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Abstract

Both in developed and in developing countries, the construction industry is
regarded as an economic investment activity without forgetting its significant
relationship with national economic development due to its great contribu-
tions to the national gross domestic product (GDP) of the country. Concern-
ing construction processes, both risk management (RM) and value engineer-
ing (VE) techniques have commonalities from the beginning up to the com-
pletion of the project due to enhancing the project value/quality, meeting the
project deadline, and reducing overall project cost. VE includes resolving the
uncertainty of project objectives and ensuring that the project is delivered in a
value for money way. The key point of RM is to solve the uncertainty of the
project itself and its results to ensure that the specifications are achieved
within the prescribed time, cost, and quality constraints. This review work is
comparatively and collectively focused on assessing the role of RM and VE
tools for project successful delivery. It studies the points of difference and
common features of the two aspects in terms of construction project delivery.
So, this study concluded that in construction RM tool cannot be the chief aim
of the all parties involved in the project execution because sometimes it pro-
duces itself negative results and reduces project management success. There-
fore, RM needs a strong combination with VE due to the dependence of the
target in identifying and assessing risks by considering the highest perfor-
mance and lowest cost. The integration of RM and VE combination in a sin-
gle study would avoid duplication of work and deliver better value for money
thereby leading to better project outcomes.
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Delivery

1. Introduction

In both developed and developing countries, the construction industry is re-
garded as an economic investment activity without forgetting its significant rela-
tionship with national economic development due to its great contributions to
the national gross domestic product (GDP) of the country. But even though the
construction industry is more important to the country especially in develop-
ment perspective, it is known that the success of the project can only be achieved
when the project management is effectively delivered from the conceptual stage
to the project completion stage, and the application of knowledge, skills, tools,
and techniques to the project responsibilities meet the necessity of the project. It
is commonly believed also that the main influence parameters of the project are
time, quality, and cost while regarding the project’s scope and also stakeholders’
satisfaction or requirement [1]. As discovered, today’s construction industry is
developing day by day, but there is still some barriers or risks that make it im-
possible to achieve the desired goals such as poor management ability, poor
technical ability and change of project objectives in which lead the project to
over budget, time overrun, late completion and poor project quality. Indeed,
those outcomes all depend largely on the inherent characteristics of the con-
struction industry such as quite complex, powerful dynamics, fragile engineering
environment, compact schedule, large project scale, and volume of the projects
[2] [3]. According to Feng Wan [4], if those barriers or risks are not effectively
prevented, they may block the smooth realization of project targets and may
cause serious effects. In finding out how these serious problems can be solved,
most expert persons in the construction industry believe that to complete the
project delivery, the participants of the project must deal with any factors that
may lead to cost overruns, project delays, poor delivery quality and high changes
[5]. Therefore, the construction project management tools must be established
in project management to satisfy all parties involved in the project and it should
run through the whole project life cycle for increasing the effect of the oppor-
tunities and positive events while reducing the probability and effect of negative
events to meet the objectives of the project. The most suitable construction
project management tools are risk management and value engineering tools, be-
cause both of them are believed to be powerful project problem-solving tools; for
identifying and managing risks, the risk management provides a systematic
process to take actions when risks occur. It helps to determine the different
project goals, improve project control, increase chances for success, improve
communication between all project participants, and facilitate decision-making
and priority activities [6]. On the other side, the Value Engineering tool from the

beginning of the project up to the completion stage as mentioned by [7] [8] is a
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systematic method to improve the “value” of products and services by testing
their functions. In other words, it is successful because it identifies chances, eli-
minates unnecessary costs, and ensures quality, reliability, performance, and
other key factors that meet customer expectations. Thus, based on the vital role
of both risk management and value engineering tools provide in construction
projects process, undoubtedly, they have a huge impact on the successful deli-
very of the project without causing any trouble in terms of quality, reliability,
safety and improving the performance of the entire life cycle of the project.

This review work is comparatively and collectively focus on assessing the role
of risk management and value engineering tools for project successful delivery.
It studies the points of difference and common features of the two aspects in

terms of construction project delivery.

