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Abstract - Because of the low level of awareness about this field, there are many obstacles that hinder value engineering in
addition to cost factors in the construction sector in many emerging countries, so this study used a questionnaire to assess
the level of awareness of value engineering in Egypt in addition to a questionnaire about the factors behind the low cost.
Most of the previous studies dealt with only a few factors, but this study dealt with 18 factors that affect the cost, and some
of these factors are the lack of knowledge of this engineering, the lack of local adoption of this engineering, and the lack of
investment and operation. Workers in contracting companies, the study analyzed these factors, which led to four factors: the

lack of sufficient experience of qualified employees, the difficulty of providing workshops, and the lack of awareness of this
engineering field so this study adds to the knowledge available in this field how overcoming the factors that directly affect

the cost.
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1. Introduction

Many researchers and scholars have been motivated by
the massive investments in construction projects over the last
two decades. They are now obligated to propose instructions
for an optimal system for multi-storey buildings that save time
and money, as structural engineering has changed over the last
two decades [1]. There is no agreement on examining factors
and gaps in knowledge to propose a decision-making model
that will contribute to these recommendations in the cost and
design phases of the life cycle [2]. Value engineering finds a
solution to this challenge, as it was initially employed in
fabrication during WWII and then in the construction industry
[3]. The history of this field dates back to 1947, when
Lawrence Miles proposed the methodology of value analysis
at General Electric Company, and his concepts served as a
foundation for problem-solving in many countries and sectors
around the world, including industry, health care, and
government service [4]. These techniques have saved millions
of dollars by shedding light on unimportant costs that do not
add any value to clients, and he has announced that many
decisions are made based on incorrect ideas, whereas his
methods have gained the consent of clients at a low cost, and
he has proven that reaction suggests solutions based on their
desire rather than what should be done and that value
management can be used in a variety of constructive projects
such as the study of telecommunications [5].

2. Review of Former Studies
2.1. An Overview

The researcher conducted a review of studies on the
history, meaning, and goals of this engineering, as well as

the success factors from the perspective of teamwork, with
a special emphasis on analysis, which is one of the critical
success factors, and the causes of low achieved value based
on rating systems from specialized organizations such as the
green globes [6].

In addition to a review of decision-making approaches in
selection by advantages and neuron-linguistic programming in
the final summary of these investigations in the last part [7].

2.2. History of Value Engineering Methodology

Lawrence Miles has been credited with developing the
VE technique since he pioneered value management, value
analysis, and value planning [4]. Lawrence Miles, a
contractor to this company, came up with the idea of value
management through his conception of analysis, for he
firmly believed that clients purchase products for their
specific purpose.

At the same time, a bunch of practitioners had founded
the concept of an aware society in order to spread their ideas
in the name of America in 1947.

VE became a common term in 1959, but the official
implementation of the programme was delayed until 1961,
when this ministry recruited competent engineers with the
addition of VE clause in construction contracts, while in
1965 this ministry conducted a study to find opportunities
for the application of this method, which caused the VE
method to be adopted across the United States in the interest
of cost savings, and in 1988 it was introduced to federal
departments and agencies [4].
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2.3. Meaning and Goal within Value Engineering

The phrases value analysis, value planning, and
management all mean the same thing, and the VE technique is
also known as value control, value assurance, and value
amelioration [8].

The British standards ASTM refer to system and
project analysis as value planning; however, the major
purpose of using these terminologies is to reduce costs
without sacrificing quality [9].

The Society of American Engineers defined VE as the
application of techniques that assess the function of a
product or service at a low cost through the elimination of
non-value costs and achieve higher value to public projects,
whereas Abdul-Aziz emphasized the human factor as the
pillar behind the success of VE, believing that teamwork
must analyze the advantages of the project as a step towards
a solution that meets or exceeds the needs of the customer.

Communication skills are required, and team members
should have diverse and complementary expertise in order
for the team to be capable of identifying the function of a
product or service and suggesting alternatives through
creative thinking at a lower cost [10].

2.4. Success Factors of Value Engineering

The success of VE is dependent on directed teamwork,
management support, client participation, and the
designation of a project manager; therefore, haggadic noted
a key component, which is that VE should be responsible
for a team of specialists in many disciplines and fields [11].

Other scholars believe that success is determined by the
team leader's personality, client feedback, and good
cooperation with the design team of a large number of
participants; however, the effort of the team will be fruitful
through good communication and strategic actions of the
members; however, male on 2007 believed that success is
determined by elements of the VE process such as study,
devotion of the members, and effective support [12].

3. The Methodology

The study should have included a questionnaire about
the factors affecting the cost with the adoption of a
comparison between these factors, and the choice of the
survey is justified by the exploratory explanatory nature of
this study, as this method allows the inclusion of many
subjects in a limited time frame, compared to an interview
[13].

4. Collection of Data

The study was conducted in Egypt's residential area.
The building business was chosen in Egypt due to the
availability of access to necessary knowledge regarding
these projects [14].

The researcher developed a questionnaire regarding
cost factors in the execution of construction projects in
Egypt, as indicated in the first table, which shows eighteen
components, while the second portion of the questionnaire
displays the degree of influence of these cost factors on the
five-point scale. As this scale is used in many previous
studies, one is for the ineffectual factor, and five is for the
highly influential.

