claims and disputes.
Educational institutions, and companies in Sudan care about risk
management
% Chi-Square value is .69. The said value indicates the great
consistency and honesty in the responses of the sample of the study,
leading to confidence and acceptance of the finding that will result in
this study, which enables us to rely on these views in achieving the

objectives of the study and analysis of the results.

4.2 DESCRIPTIVE ANALYSIS OF FIELD STUDY DATA

4.2.1 DESCRIPTIVE ANALYSIS OF PERSONAL DATA
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The following study sample was included:

Table no (2)

Age of questionnaire sample

AGE
Frequency | Percent Valid Cumulative
Percent Percent
Less than 30 56 56.6 56.6 56.6
Between 30 and 27 27.3 27.3 83.8
40
. Between 40 10 10.1 10.1 93.9
Valid
and50
More than 50 5 5.1 5.1 99.0
12.00 1 1.0 1.0 100.0
Total 99 100.0 100.0
AGE
10% 5%

H less than 30

H bettwen 30 and 40

bettwen 40 and50

H more than 50

Fig no (7)

Age of sample questionnaire

Table (2) and figure (7) show that the highest frequency of the age group
(less than 30 years), is recurred by 56 persons, representing 56.6 % of the
sample size, while the age group (30 to 40) is recurred by27 persons,
representing 27.3% of the sample size, followed by the age group (41 to
50) with a frequency of (10) single, representing 10.1% of the sample size,
and finally the frequency of the category (more than 50) amounted to (5)
single, representing 5.1% of the sample size. We conclude that the highest

age group is the category young people.
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Qualification of sample questionnaire

Table no (3)

QUALIFICATION

Frequency | Percent Valid Cumulative
Percent Percent
University 68 68.7 68.7 68.7
) M.A. 27 27.3 27.3 96.0
Valid
Ph.D. 4 4.0 4.0 100.0
Total 99 100.0 100.0
QUALIFICATION
4%
B university
EMA.
Ph.D.

Table (3) and Figure (8) show that the majority of the sample are
bachelor degree holders, constitutes of (68) individuals, then the category of
master degree holders with a frequency of (27) individuals, and finally the
category of PHD holders constitutes of (4) individuals. The aforesaid results

Fig no (8)

Qualification of sample questionnaire

demonstrate that the bulk of the sample is bachelor degree holders.
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Table no (4)

Age of experience questionnaire

EXPERIENCE
Frequency | Percent Valid Cumulative
Percent Percent
Less than 5 51 51.5 51.5 51.5
years
Between 5 and 21 21.2 21.2 72.7
) 10
Valid  poiween10and | 21 21.2 21.2 93.9
15
More than 15 6 6.1 6.1 100.0
Total 99 100.0 100.0
EXPERIENCE

6%

M lessthan 5 years
M between 5 and 10

between 10 and 15

B more than 15

Fig no (9)

Age of experience questionnaire

Table (4) and Figure (9) show that 52% of the sample, has less than 5
years of experience, and 21 % has 6-10 years of experience, while 15% has
11-15 years of experience and 6% have 16 years of experience.
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Table no (5)

Type of companies in questionnaire

TYPE OF COMPANY
Frequency | Percent Valid Cumulative
Percent Percent
Contracting 31 31.3 31.3 31.3
Company
. Consulting 31 31.3 31.3 62.6
Valid Company
anther 37 37.4 37.4 100.0
Total 99 100.0 100.0
TYPE OF COMPANYE

B Contracting Company
B Consulting Company

anther

Fig no (10)
Type of companies in questionnaire

Table (5) and Figure (10) show that 31% of the sample is construction

companies, 31% is consulting firms, 38% is other companies.
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4.2.2 DESCRIPTIVE ANALYSIS OF DEPENDENT VARIABLES DATA

Table no (6)

Explain the Frequency, Standard deviation, Mean and Result of sample questionnaire HYP (1).