2. Literature Syntheses

2.1. Definitions and Historical Backgrounds

Both RM and VE techniques have the common targets into construction projects
process from the beginning up to the completion of the project due to enhancing
the project value/quality, meeting the project deadline, and reducing overall
project cost. The term “risk management” is defined as an act of classifying,
analyzing or accessing, and replying to unpredictable risks that exist during the
implementation of a project [9]. It includes maximizing the opportunity and ef-
fect of positive events and reducing the possibility and effect of negative events
to achieve project objectives [10]. Risk management involves defining the origin
of uncertainty (risk identification), estimating the effects of uncertain events
(risk analysis), giving reply schemes based on waited results, and finally based on
actual results and emerging risk feedback, executing identification, analysis and
response generation steps during the life cycle of a project to assure that project
goals are met [11].

The theme of RM has existed for hundreds or even thousands of years [12].
The first appearance of RM can be traced back to the Tigris-Euphrates valley at
the ending period of 3200 BC with Asipu, who worked as a Risk Consultant [13]
[14]. However, Dallas [12] said that all RM concepts began with gambling. Fur-
thermore, archaeologists have evidence that gambling took place many years ago
[13]. Besides, Hertz [15] put forward the real concept of risk analysis in his ar-
ticle “risk analysis in capital investment” Baker ef al. [16]. However, many years
ago risk management was utilized in the construction sector [17]. In the 1980s,
RM emerged as an independent new field in the industry of construction [18].

On the other hand, According to W. T. Chen et al [19], Value Engineering
(VE) is defined as an organized discipline that usages a combination of common
sense and technical skills to settle and remove unnecessary the whole project
costs. VE has been widely used in the construction industry and has become an
indispensable part of many project developments. The results of VE practices

usually ameliorate the value of any project without affecting the design function
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of the project [20]. The value engineering technique began in the Second World
War when General Electric Company (GEC) faced a serious problem of shortage
of materials in which they were unable to meet the needs of war equipment. To
defeat that critical problem, GEC had to replace scarce materials with other al-
ternative materials that are cheaper, more beneficial, and better in performance
[1].

In 1947, Lawrence D. miles was an employee Engineer at General Electric
Company (GEC). He proposed many ideas and techniques to choose alternative
materials to be utilized to find value in products and he developed a func-
tion-based approach that has been successfully validated. The new method was
more productive so that VE was a way to produce high production and opera-
tion efficiency at the lowest production cost. In 1985, the value engineering pro-
cedure was widely recognized around the world [21].

Since its first adoption in the 1950s, Value Engineering has become a standard
exercise for many government agencies and private engineering companies and
contractors. It is widely used in construction projects and has become an indis-
pensable part of developing most of the civil infrastructural projects. In the con-
struction projects, value engineering has been implemented for half a century in
aiming to provide innovative ideas and answers for improving project value
[20].

In 1996, McDowell said that value engineering techniques began to be applied
to all types of industries, especially in manufacturing and it was expanded to all
types of economic fields including construction in which saved billions of dol-
lars. In particular, the rapid expansion of this technique in the construction in-
dustry has become a mandatory necessity for many public projects in the United
States. After entering the construction industry, to adapt to its unique characte-
ristics the academic research and practitioners have worked together to develop
some methods for the construction industry [22].

Generally, both aspects are dedicated to protecting the value while trying to
reduce any related to the upcoming project. In addition to that, the conceptual

phase is the most important phase of all in terms of principles application.

2.2. The Need for RM and VE in Construction Management

It is more important to know the scale of construction projects that RM and VE
should be easily fitting because this will help the project’s participants to use
them in an efficient manner.

To begin with a good understanding of the project’s risks and its conse-
quences can enable project participants to take measures to reduce their negative
impact [23]. Lack of effective project risk management methods will have many
unpleasant impacts on the parties involved in a project because of the lack of
measures to avoid the risks in the project [24]. Therefore, RM can be applied for
all construction projects depending on the project size, project nature, and
project complexity [25]. In small construction projects, it may only include team

review and simple risk registration, while for more complex projects, a complete
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workshop and risk modeling is required [26]. Using the risk management
process in different projects can greatly improve the performance of construc-
tion project management. The target of the risk management process is not to-
tally to eliminate all project risks. The main aim is to establish an organized
model that enables management to manage project risks and the most important
key risk in a more effective way [27].