Table 1. Factors affecting cost

CODES Factors References
VE 1 Very scarce construction projects apply this engineering. Opinion of experts
VE 2 The complexity of projects that apply this engineering. Opinion of experts
VE 3 Shortage of awareness about this engineering. [15,16,17,18,19,20,21,22,23,24]
VE 4 Absence of support from owners and stakeholders. [18,19,20,21,25,26,27]
VE5 Non-inclusion of this engineering in contracts. [19, 28]
VE 6 Contractors are not qualified. Opinion of experts
VE 7 Teamwork lacks awareness of this engineering. [29, 30,19]
VE 8 Shortage of investment and personnel in companies. Opinion of experts
VE 9 Scarcity of experts [30,31]
VE 10 Ineffective cooperation with teamwork. [32]
VE 11 Incompetency of the team in the estimation of costs. [32]
VE 12 Incompetency of the team in this engineering. [33, 34]
VE 13 Incompetent coordinator. [21]
VE 14 | The scarcity of information is the reason behind the suggestion of solutions. [35, 36]
VE 15 Problems in the analysis and assessment of cost reduction alternatives. [29]
VE 16 Shortage of time in the conduct of studies. [30,18,28,37,38,39]
VE 17 Absence of technical standards and instructions. [40,28]
VE 18 Scarcity of information about costs. [19,31,41]

Note: The scale for all criteria is 1 to 5, with 1 being "not a hindrance" and 5 being “extreme hindrance."
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Table 2. The data of the subjects

Variable Category Frequency | Percentage
Owner 38 19.38
Contractor 61 31.12
Nature of Work Designer 55 28.06
Consultant 42 21.42
Total 196 100
General Manager, Project_Manage_r, Engineering Manager, and 24 1224
Assistant Director.
Construction Supervisor 44 22.44
Profession of Specialist and Civil Engineer 86 43.87
Subjects Quantity Surveyor 20 10.23
Site Supervisor 22 11.22
Total 196 100
Less than five 46 23.4
Years of Experience Between five and ten 98 50
More than ten 52 26.53
Total 196 100
Table. 3 Ranking of factors affecting cost during the application of value engineering
CODES Factors Mean Norr_nafcive Rank
Deviation
VE9 Scarcity of experts. 4.1786 0.890 1
VE3 Shortage of awareness about this engineering. 4.1480 0.973 2
VE17 Absence of technical standards and instructions. 4.1327 0.967 3
VES8 Shortage of investment and personnel in companies. 4.0816 1.120 4
VE18 Scarcity of information about costs. 3.8980 1.062 5
VE4 Lack of backing from owners and other stakeholders. 3.8929 1.078 6
VE14 Lack of information is the cause of the remedies being proposed. 3.8724 1.032 7
VE6 Contractors are not qualified. 3.8571 1.123 8
VE5 Non-inclusion of this engineering in contracts. 3.8367 1.097 9
VE12 Incompetency of the team in this engineering. 3.8265 1.100 10
VE13 Incompetent coordinator. 3.8061 1.124 11
VE10 Ineffective cooperation with teamwork. 3.4541 1.245 12
VE1 Very scarce construction projects apply this engineering. 3.4335 1.202 13
VE11l Incompetency of the team in the estimation of costs. 3.4235 1.154 14
VE7 Teamwork lacks awareness of this engineering. 3.3980 1.208 15
VE2 The complexity of projects that apply this engineering. 3.1480 1.302 16
VE15 Problems in the analysis and assessment of cost reduction alternatives. 3.1173 1.293 17
VE16 Shortage of time in the conductance of studies. 3.0969 1.322 18

The survey sample includes contractors, owners,
consultants, and designers who attended VE seminars, while
the questionnaire sample includes stakeholders ranging
from 150 to 300 for factor analysis, which must fall within
the parameters specified by EFA [42].

The final sample size was 196, and the acquired data
was analyzed for statistics as in social sciences, with the
scale's validity determined by the Cranach alpha coefficient,
while Nova assessed the null hypotheses. As a result, the
dependent variable's mean was the same for all groups. The
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sample’s similar opinion with the use of a mean index for
cost factor ranking to extract the relevant factors based on
professional opinion.

5. Results and Discussion

5.1. Analysis and Results: The Second Questionnaire
This section exhibits the data analysis findings, as well

as a discussion of the findings of sample characteristics,

ranking of cost factors, and discussion of findings.

5.2. Data of the Sample

The table 2 displays the sample data, with the highest
number of responses coming from consultants (21.42%),
followed by owners (19.38%), contractors (31.12%), and
finally designers (28%). In comparison, 34.68% of the
subjects were construction managers. Civil engineers and
specialists, site supervisors, and quantity surveyors
represent 43.87%, 11.22% and 10.23% of the sample,
respectively, and the number of years of experience varies
from five to ten for 50%.

5.3. Classification of Factors Affecting Cost

The preliminary analysis classified the mean value of the
cost variables and determined their worth. The statistical
means, standard deviations, and rankings of these values are
shown in Table 3. The mean of the scale answer reflects the
importance of the influencing factor in relation to other
influencing variables.

However, the standard deviation of the influence factor
indicates the level of agreement among respondents [43] —
values of the influencer's standard deviation.