3- From the rg;ﬁ:mgft?ﬁe 5-From the
. , reality of the yol reality of the
1-There is no risk . construction .
plan in Preliminary | 2- Your company construction industry in construction
Question stages of cares about risk plan m?ﬁztg;rncs l]fg?n’ Sudan, a risk Sulg;i:s”r)é'lencts
Engineering in preliminary stages luti h plan is fit » Profe q
Projects solutions to the developed at are often initiate
HYP 1- There are no risks takes place the desian without a risk
ns for risk in the pre- after they occur stageg plan
dlementation stage in Strongly
construction |ndustry Agree 15.20% %12.10 %33.30 %18.20 %28.30
sudan
Agree 62.60% %29.30 %46.50 %35.40 %350.50
Neutral 6.10% %19.20 9%9.10 %16.20 %8.10
Disagree 12.10% %28.30 %38.10 %24.20 %9.10
gﬁ;‘;g?g 3% 11.10% 3% %6.10 %4
Result Agree Neutral Agree Neutral Agree
Mean 3.8 3 4 34 3.9
Result 3.62 Agree
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In table (6), the researcher found that 62.6 % of the study sample agree with
(there is no risk plan in preliminary stages of engineering projects), 46.5 % agree
with (the search for solutions to the risks after they occur), 50.5 % agree with
(projects are often initiated without a risk plan). This result explains why most
engineering projects fail. Risk plan in preliminary stage reduces negative results
due to the risks in engineering projects and allow the mangers make a good
decision. 29.3 % disagree with (your company cares about risk plan in
preliminary stages), vs 28.3% disagree.35.4 % agree with (a risk plan is
developed at the design stage) vs 24.20% disagree.

Results of HYP1 3.62, demonstrate that there are no plans for risk in the pre-
Implementation stage in the construction industry in Sudan. The general trend of
the type is Agree.

This result explains the gap between planned projects and finished projects in
the construction industry in Sudan.
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Table no (7)

6-risk management 8-From the reality of the | 9-From the reality | 10-From the reality
in g Pre- 7-From the reality of the | construction industry in | of  Construction | of Construction
implementation construction industry in | Sudan, Engineering | industry in Sudan, | industry in Sudan,
HYP 2- | Question affgcts Sudan, there is an expert | companies enter tenders | risk management | designs and
Managing implementation to review the terms of the | without a clear vision of | occur at the stage | documents are
risks in the hgse contract before signing it | risk management in the | of pre- | reviewed to avoid
pre- P construction phase implementation risk of design
tendering
stage s ng?egely 49.50 % 28.30 % 19.20% 13.10 % 16.20 %
useful and
helpful in| Agree 36.40 % %29.30 53.50% 43.40 % 43.40 %
the
phase Disagree 7.10 % 18.2 % 11.1% 17.20 % 18.20 %
gﬁ;gg?g 2% 3% 1% 6.10 % 5.10 %
Result Strongly Agree Agree Agree Agree Agree
Mean 4.3 3.6 3.8 34 3.5
Result 3.72 Agree

Explain the frequency, Standard deviation, Mean and Result of sample questionnaire HYP (2).
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In table (7), the researcher found that 49.5 % strongly agree with (risk
management in Pre-implementation affects the implementation phase), 29.3 % agree
with (there is an expert to review the terms of the contract before signing it), 53.5 %
agree with (engineering companies enter tenders without a clear vision of risk
management in the construction phase), 43.4% agree with (risk management occur
at the stage of pre-implementation), and 43.40% agree with ( designs and

documents are reviewed to avoid risk of design).

The mean of HYP 2 is 3.72, (Managing risks in the pre-tendering stage is useful

and helpful in the construction phase), the general trend of this HYP is Agree.

The views of engineers regarding the aspect (Managing risks in the pre-tendering
stage is useful and helpful in the construction phase) are the same, even in
construction, consultant or sponsor, because the occurrence of any risk will affect

the company.

As a result of recurrence of engineering claims and disputes, companies give

more attention on terms and conditions of contracts before signing.

As a result of increasing risk due to design errors, companies become punctual to
include special terms and conditions in contracts relevant to design, in order to avoid

any additional risk or cost related to design errors.
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Table no (8)

Explain the frequency, standard deviation, mean and result of sample questionnaire HYP (3).

12-Through your | 13-One of the reasons for | 14-The completion of ]}g’r'?r?: d(i)f]:‘eﬁsﬁcerei?lsct)ﬂz
experience, most of the | the increasing cost of | engineering  projects cost of the proiect is the
Question | risks occur and cause | projects is lack of risk | within time and cost is imperfect egti nj1ate of the
HYP 3- Increase in cost and time | management through | related to risk corFr)1 onents  of  the
Risks of project scientific methods management projgct
always S |
impact | Strongly %58.60 %59.60 %27.60 52.50%
project | Adree
ducrjat'OFtl Agree %37.40 %32.30 %44.90 37.40%
and cos
Neutral %2 %5.10 %12.20 7.10%
Disagree %2 %2 %13.30 2%
Strongly %2 %1 %2 1%
Disagree
Result Strongly Agree Strongly Agree Agree Strongly Agree
Mean 4.4 4.5 3.8 4.4
Result 4.28 Strongly Agree
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In table (8), the researcher found 58.6 % strongly agree with (through your
experience, most risks occur and cause increase in cost and time of a project),
59.6 % strongly agree with (One of the reasons for the increase in cost of a project,
Is lack of risk management through scientific methods, 27.60 % strongly agree
with (the completion of engineering projects within time and cost is related to risk
management) and 52.50% strongly agree with (One of the reasons for the
difference in the cost of a project is the imperfect estimate of the components of

the project).