On the other side, the goal of the Value Engineering study is to achieve the
necessary functions with the lowest project life cycle cost. This can be achieved
by using new materials, innovating design, simplifying the construction process,
innovating construction methods, reducing construction cost and time, im-
proving construction quality and safety, and minimizing environmental impacts
[20]. Hence, according to Khaled Ali Alabd Ahmed [22], no matter how large or
small the construction project is, generally the construction sector is a significant
field for VE because it is the key to the project success as well it provides the ba-
sis for improving the value of construction funds. It also focuses on value rather
than cost and seeks the best balance between cost, quality, and time. Because it
provides a way to integrate into the building process that no other building

management structure can provide.

2.3. The Benefits of Risk Management (RM) and Value
Engineering (VE)

As usual, the successful delivery of a project should only be achieved if all the
appropriate construction management tools used in the construction industry
have greater advantages to the development of the industry and are used prop-
erly throughout the contribution of each part involved in the project. Based on
[28]-[34] researchers, the following are the benefits of RM in construction
projects:

1) Benefits of risk identification: Risk identification helps to stay calm dur-
ing times of crisis. This means that all the most likely risks to happen and the
plan of prioritizing the risks must be executed without any assumptions. It helps
to solve the risk and thus understand the upcoming problems.

2) Benefits of risk analysis/assessment: It bases on the identified tasks to as-
sist the project’s impact. This stage bases on the discussed ideas among the in-
volved parties. Its biggest advantage is that it can deal with the final problem and
provide more possible answers. It has a sense of all views, which becomes a sense
of responsibility for every kind of social life for any project or business. Partici-
pation in such assessments will help to address the risks.

3) Risks minimization: The risks that are dealt with in a given evaluation
plan are foreseeable in the construction project function. It enables the project
management team to accelerate data to change contingent policies that were
successfully carried out in the mapping construction project functionality. The
project risk management team is responsible for minimizing implemented
threats (negative effects) and maximizing opportunities (positive aspects) by

identifying and managing threats at different stages of the project organization
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to improve decision making and choosing of alternatives, and provide more op-
portunities. By reducing potential and unexpected incidents, customers can
concentrate on their energy and obtain stable income.

4) Successful project strategies: It has operational efficiency that can be
achieved after the negative risks in the project are mitigated/controlled. In terms
of handling measures, it has policies of the contingent for the temporary project
preparation. Risk management is effective and helpful in avoiding, reducing or
managing all project risks where it improves the productivity of employees in
the project, and offers an important role in increasing the value of money to the
project by managing the risks and uncertainties; thereby it provides the best val-
ue for the project.

5) Saving of time and cost: Risk management threatens the completed tasks
in the construction project strategy. It saves the entire life cycle cost of the con-
struction project, and prevents waste and supplement the planned progress time
of the project activities. The project risk management team provides better cost
and time estimates earlier than other deterministic techniques to avoid over ex-
penditures that could invalidate the project’s economic condition, and saves
costs and increases project value by identifying, analyzing, assessing, and ans-
wering the risks related with options that provide better value to the project.

6) Values shareholders: The main goal of risk management is to make great
efforts in managing the shareholders’ ability and capacity to deal with some of
the issues/risks raised in the project, and to assume the company’s expanded de-
cision-making role. In the current kind and expected regulatory recruitment of
any kind of construction project, it has a precise decision-making process. From
here, stakeholders into the project decide if the potential advantages associated
with the work are sufficient to ensure acceptance of the relevant risks.

7) Provides guidance: It provides advanced guidance about the frameworks
enabled in the experiences and assesses the risks modeled in the risk strategy. It
has an advanced risk management methods that link the knowledge gained with
the consequences of other risks. It improves the control level of the entire project
and supports more effective problem-solving procedures on a more realistic ba-
sis.

8) Reduces effect and loss: There is a clearer procedure for risk management
when a pre-planned schedule or goal is missing. It assures that the risk manage-
ment team analyzes all possible outcomes independently and objective assess-
ments as it takes on the challenge.