The factors are close to or less than one, indicating some
agreement among the responses [44]. According to Table 3, 11
factors are classified as "severe influencers" (3.5 means 4.5),
while the remaining elements are classified as "moderate
effectors” (2.5 means 3.5) [45]. According to respondents'
views of value engineering experts as the primary cost
influencers, value engineering specialists are critical to
advancing value engineering and greatly impact cost within
the construction sector. According to similar studies, the
lack of virtual machine professionals substantially impacts
the expansion of virtual machines in China [30]. Value
engineering specialists must have extensive experience and
certification as a value expert or associate value specialist
and technical knowledge of value engineering/ analysis
[46]. While value engineering workshops are the major
arena for communicating practical knowledge to
participants, practical experience in these workshops is
essential [47]. As a result, Egypt's scarcity of value
engineering professionals may significantly impact how
value engineering methods are executed. Value engineering
implementation must be directed by value engineering
specialists' first-hand experiences rather than textbooks or
scholarly publications. Value engineering experts can also
lay the groundwork for the development of local virtual
machines, disseminate information about value
engineering, train human resources in its use, and
collaborate with the government to develop appropriate

legislation regarding the implementation and financial
impact of value engineering.

A lack of understanding of value engineering was
identified as the second most significant cost influencer.
This result was consistent with [48] scarcity of practitioners
who are familiar with value engineering and may opt to
ignore its presence. Practitioners desire to stick with
traditional ways because they do not completely understand
the benefits of value engineering and how it influences
expenses. Furthermore, owners who do not understand
value engineering are less likely to insist on using value
engineering methodologies in their projects [49]. As a
result, value engineering in the construction industry is not
commonly employed or acknowledged.

Third was the lack of local norms, legislation, and
technology standards. To promote the widespread use of
value engineering and its cost-cutting impacts in the
construction industry, guidelines, technical standards, and
local value engineering must be developed [39, 28].
Because not all practitioners know value engineering and its
cost impact when they first seek to implement it, practical
guidance for its application and cost impact is required.
Furthermore, providing practitioners with valuable
guidance aids in ensuring compliance and adherence to
regional construction sector peculiarities.

Then, although it had not been identified or confirmed in
previous studies, respondents in this study ranked a lack of
investment, supportive policies, and human resources for value
engineering as the fourth most important factor, emphasizing
the importance of assisting contracting companies in
engineering implementation. Adopting and applying the value
engineering method in enterprises can gradually transform the
conventional routines and techniques commonly utilized in
businesses, hence increasing the advantages of businesses.
Value engineering companies can partner with other firms and
groups to exchange experiences and lessons learned. Finally,
effective value engineering applications can drastically lower
construction business costs.

The Egyptian government has not widely promoted or
developed value engineering. This is supported by the fact that
the absence of a law requiring the use of value engineering in
the building sector was the fifth-ranked factor. Prior American
experiences, however, demonstrated that government aid was
comparatively important for the successful application of value
engineering [30]. Owners and stakeholders can implement
value engineering in projects with the support of legislation,
which may include incentive mechanisms for equitable savings
and risk sharing [48].

On the other hand, the development of virtual machines
necessitates the support and active engagement of all parties,
as evidenced by the owners' and stakeholders' sixth-place
position in support and participation. Other impediments to
widespread value engineering use, which have varying effects
on cost, include owners' refusal to pay for value engineering
services and resistance from design consultants [50]. Owner
support has been found to be the most important component.
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Table. 4 Ranking of the top six factors affecting cost

Code Mean Rank
VE9 4.1786 1
VE3 4.1480 2
VEL7 4.1327 3
VES8 4.0816 4
VE18 3.8980 5
VE4 3.8929 6

When value engineering is utilized in the construction
industry, the findings of the important cost-influencing factors
are shown in Table 4. Given that the rankings are based on
averages, it is not surprising that the top six influencers include
a lack of value engineering experts (VE9), knowledge of value
engineering (VE3), local value engineering guidelines (VE17),
and a lack of investments and policies. Owner and stakeholder
participation that is ineffective (VE4), the cost ramifications of
missing information (VE18), and support and human resources
for wvalue engineering implementation in contracting
companies (VEBS) are all issues that need to be addressed.

5.4. Factor Analysis of Factors Affecting Cost

Another purpose of this work is to examine the links
between the cost-influencing variables to develop a more
manageable list of influencing variables for use in practice.
Factor analysis was used to capture the multidimensional
correlations between the influencing components.

Before beginning the factor analysis, the correlation
matrix was scanned to ensure it was applicable to the data.
Suppose any of the variables exhibit multiple correlations.
Four cost-related elements with poor correlations were
excluded, as evidenced by the correlation coefficient data.
Value engineering implementation challenges in proposed
projects (VE2) are excluded, as are the absence of value
engineering implementation clauses in contracts between
owners and stakeholders (VES), the inability to develop
concepts and innovative solutions (VE14) due to a lack of

information gathered early in the process, and a lack of time
to implement value engineering (VE16).