The mean of HYP 3 is 4.28. Risks always have impact on project duration and

cost. The general trend of this HYP is strongly agree.

In all cases of occurrence of a risk related to change of scope, design,
specifications, etc..., more time is needed for studying such risk, and more cost

is needed to apply the change.

From the reality of construction industry in Sudan, most of the projects are
finished with additional cost, sometimes up to double the total cost in the contract,
which is not a result of a change in scope or additional terms, but arises due to
external risk, financial risks, technical risk and any other type of risks lead to the
rapid surge in the cost of the project. We conclude that all risks except
environmental risks and socio-political risks, can reduce the influence on a project
when such a risk is identified by one of the methods, and making an optimum

response.
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Explain the frequency, standard deviation,

Table no (9)

mean and , result of sample questionnaire HYP (4).

-17From the reality .
. . . -18From the reality | -19Most of the | 20-The spread
14-lack of risk -1_6Techn|cal pf C_:onstructlon of Construction | risks in the | of engineering
management disputes are results | industry in Sudan ind in sud ) di i
Question | leads to dispute | of lack of revision | Most engineering Industry in sudan, construction ISputes IS a
HYP 4 - . there are engineering | industry  are | consequence of
between the | for project | disputes are a result | . . .
The arties documents of time and cost disputes due to poor | amicably poor risk
omission of P claims project management | resolved management
risk
management | Strondly 42.40% 39.40% 40.40% 47.50% 22.20% 26.30%
could lead | _Adree
to claims | Agree 47.50% 50.50% 46.50% 38.40% 35.40% 55.60%
gf‘d t Neutral 4% 6.10% 8.10% 8.10% 23.20% 13.10%
isputes. .
P Disagree 5.10% 4% 4% 5.10% 10.10% 5.10%
Strongly 1% 0% 1% 1% 9.10% 0%
Disagree
Result Strongly Agree Strongly Agree Strongly Agree Strongly Agree Agree Strongly Agree
Mean 4.3 4.4 4.3 4.3 3.5 4.3
Result 4.28 Strongly Agree
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In table (9), the researcher found that 42.4 % strongly agree with (lack of risk
management leads to dispute between the parties), 39.40% strongly agree with
(technical disputes are results of lack of revision for project documents), 40.40%
strongly agree with (From the reality of Construction industry in Sudan, most
engineering disputes are the result of time and cost claims), 47.50% strongly agree
with (From the reality of Construction industry in Sudan, there are engineering
disputes due to poor project management), 22.20% strongly agree with (most of the
risks in the construction industry are amicably resolved) and , 26.30% strongly
agree with ( the spread of engineering disputes is a consequence of poor risk

management).

The mean of HYP 4 is 4.28. The omission of risk management could lead to

claims and disputes. The general trend of this HYP is strongly agree.

Lack of risk management can affect the time, in which a project can be
delivered, as well as the overall cost. These events can lead to labor inefficiencies,
increase in material and labor prices, disruption of the works and delays, which can
increase the cost as well as the time needed to complete the entire job. If the tasks
impacted are on the Critical Path, and mangers become unable to address this risk,

the cost and time will increase.

From the reality of the construction industry in Sudan, the construction
companies have been interested in project management that gives the attention to
project scope management, project time management, project cost management,
project quality management, project human management, project communication
management, project risk management, project procurement management, while
neglecting project stakeholder management and how they can manage them while

mismanagement is the major cause of most conflicts.
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Table no (10)

Explain the frequency, standard deviation, mean and result of sample questionnaire HYP (5).

iznléi%l;%at'?:a;rén;'tlij;:aoer;z 22-Attention is given to | 23-There are training | 24- Companies  are
HYP 5 Question | and admir?istpr)ators ga able teaching risk | programs in risk | interested in  training
Educational for managing. en inezrin management in | management in | employees to deal with
institutions . ging €eng 9 | universities construction industry risks
and projects
instruction
companies SX;?SJV 12.10% 15.20% 14.10% 10.10%
in Sudan
care about Agree 35.40% 18.20% 43.40% 27.30%
risk Neutral 13.10% 14.10% 16.20% 20.20%
management "nyicagree 26.30% 36.40% 17.20% 33.30%
Strongly 12.10% 16.20% 9.10% 8.10%
Disagree
Result Neutral Neutral Neutral Neutral
Mean 3.2 2.8 3.4 3
Result 3.1 Neutral
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In table (10), the researcher found that 12.10% strongly agree with
(educational institutions in Sudan prepare engineers and administrators capable
for managing engineering projects), while 12.10% strongly disagree, 15.20%
strongly agree with (attention is given to teaching risk management in
universities), while 16.20% strongly disagree, 14.10% strongly agree with (there
are training programs in risk management in construction industry), while 9.10%
strongly disagree and 10.10% strongly agree with (companies are interested in

training employees to deal with risks), while 8.10% strongly disagree.