9) Collaborated work: Risks base on returns and even generate benefits. Risk
management deals with the possibility of fulfilling responsibilities through
project actions. It is recommended that project managers must focus on the risks
of challenges proposals that can be defined as available. The main incentives
factors may have a clear awareness and understanding of the possible risks in the
project, and the workers may provide a better understanding of the potential ef-

fects of uncontrollable risks and how to prevent them.
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Speaking on the benefits for VE, in principle, improvements and preservation
methods should be limited. The main reasons for the application of value engi-
neering technique in construction projects are high cost of project implemen-
tation, the large distance between design and implementation, difficulty in
project implementation, high complexity of projects, lack of basic information
in construction projects, lack of connection between the design of construction
projects and beneficiaries, improvement of technical progress and standards in
construction projects, creativity, the change of regulations, employer’s demand,
environmental, social conditions, economic conditions, technical characteristics
of design and use mode of resources. It is worth noting that the improvement
brought by value engineering is not due to the lack of enough study or careless-
ness in construction technical and economic investigation but due to time inter-
val between the design phase, implementation phase and operation phase, crea-
tivity, and cooperation of the study team. With the participation of these sub-
jects, the value engineering technique in construction projects will help them to
be greatly improved and saved [35]. Thus, Value engineering is considered a
very effective approach that must be understood at all levels of project manage-
ment and must be accepted every part of the world in the construction industry
[36].

The following are the benefits of VE as listed by [37] in six main classes:

1) It helps in determining the best design option.

2) It helps in reducing and saving the overall project’s life cycle cost.

3) To identify project problems and arise real answers solutions to them.

4) To improve the quality of the project products in the present and future.

5) To enhance reliability, availability, and client during the project starting
process until the project completion.

6) It is used for saving time and resources.

2.4. Application Methodology of RM and VE Concepts

(Risk Management)

From a construction perspective, the risk is often seen as an event that affects
the main objectives of a particular project in terms of cost, time, and quality
[38]. Thus, risk must be prevented before declining the project performance
throughout reducing, managing, transferring, sharing, or accepting it but cannot
be overlooked [39] [40]. Risk management works throughout three main stages
similar to VE as pre-workshop, workshop, and post-workshop. These stages are
explained as follows:

1) Pre-workshop stage

In this pre-workshop stage, some activities must be put into consideration as
very important in the project. The interview with stakeholders is made for get-
ting all general feeling for the principal concerns of all involved parties in the
project. Depending on the information quality gained during the interview ses-

sion, some practitioners take it as a crucial part of the process and others take it

DOI: 10.4236/wjet.2021.91009

115 World Journal of Engineering and Technology


https://doi.org/10.4236/wjet.2021.91009

E. Masengesho et al.

as the chance for an honest exchange [25] [41]. Moreover, this tool allows
stakeholders to talk about risks that they can see and gives them a feeling of in-
volvement in the process and ownership of the identified risk, and this might
lead to more acceptances of any measures executed to decrease risk [29].

2) Workshop stage

The main phases under the workshop stage are more explained below.

Risk management plan: Within this phase, the project targets must be clear
and understandable to all parties involved, and focusing on the risk procedure
around the particular necessities of the specific project, recording the results in
the plan of risk management and showing how the risk management will be ex-
ecuted for any particular project [42]. The aims of risk management should be
accorded before entering on risk identification.

Risk identification: Risk identification is the procedure of discovering and
assessing the vital role of the risks associated with construction projects [43].
The main idea behind risk identification seems to be very famous and practiced
and of course, it could have a great impact or consequences on project growth
and its success [44] [45]. Risk identification however in construction projects is
based on a) identifying the better essential input data b) having a most and best
skills of the relevance of the procedure c) identifying risks with their potential
impacts to the construction project d) providing data for those who are in charge
of decisions making, e) finding the all-risk causes, f) identifying entities im-
pacted by crucial risks [46] [47]. Various techniques are used to identify risks on
construction projects including Brainstorming, Delphi method, interview with
expert persons, past experience, and checklist as shown in Table 1 below [10]
[48] [49] [50].

On any construction project, there are two kinds of project risk: known risk
which is assessed throughout the five stages of the project, and unknown risk.
Known risks should be handled with human being capability through risks iden-
tifying, risks analyzing for planning the response to them while unknown risks
human being cannot [45].

Risk analysis: Risk analysis is a process of vital evaluation of prospective risks,
ordering them according to importance, and permitting the project management
team to choose the best significant ones [23]. In risk analysis, two main methods
are developed as a quantitative method and qualitative method [49] [51]. The
choice of better method depends on the following reasons: project type and
scope of the project, available data, financial significance and time availability,
the skills and experience of the analysts, the scale of the invention and the quali-
ty objectives of the results [52]. According to the severity of the risk, the risk is
ranked to provide the basis for the priority of risk management. This means that
during the risk workshop, each identified risk should be classified as having a
high, medium, or low effect and recorded in the risk register. The first attempt at
rapid classification should be based on the cost and probability of occurrence.