Both Bartlett's sphericity test and the Kaiser-Meyer-
Olkin [51]. Tests were used to determine whether the survey
data was adequate. The dataset is eligible for factor analysis
if the [51] index has a value larger than 0.5 and a value of
(p = 0.05) is returned by Bartlett's test of sphericity.[52]. In
this investigation, the KMO index score was 0.747, a
significant result for the Bartlett test of sphericity (p =
0.000). (Greater than 0.5). The outcomes thus supported the
idea of whether the information is suitable for factor
analysis.

The communities for each variable were used to
confirm the factor model's validity. Because there were
approximately 196 participants in the study, all groups with
values greater than 0.5 were considered legitimate [52].
Untrained and incompetent contractors (VE6) and a lack of
cooperation and involvement with the internal value
engineering team were two influencing factors that were
usually neglected (VE10) in this test. The factor model is
correct for this inquiry because the sum of all other cost
factors was found to be significantly more than 0.547. The
condition-to-variable ratio was around 8 observations per
variant (98:12), which is consistent with the desired ratio of
5 observations per variant [53].

Following the original analysis, the remaining twelve
cost-influencing components were subjected to Varimax
rotation, Principal Components Analysis, and Factor
Analysis. A variety of parameters can be used to calculate
the amount of components to be removed. The most
extensively used standard was the Kaiser criterion,
sometimes known as the lowest eigenvalue. Table 5 shows
the results of the principal component analysis, which was
used to determine how many components to preserve. The
Kaiser criterion was met by four components, which implies
keeping four components with eigenvalues greater than 1.0.
[52].

Table 5. The results of the analysis of the main components affecting the cost

Component _ Initial Ei_genvalues _
Eigenvalues % of variance Cumulative %
1 10.564 61.522 61.522
2 1.852 10.785 72.307
3 1.337 7.784 80.091
4 1.077 6.270 86.361
5 0.687 4.002 90.363
6 0.544 3.169 93.532
7 0.397 2.309 95.842
8 0.297 1.729 97.571
9 0.187 1.088 98.659
10 0.120 0.701 99.360
11 0.060 0.352 99.712
12 0.049 0.288 100.000
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Table 6. Matrix of cost-influencing factors following varimax turnover

Codes Component 1 Component 2 Component 3 Component 4
VE9 1.122
VE12 1.088
VE11 1.017
VES8 0.932
VE7 1.112
VE15 1.072
VE13 0.941
VE1 0.811
VE3 1.082
VE4 0.520
VE18 1.058
VE17 0.988
Table 7. The four components are factors affecting cost
Components of the Ratio of .
Obstacles Variation COD Preventing Factors
VE 9 Shortage of VE experts.
First point is about the lack of 163 VE 12 Incompetent team members in VE.
skilled workers in VE. ’ VE 11 Incompetency of the team in the precise evaluation of costs.
VE 8 Shortage of investments and human resources to apply VE
procedures in the companies.
) VE7 The design team are not fully aware of VE.
Second co_mponent Is about 125 VE 15| Difficulties in analysis and estimation of cost reduction solutions.
problems in VE workshops.
VE 13 Incompetent VE coordinator
Third component is about VE 1 Hardly any construction projects use VE.
lack of knowledge about VE 9.65 VE 3 Knowledge gap regarding VE.
existence. VE 4 Lack of backing and active involvement of owners.
Fourth argument is that there Shortage of information about costs and inexistence of VE
8.18 VE 18 S
are no VE-related documents. guidelines.
Seree Plot The rounded component matrix and the cost factor load
12 factors on these four components after varimax rotation are
- shown in Table 7. Variables with loads greater than 0.5 are
useful in interpreting the component; those with loads less
g than 0.5 are considered non-significant [53]. As seen in
E Table 6, all factor loadings are more than 0.5.
R
] To facilitate future debate, each component must be given
4 a new name. Following a study of the correlations between the
, cost-impacting items under each component, the four extracted
“7 components can be interpreted as follows: Components 1
ol through 3 indicate the lack of trained employees to use Value
— 11— Engineering, the difficulty in scheduling Value Engineering
A 2(‘ ! zw lh 2o b2 workshops, and the lack of awareness.
omponent Number

Fig. 1 Scree plot

According to the pebble plot in Fig. 1, four components
were preserved to the left of the inflection point [52, 53].
These four constraints explained 86.36% of the total

variation in the data.

Component 4 refers to the lack of value engineering
application documents in the presence of value engineering.
Table 7 provides the names of the four components and the
percentages of changes after the varimax rotation that each
component indicates.
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5.5. The Results of the Factor Analysis

In order to facilitate the discussion, each component or
factor was given a specific name, and after studying the
relationships between the factors affecting the cost, it was
possible to extract the final four components which is the
first component, which is the shortage of qualified
personnel when using value engineering. VE procedures
and the third component is the lack of awareness of value
engineering.

The first factor is a lack of skilled labour when using
value engineering, in addition to team members' inability to
accurately estimate expenditures, a lack of investments, and
a lack of qualified human resources in the adoption of VE
in contracting companies, as this component has the highest
variance of 16.23% of all subjects.

This factor represents a lack of qualified VE experts,
the main barrier to adopting VE in construction projects.
Because inaccurate cost estimation has a strong effect on
cost, it is necessary to provide training for personnel who
should acquire the necessary knowledge and skills to
succeed in applying VE that achieves a positive effect on
cost.

In Egypt, it is critical to establish the foundation of VE in
the construction industry to gain sufficient labour with good
knowledge and expertise to spread value engineering and
produce a positive cost impact.