The mean of HYP 5 is 3.10 (Educational institutions and instruction companies

in Sudan care about risk management). The general trend of this HYP is Neutral.

There is no clear vision of HYP 5 (Educational institutions and instruction

companies in Sudan care about risk management).
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CHAPTER 5

CONCLUSIONS
AND
RECOMMENDATIONS



5.1 Conclusion:
Considering the current situation of the construction industry in Sudan:

» No vision for risk management, but in fact most of the Sudanese engineers
are aware of the importance of risk management.

» Risk management is useful and helpful in the construction phase and the
consequences of neglecting it may lead to claims and disputes.

» Most of these problems are amicably resolved. Cost and time of the
projected increase due to claims and disputes.

» From the reality of construction industry in Sudan, applying the concept of
risk management is not a problem, but the real one is how to replace the
concept of muddle thinking by a new concept and adopting planning

process in the beginning.
5.2 Recommendations

5.2.1 Recommendations:

Given the results of the statistical analysis of the study, the recommendations can

be summarized as follows:

1. Itis essential for any project to have a risk plan in advance.

2. Policy makers should work to change the muddle thinking through
developing plans or making check lists to avoid any negative impacts of
risks.

3. It is vital to introduce a concept of planning for engineers since the

beginning of their university studies.
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5.2.2 Recommendations for future research:
There are many topics for further researches abstracted in this thesis such as:

1. The implementation of risk management in the execution stage for
construction projects in Sudan.

2. Ways to mitigate risk impacts on construction projects in Sudan.
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1-  There is no risk plan in preliminary stages of Engineering Projects

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree
2-  Your company care about risk plan in preliminary stages
(1) Strongly Agree (2) Agree 3) Neutral (4) Disagree
(5) Strongly Disagree

3-  From the reality of construction industry in Sudan, the search for solutions to
the risks takes place after they occur
(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree

(5) Strongly Disagree

4-  From the reality of Construction industry in Sudan, a risk plan is developed
at the design stage

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

5-  From the reality of Construction industry in Sudan Projects are often

initiated without a risk plan

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

6-  risk management in Pre-implementation affects the implementation phase
(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

7-  From the reality of Construction industry in Sudan, there is an expert to
review the terms of the contract before signing it

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree
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8-  From the reality of Construction industry in Sudan, Engineering companies
enter tenders without a clear vision of risk management in the construction phase

9- (1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

10- From the reality of Construction industry in Sudan, risk management occurs
at the stage of pre-tendering

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

11- From the reality of Construction industry in Sudan, designs and documents

are reviewed to avoid risk of design

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree

(5) Strongly Disagree

12- Through your experience, most risks occur and cause increase in cost and
time of project

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

13- One of the reasons for the increasing cost of a projects is lack of risk
management by scientific methods

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

14- The completion of engineering projects within time and cost is related to

risk management

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

15- lack of risk management leads to dispute between the parties

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree
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16- One of the reasons for the difference in the cost of the project is the

imperfect estimate of the components of the project

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

17- Technical disputes are results of lack of revision for project documents

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagres
(5) Strongly Disagree

18- From the reality of Construction industry in Sudan, most engineering

disputes are a result of time and cost claims

(1) Strongly Agree (2) Agree (3) Neutral (4) Disagres

(5) Strongly Disagree

19- From the reality of Construction industry in Sudan, there are engineering
disputes due to poor project management
(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree

(5) Strongly Disagree

20- Most of the risks in the construction industry are amicably resolved
(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree
(5) Strongly Disagree

21- The spread of engineering disputes is a consequence of poor risk
management
(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree

(5) Strongly Disagree

22- Educational institutions in Sudan prepare engineers and administrators
capable for managing engineering projects
(1) Strongly Agree (2) Agree (3) Neutral (4) Disagree

(5) Strongly Disagree

23- Attention is given to teaching risk management in universities
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(1) Strongly Agree

(5) Strongly Disagree

(2) Agree

(3) Neutral

(4) Disagree

24- There are training programs in risk management in construction industry

(1) Strongly Agree

(5) Strongly Disagree

(2) Agree

(3) Neutral

(4) Disagree

25- Companies are interested in training employees to deal with risks

(1) Strongly Agree

(5) Strongly Disagree
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(2) Agree

(3) Neutral

(4) Disagree