This refers to Table 2 below of Risk ranking matrix.
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Table 1. Main techniques used to identify risks in construction projects.

Techniques

Descriptions

Brainstorming

Delphi method

Interview with
expert persons

Past experience

Checklists

This technique is the most popular and useful techniques for risk identification in
a risk management workshop. Under this technique, every part involved in the
project knows each other and works together to find out the risk factors that
affect the whole project, the new risks, and the new management systems.

This method is like brainstorming technique but all involved parties do not know
each other and they do not work together and during identifying the risk factors
process there is no consulting each other participants.

The persons who have enough experience in a project play a vital impact by
solving small and big problems that exist in the project. Thus, all participants in
the construction project must be interviewed in the process of finding the
identification of the factors that affect risk. In general under this technique, for
getting feedback to risks appeared in project the project risk management
leadership must establish the method of historical data analysis of past or present
project, risk analysis and lessons learned

Past experience of historical data from past projects that are similar to the present
project can only be useful in a determined number of considerations for
identification of the risk factors. In making comparison both characteristics of
projects will provide a clear understanding of the common risk factors.

First of all, it is necessary to know the essentials items that cab fail in previous
projects because it is very useful and helpful in risk identification. This will help a
team of project managers to be aware of the risks present and allow them to be
involved in the risk identification process for looking implementation of some
measures to reduce the risks and its effects on the project. Generally, the checklist
of the risks found in the past projects and undertaken measures to deal with these
risks provides a starting point of the process of risk identification.

Table 2. Risk ranking matrix.

Ranking
High Medium High High
Cost Medium Low Medium High
Low Low Low Medium
Low Medium High

Occurrence Probability

The qualitative methods are most relevant in case risks can be located any-

where on a descriptive scale from low point to high point [53]. This method is

primarily focused on the right risk’s probability estimation and scale of accom-

panied more consequences, participants experience, instinct, and judgment de-

cision [54] [55]. First of all, it helps to discover possible hazards, analyze and de-

termine them, and eliminate certain hazards in time because the project risk

probability is small.

On the other hand, the quantitative methods are used to find the spreading of

probability and effects of the risks identified and they are based on statistics, es-

timations of arithmetic [53]. Nevertheless, if enough data are affordable at the

maximum level it can provide target outcomes. Hence, the results can impor-
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tantly vary from each and one analyst to another. Accordingly, the quantitative
method stays the favored choice by almost practitioners [55].

The following Table 3 showing the summary of several techniques to be used
in the construction industry for risk analysis.

Risk response: According to [58] [59], Risk response is the designed docu-
ments process for Risk management that is employed to deal with the identified
and analyzed risks by enhancing chances and decreasing any menaces to projects
aims. The main objective of the risk response process is to enhance the level of
risk control, cut down the negative effect of the risk, and remove as a lot as
possible the potential effect [60]. The main important techniques to confront the
risks in a construction project are risk avoidance, reduction, transfer, and risk
retention as it is described below [38] [52] [61]-[67].

Risk avoidance technique: This technique based on protecting the whole
project objectives risks with their effects by ensuring the project that from now
the risk is not going to continue. Naturally, not all risks can be avoided or elimi-
nated, but some risks have demonstrated experience in many different projects
that could be avoided and removed.

Risk reduction technique: The target of this technique is to mitigate or re-
duce and overcome probability or consequences of a special risk to any satisfac-
tory level, for taking some procedures that help in reducing the potential for risk
more beneficial than to look the measures that should be taken to deal with the
negative impact of that risk. The explanation of risk reduction may be applied at
each phase of the project, from the designing period up to the completion period.

Risk transference technique. Risk transference intends to shift all negative
effects of risk from one party to another party called the third party without re-
moving or changing anything about how much amount of risk and how essential
the risk origins are. It means that the duty of project risk management must be
shifted to another party without avoiding the hazard and its consequences.

Risk-retention technique: This technique means there is no need to deal or
control the risk with its consequences due to the risk management team is una-
ble to take any other technique and sometimes due to the issue of a short time as
well as financial means. The only thing the risk management can do is to accept

it without changing the project design to handle the project’s risk.