The second component discusses the complications in
the value engineering workshop and their financial
implications.

This factor justifies 12.5% of the data diversity, as three
factors influence the cost necessary to establish the
workshops competent in value engineering: a lack of
knowledge about the benefits of VE, difficulties in the
analysis and evaluation of alternatives, and the
incompetence of the VE coordinator.

The actual studies on VE confirm the challenges in
implementing value engineering that have a negative impact
on costs, in addition to the subject's negative attitudes, the
coordinator's incompetence, the lack of effective
communication and cooperation among stakeholders, and
the lack of innovative ideas, as all of these factors point to
VE's inefficiency in failing to deliver the desired benefits to
the project, as all of these factors point to VE's inefficiency
in failing to deliver the desired benefits to the project.

The design team acknowledges that the extensive
experience and technical skills do not necessitate cost
estimating since the team believes that VE is an unnecessary
waste of time and has doubts about the technical skills;
therefore, the design team is hesitant to implement value
engineering.

Adoption of value engineering necessitates the
presence of a representative and a cooperative group of
members, as the design team is critical to the effective

implementation of value engineering and its impact on cost
reduction.

To guarantee that the workshop adheres to the VE
protocols, the value engineering coordinator must be
innovative and motivated despite the challenges of analysis and
evaluation. He or she should also communicate hope to the VE
workshop participants that the workshop will yield excellent
results because the coordinator is a significant cost component
and can motivate team members to collaborate on projects.

The third component is a lack of understanding
regarding the presence of VE and its impact on costs.

This component is made up of three cost variables: a
lack of VE-adopting building projects, a lack of VE
knowledge, and a lack of ownership and shareholder
backing for the growth of VE and its cost-cutting effects, as
this component justifies 9.65% of the total diversity of data,
but the lack of awareness about the existence of value
engineering is due to a lack of knowledge about VE in
addition to a lack of qualified value engineering adoption.

Previous project results show that these parties'
interests necessitate the support and involvement of
stakeholders, as there is much evidence about the success
and failure of value engineering adoption shows that owners
will accept value engineering if they are interested in the
cost savings that VE can provide.

The lack of support and active participation of these
parties is likely due to competing benefits, which also result
in their negative attitudes towards the adoption and
application of value engineering in their projects.

For example, designers believe that the consumption of
time and human resources is out of the question because it
will reduce their profits for the fee of design, which is very
low, as designers typically adhere to the routine.

The majority of owners believe that designers adopt
value engineering as a component of the design phase
because those designers take responsibility for the quality
of the design and meet or exceed the specifications required
by the owner requesting value engineering from designers.
However, the owner does not accept the cost of adopting
value engineering and that new building methods are
adopted based on the results of various studies.

It is well known that value engineering can lead to
creativity and achieve many benefits such as cost reduction;
however, it is difficult to get used to change or new habits,
and in order to solve the problem of a lack of knowledge
about value engineering, it is critical to adopt value
engineering in companies through VE seminars, training,
and the adoption of value engineering models. As a result,
stakeholders will understand the benefits of VE and will be
willing to support and participate in its deployment.

The fourth component is the absence of documentation,
which may have a negative impact on the cost.
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This component justifies 8.18% of the total data
difference, aside from the lack of laws that impose the
application of value engineering, which has a negative
effect on cost, while the other factor is the lack of documents
about the application of value engineering, and the lack of
practical guidelines about the adoption of VE, which
prevents the spread of VE as theoretical knowledge from
books and articles does not ensure the right adoption of
value engineering.

Legal documents play a positive role in the application
of value engineering because they organize the adoption of
VE in projects and the positive participation of stakeholders
who will benefit from the adoption of VE, as the
promulgation of laws will augment the benefits and may
discard the unimportant costs, while governments in
developing countries must play a role in the promotion of
VE according to law.

American law, for example, stipulates value
engineering according to public law, as this law requires
companies to follow the procedures of VE, while federal
regulations 18 and 52 include the procedures for the
inclusion of value engineering techniques in contracts, as all
of the above factors have an impact on costs.

6. Plan for the Reduction of Costs

We can see from the preceding results that the most
important cost-influencing aspects during the application of
value engineering are classified into four components. A
lack of experienced employees to apply value engineering,
obstacles in the value engineering workshop and how they
affect costs, and a lack of knowledge of value engineering
and how it affects costs are all factors to consider. Because
there are no papers on value engineering applications, value
engineering must be applied in Egypt's construction projects
to minimize costs and eliminate these factors at the outset.

To do this, stakeholders must be educated on the
importance of incorporating new ideas into efforts through
lectures and seminars. Value engineering can then be
utilized to reduce components that affect expenses. As a
consequence of this research, owners or business owners
will be able to understand the key factors determining cost.
As a result, home building professionals must know the
philosophies, concepts, and tools mentioned in value
engineering methodologies to reduce cost issues.

Furthermore, Stakeholder Agencies in Egypt's residential
complexes should regularly offer value engineering training
seminars for their members and incorporate the issue into their
continuing evaluation of staff development. Along with
implementing public projects, the government creates and
enforces rules and regulations for various enterprises. As a
result, the government will encourage the use of value
engineering by developing regulations and legislation to

References

encourage its usage in residential construction projects across
the country.