Table 3. Several risk analysis techniques [38] [56] [57].

No Qualitative Methods Quantitative Methods
1 Brainstorming Decision tree analysis
2 Straight judgment Expected monetary value
3 Cause and effect diagram Fault Tree Analysis (FTA)
4 Checklists Fuzzy logic assessment
5 Delphi Probability analysis
6 Event Tree Analysis (ETA) Sensitivity analysis
7 Risk information quality assessment Simulation analysis
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3) Post-workshop stage

Under this stage, the Majority assessment and analysis are conducted after the
activities in the workshop stage and draft report must be released. In addition,
some participants held an audit meeting with crucial key stakeholders to resolve
the matters. Typically, the project’s risk managers are in charge of supervising
and controlling the implementation of reply plans during on risks ongoing par-
ticipation [41].

(Value Engineering)

In the construction industry, the application of VE in the project uses a multi-
disciplinary team for ameliorating the value of it. As shown in Figure 1 below
VE technique works throughout three main stages: pre-workshop stage, work-
shop stage, and post-workshop stage and seven phases.

Referring to Major, E. [69], at the early stage of a project, value opportunities
are often strategic; with the development of the project, these opportunities be-
gin to recede and the engineering opportunities become more frequent or do-
minant. Due to the changes in the nature of the project environment, formal
value management studies are carried out at a very significant stage of the
project, related to and the cost estimates updates, as summarized below.

Feasibility, Concept and Preliminary Design

Value engineering is a structured approach to define the meaning of value in
the process of accomplishing specific project requirements. This is attempted by
approving a common understanding of the project objectives and how the
project team will achieve them. The procedure is strategic, includes challenging
the necessities and approving the project objectives.

Detailed Design, Procurement, and Delivery

However, value engineering is a systematic approach that delivers the required
functions at the lowest cost without compromising quality, performance, and re-
liability. This process is focused on project details and delivery procedures to

Preparatory
Pre-Study
Activiti
oS Stage 1 (Pre Workshop/Study)
Stage 2 (Workshop/Study)
(Job Plan)
v .
Information Function Creative Evaluation
Phase (1) [—#=| Anabss |—s= Phase(s) [—#= Phase (4)
Presentabon t Development
Phase (6) |- > Phase (5)
A
Y Stage 3 (Post Workshop/Study)
Resuk
Ok?
Implementation Follow up

Activties

Figure 1. Adapted from SAVE international [68].
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ensure the improved efficiencies, eliminate over design, and hence to maximize
value.

Each value engineering study can be divided into the following distinct phases
[22] [35] [37] [70] [71] [72].

Information and Function Analysis phases:

The information phase process allows all participants to better understand the
value engineering workshop process and project nature. Finally, it determines
the scope of the problem to be solved, improve objectives and evaluation ele-
ments; data collection and analysis; and build cohesion among project manage-
ment team members. While the function analysis phase to all participants is to
understand well the project through the project perspective function and deter-
mine the areas that are most productive to the study. This is a fundamental ac-
tivity that distinguishes value engineering compare to other problem-solving
methods. At this phase, the team members must orient their thinking in terms
of project functions and the overall costs associated with each function. The
main activities to be performed under these phases are summarized in Table 4
below.

Creativity and Evaluation phases:

The creative phase presents ideas for all potential ways to fulfill the needed
functions selected for further study within the project. Through several recog-
nized techniques used by the value engineering team), a large number of ideas
can be received to produce many optimal solutions that can be used to solve
problems. While Under the evaluation phase all generated ideas about saving
time and money, investment cost, and practical to the project implementation
during the creative phase must be evaluated to bring out the answers. It means
that all the alternatives must be ranked and critically assessed by the VE team to
identify the best opportunities for project value improvement. The main activi-
ties to be performed under these phases are summarized in Table 5 below.

Development and Presentation phases:

The development phase determines the best alternatives for improving value
to the decision-maker. In this phase, detailed technical analyses are made for the
remaining alternatives. It means that during this phase the VE team has to be
more familiar with the accurate method to be used and study its impact over the
overall project cost and construction period. While the purpose of the presenta-
tion phase is to obtain a commitment to follow a course of action and initiate an
alternative. The value engineering team selects the best alternatives and presents
them to the clients and project stakeholders after the workshop. This presenta-
tion allows the management or decision-makers to select compatible decisions
with the achievement of the project objectives. The main activities to be per-
formed under these phases are summarized in Table 6 below.

Implementation and Follow up phases:

The purpose of the implementation phase is to obtain final approval of the
proposal and to ensure the applicability of the confirmed value alternatives and

actualizing and confirming the planned advantages of a value study. While the
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purpose of the follow-up phase is to tracking activities of implementing value
study results and improve value methodology for future studies in similar con-
struction projects. The main activities to be performed under these phases are

summarized in Table 7 below.

Table 4. The VE activities under information and function analysis phases.

No Information Function Analysis
. Project Team presents the original design Find out the project functions, availabilities
concepts of resources and arranging them

. . . Discover greater possible system and
2 Identify program issues and constraints .
component problems to be discussed

3 Confirm the most current project concept Select functions to focus the creativity phase

e . Find out the best chances for performance
4 Visit site or facility

improvement
5 Approving the project targets, plans, and Provide the cost estimation of performing
budgets each function

Table 5. The VE activities under creativity and evaluation phases.

No Creativity Evaluation

Discussing how ideas impact project performance
1 Creative warm-up exercises by taking out low-potential ideas and choosing the
best ones

Establishing basic principles to protect the Ranking the all determined opportunities based

2
creative environment under development on their appropriateness

3 Generating alternative ideas that can List the advantages and disadvantages of each idea
improve project value and establish evaluation criteria

Table 6. The VE activities under development and presentation phases.

No Development Presentation

Exch inf ti ith th ject
Preparing and conducting a life cycle cost xcllange thiormation with tie projec

1 i K K team about the workshop objectives and
analysis and alternative design
scope
Determine the most beneficial alternatives to be  Identify the team members and recognize
5 developed into proposals so that owner and other their contributions in demonstrating the
project stakeholders understand the intent of validity of the data sources and supporting
proposal and benefits to the project documentation
Develop implementation of action plans includes Present the costs and benefits, advantages
3 @ project description, sketches, basic design and disadvantages, and impact of each
concepts, technical information and cost alternative according to the stated action
summaries plan and implementation schedule

Table 7. The VE activities under implementation and follow up phases.

No Implementation Follow up

Prepare a written report of the study results, Obtain copies of all completed implementation
lessons learned through implementation ~ actions
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Continued
Compare actual results with original
5 Monitor progress and enhance the expectations including the study results,
probability of approval previously learned lessons or other recorded

cases in construction project implementation

Obtaining implementation warranty for Submit cost savings or other benefit reports to

3
construction projects management
Identifying where chances were lacked Conduct a lessons-learned analysis of the study
4  Obtaining implementation warranty for to identify problems encountered and
construction projects recommend corrective action for the next study

Holding a meeting with the subject of
5 implementation to determine each value
alternatives formation

Specifying innovation barriers and finding their
causes

Determining a time interval to investigate " i .
. . Initiate recommendations for potential future
and implement each of value alternatives

6 . . VE studies on ideas evolving from the study just
and Pursuing value achievements resulted
K K completed
from the implemented alternatives
Considering how the experiences have Returning to value study and thinking about the
7  developed new capabilities in creating and way of developing experience with new
managing an executable design capabilities in construction projects

3. Conclusion

In construction project management, value engineering and risk management
have commonalities from the beginning up to the completion of the project due
to enhancing the project value/quality, meeting the project deadline, and reduc-
ing overall project cost. They both evaluate the uncertainty associated with
projects and could, therefore, be considered as a joint technique, it is like two
faces of the same coin. While VE is committed to solving uncertainties in project
objectives and ensuring that the project is delivered in a value for money man-
ner, RM is committed to solving the uncertainties in the project itself and its re-
sults to ensure that the specifications are accomplished within the prescribed
time, cost and quality constraints. By combining RM and VE in the key stages of
the construction project, project participants can achieve project goals at the
lowest cost, reduce unnecessary workload, and allow the project team to focus
on finding the right direction of the project to improve project delivery efficien-
cy and risk reduction rather than dividing the team into two or more opposing
sides. Therefore, the integration of RM and VE combination in a single study
would avoid duplication of work and deliver better value for money thereby

leading to better project outcomes.
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