Residential construction institutions are unable to use
value engineering on a corporate level. Similarly, top
management's approval is essential for employee training
appropriate implementation procedures for these requirements
must also be provided to ensure compliance within a structured
plan to help eliminate the most cost-influencing components
during the application of value engineering.

Based on the study's findings, the following
recommendations can be made to improve the efficacy of
value management strategies in Egyptian construction
projects:

e Raise awareness of the value management benefits
among Egyptian construction professionals through
workshops, seminars, and training programmes.

e  Create guidelines and standards for implementing value
management in Egyptian building projects.

e Encourage collaboration and communication among all
stakeholders in building projects to ensure that value
management practices are successfully applied and
monitored.

e Create a culture of continuous improvement in Egypt's
construction industry by reviewing the efficiency of
value management practices regularly and making
necessary modifications.

e Create a legislative framework to ensure that value
management practices are implemented effectively in
Egyptian building projects.

e While the recommendations call for promoting value
engineering, efforts should be made to teach and
educate practitioners and owners on value engineering.
The government should play a positive role in
promoting value engineering and pass legislation
requiring value engineering.

7. Conclusion

The researcher used the questionnaire to determine
the cost-cutting factors, and the results show 18 factors in
order of importance; however, the four primary factors are
a lack of experts, ignorance of VE, a lack of guidelines, a
lack of personnel, and a lack of personnel, as well as the
absence of laws that govern the application of VE.

The conclusions of this study can assist Egyptian
construction sector decision-makers in adopting value
engineering and developing the plans required to put
engineering measures into effect. As a result, this study adds
to the corpus of information about the application of value
engineering.

[1] Fayrouz Mohamed Mahmoud Ibrahim, "The Influence of the State and Islamic Sectarianism on the Architecture and Identity in
Fatimid Egypt-Case Study: Mashh, ad al-Husayn," Doctoral Dissertation, Hamad Bin Khalifa University, Qatar, 2017. [Google

Scholar] [Publisher Link]


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Influence+of+the+State+and+Islamic+Sectarianism+on+the+Architecture+and+Identity+in+Fatimid+Egypt-Case+Study%3A+Mashh&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Influence+of+the+State+and+Islamic+Sectarianism+on+the+Architecture+and+Identity+in+Fatimid+Egypt-Case+Study%3A+Mashh&btnG=
https://www.proquest.com/openview/fd63e65dfff96c0fb04f34102848d09c/1?pq-origsite=gscholar&cbl=2026366

Hossam Eldin Mohamed Jumaa/ IJETT, 71(9), 1-10, 2023

[2] Pernilla Gluch, and Henrikke Baumann, "The Life Cycle Costing (LCC) Approach: A Conceptual Discussion of its Usefulness for
Environmental Decision-Making," Building and Environment, vol. 39, no. 5, pp. 571-580, 2004. [CrossRef] [Google Scholar]
[Publisher Link]

[3] Lauri Koskela, Application of the New Production Philosophy to Construction, Stanford University, vol. 72, 1992. [Google Scholar]
[Publisher Link]

[4] Ayodeji E. Oke, and Clinton O. Aigbavboa, Sustainable Value Management for Construction Projects, Switzerland: Springer, pp. 75-
86, 2017. [CrossRef] [Google Scholar] [Publisher Link]

[5] Arvind Subramanian, Eclipse: Living in the Shadow of China's Economic Dominance, Peterson Institute, 2011. [Google Scholar]
[Publisher Link]

[6] Christina Feilmayr, and Wolfram W68, "An Analysis of Ontologies and their Success Factors for Application to Business," Data &
Knowledge Engineering, vol. 101, pp. 1-23, 2016. [CrossRef] [Google Scholar] [Publisher Link]

[7] Kannan Govindan et al., "Multi-Criteria Decision Making Approaches for Green Supplier Evaluation and Selection: A Literature
Review," Journal of Cleaner Production, vol. 98, pp. 66-83, 2015. [CrossRef] [Google Scholar] [Publisher Link]

[8] Alphonse Dell'lsola, Value Engineering: Practical Applications... For Design, Construction, Maintenance and Operations, John
Wiley & Sons, 1997. [Google Scholar] [Publisher Link]

[91] Mohammad Amin Hamedi Rad et al., "BIM-based Approach to Conduct Life Cycle Cost Analysis of Resilient Buildings at the
Conceptual Stage," Automation in Construction, vol. 123,2021. [CrossRef] [Google Scholar] [Publisher Link]

[10] Ahmed Farouk Kineber et al., "Critical Value Management Activities in Building Projects: A Case of Egypt," Buildings, vol. 10, no.
12, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[11] Andrew Rippin, Muslims: Their Religious Beliefs and Practices, Routledge, 2014. [Google Scholar] [Publisher Link]

[12] Victor Garro-Abarca, Pedro Palos-Sanchez, and Mariano Aguayo-Camacho, "Virtual Teams in Times of Pandemic: Factors that
Influence Performance," Frontiers in Psychology, vol. 12, pp. 1-14,2021. [CrossRef] [Google Scholar] [Publisher Link]

[13] Chitu Okoli, and Suzanne D. Pawlowski, "The Delphi Method as a Research Tool: An Example, Design Considerations and
Applications," Information & Management, vol. 42, no. 1, pp. 15-29, 2004. [CrossRef] [Google Scholar] [Publisher Link]

[14] Ahmed Hassan Ismail, "Framework and Database for Organizing External Information for Strategic Management in the Construction
Industry: Application to the Egyptian Market," Doctoral Dissertation, Massachusetts Institute of Technology, 1989. [Google Scholar]

[15] B. Averboukh et al., "Luminescence Studies of a Si/SiO 2 Superlattice," Journal of Applied Physics, vol. 92, no. 7, pp. 3564-3568,
2002. [CrossRef] [Google Scholar] [Publisher Link]

[16] Pei-Fang Hung et al., "Antimitogenic Effect of Green Tea (—)-Epigallocatechin Gallate on 3T3-L1 Preadipocytes Depends on the
ERK and CDK2 Pathways," American Journal of Physiology-Cell Physiology, vol. 288, no. 5, pp. C1094-C1108, 2005. [CrossRef]
[Google Scholar] [Publisher Link]

[17] F. P. An et al., "Observation of Electron-Antineutrino Disappearance at Daya Bay," Physical Review Letters, vol. 108, no. 17, 2012.
[CrossRef] [Google Scholar] [Publisher Link]

[18] Ali M. Almakrami et al., "Qualitative Assessment of Root Canal Treatment Risk Factors Failures Among Patients at the Specialist
Dental Center in Najran: A Clinical Survey," Journal of International Medicine & Dentistry, vol. 5, no. 3, pp. 93-101, 2008. [Google
Scholar] [Publisher Link]

[19] Zahra Bazrafshan et al., "A Survey on Heuristic Malware Detection Techniques," The 5th Conference on Information and Knowledge
Technology, IEEE, pp. 113-120, 2013. [CrossRef] [Google Scholar] [Publisher Link]

[20] O. C. Aduze, "4 Study of the Prospects and Challenges of Value Engineering in Construction Projects in Delta and Edo States of
Nigeria," MSc Dissertation, Nnamdi Azikiwe University, 2014. [Google Scholar]

[21] Aini Jaapar et al., "The Impact of Value Management Implementation in Malaysia," Journal of Sustainable Development, vol. 2, no.
2, pp. 210-219, 2009. [Google Scholar] [Publisher Link]

[22] Khalid S. A. Al-Gahtani, "Review Current Value Engineering Studies Towards Improve Automation within Building Information
Management (BIM)," SSRG International Journal of Civil Engineering, vol. 9, no. 2, pp. 1-9, 2022. [CrossRef] [Google Scholar]
[Publisher Link]

[23] Sesmiwati Sesmiwati, Wahyudi Putra Utama, and Fielda Roza, “A Critical Review of Value Engineering Development in Indonesian
Construction Industry,” Journal of Dynamics International, vol. 1, no. 2, 2016. [Google Scholar] [Publisher Link]

[24] Daning Hao et al., "Solar Energy Harvesting Technologies for PV Self-Powered Applications: A Comprehensive Review," Renewable
Energy, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[25] Dipak J. Garole et al., “Recycle, Recover and Repurpose Strategy of Spent Li-Ion Batteries and Catalysts: Current Status and Future
Opportunities,” ChemSusChem, vol. 13, no. 12, pp. 3079-3100, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[26] Alice K Harding, and Dong Lai, "Physics of Strongly Magnetized Neutron Stars," Reports on Progress in Physics, vol. 69, no. 9,
2006. [CrossRef] [Google Scholar] [Publisher Link]

[27] A. Whyte, and C. Cammarano, "Value Management in Infrastructure Projects in Western Australia: Techniques and Staging,"
Proceedings of the 28th Annual ARCOM(Association of Researchers in Construction Management) Conference, pp. 797-806, 2012.
[Google Scholar] [Publisher Link]

[28] Khin Moh Moh Aung, and Yen-Peng Ting, "Bioleaching of Spent Fluid Catalytic Cracking Catalyst using Aspergillus Niger," Journal
of Biotechnology, vol. 116, no. 2, pp. 159-170, 2005. [CrossRef] [Google Scholar] [Publisher Link]


https://doi.org/10.1016/j.buildenv.2003.10.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+life+cycle+costing+%28LCC%29+approach%3A+a+conceptual+discussion+of+its+usefulness+for+environmental+decision-making&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0360132303002610
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Application+of+the+new+production+philosophy+to+construction&btnG=
https://www.researchgate.net/profile/Lauri-Koskela-2/publication/243781224_Application_of_the_New_Production_Philosophy_to_Construction/links/5bcd97a792851cae21b8dd9a/Application-of-the-New-Production-Philosophy-to-Construction.pdf
https://doi.org/10.1007/978-3-319-54151-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sustainable+value+management+for+construction+projects&btnG=
https://link.springer.com/book/10.1007/978-3-319-54151-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Eclipse%3A+Living+in+the+shadow+of+China%27s+economic+dominance&btnG=
https://books.google.co.in/books?hl=en&lr=&id=N3opPesO6VcC&oi=fnd&pg=PP1&dq=Eclipse:+Living+in+the+shadow+of+China%27s+economic+dominance&ots=wOmLFSoaJ3&sig=DV2JpX6M55U6Nj5tQEaPF4KFHCQ&redir_esc=y#v=onepage&q=Eclipse%3A%20Living%20in%20the%20shadow%20of%20
https://doi.org/10.1016/j.datak.2015.11.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+analysis+of+ontologies+and+their+success+factors+for+application+to+business&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0169023X1500110X
https://doi.org/10.1016/j.jclepro.2013.06.046
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Multi+criteria+decision+making+approaches+for+green+supplier+evaluation+and+selection%3A+a+literature+review&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S095965261300437X
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Value+engineering%3A+Practical+applications...+for+design%2C+construction%2C+maintenance+and+operations&btnG=
https://books.google.co.in/books?hl=en&lr=&id=UzVxDwAAQBAJ&oi=fnd&pg=PR9&dq=Value+engineering:+Practical+applications...+for+design,+construction,+maintenance+and+operations&ots=y3nj_B9ava&sig=BBeK0YNVxNavoK7S-Hn1T7losGI&redir_esc=y#v=onepage&q=Value%20eng
https://doi.org/10.1016/j.autcon.2020.103480
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=BIM-based+approach+to+conduct+Life+Cycle+Cost+Analysis+of+resilient+buildings+at+the+conceptual+stage&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0926580520310608
https://doi.org/10.3390/buildings10120239
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Critical+Value+Management+Activities+in+Building+Projects%3A+A+Case+of+Egypt&btnG=
https://www.mdpi.com/2075-5309/10/12/239
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Muslims%3A+their+religious+beliefs+and+practices&btnG=
https://books.google.co.in/books?hl=en&lr=&id=V7uAurPHqvwC&oi=fnd&pg=PP1&dq=Muslims:+their+religious+beliefs+and+practices&ots=6Pim9Nm9kQ&sig=YGv51eq4LbF_rAF0cLqcyV6KCE4&redir_esc=y#v=onepage&q=Muslims%3A%20their%20religious%20beliefs%20and%20practices&f=f
https://doi.org/10.3389/fpsyg.2021.624637
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Virtual+Teams+in+Times+of+Pandemic%3A+Factors+that+Influence+Performance&btnG=
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.624637/full
https://doi.org/10.1016/j.im.2003.11.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Delphi+method+as+a+research+tool%3A+an+example%2C+design+considerations+and+applications&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0378720603001794
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Framework+and+database+for+organizing+external+information+for+strategic+management+in+the+construction+industry%3A+application+to+the+Egyptian+market&btnG=
https://doi.org/10.1063/1.1498960
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Luminescence+studies+of+a+Si%2FSiO+2+superlattice&btnG=
https://pubs.aip.org/aip/jap/article-abstract/92/7/3564/484653/Luminescence-studies-of-a-Si-SiO2-superlattice
https://doi.org/10.1152/ajpcell.00569.2004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimitogenic+effect+of+green+tea+%28%E2%88%92%29-epigallocatechin+gallate+on+3T3-L1+preadipocytes+depends+on+the+ERK+and+Cdk2+pathways&btnG=
https://journals.physiology.org/doi/full/10.1152/ajpcell.00569.2004
https://doi.org/10.1103/PhysRevLett.108.171803
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Observation+of+electron-antineutrino+disappearance+at+Daya+Bay&btnG=
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.108.171803
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Qualitative+assessment+of+root+canal++treatment+risk+factors+failures+among+patients+at+the+specialist+dental+center+in+Najran%3A+a+clinical+survey&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Qualitative+assessment+of+root+canal++treatment+risk+factors+failures+among+patients+at+the+specialist+dental+center+in+Najran%3A+a+clinical+survey&btnG=
https://web.p.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=24548847&AN=135507931&h=8KCRq0tQCsuyMTGt%2f3K9r5oJR%2fXxBCe5p1nofwe4QgiJQa5eymBLE3%2fGwnRgnVCVOZYA1nivVNLss1GK2UuohA%3d%3d&crl=c&resultNs=AdminWebAuth&resultLoc
https://doi.org/10.1109/IKT.2013.6620049
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Survey+on+Heuristic+Malware+Detection+Techniques&btnG=
https://ieeexplore.ieee.org/abstract/document/6620049
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Study+of+the+Prospects+and+Challenges+of+Value+Engineering+in+Construction+Projects+in+Delta+and+Edo+States+of+Nigeria&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Impact+of+Value+Management+Implementation+in+Malaysia&btnG=
https://d1wqtxts1xzle7.cloudfront.net/46461278/The_Impact_of_Value_Management_Implement20160614-8954-1k27zdi-libre.pdf?1465888398=&response-content-disposition=inline%3B+filename%3DThe_Impact_of_Value_Management_Implement.pdf&Expires=1692884181&Signature=U
https://doi.org/10.14445/23488352/IJCE-V9I2P101
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Review+Current+Value+Engineering+Studies+Towards+Improve+Automation+within+Building+Information+Management+%28BIM%29&btnG=
https://www.internationaljournalssrg.org/IJCE/paper-details?Id=497
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Critical+Review+of+Value+Engineering+Development+in+Indonesian+Construction+Industry&btnG=
https://ejournal.lldikti10.id/index.php/dynamics/article/view/967
https://doi.org/10.1016/j.renene.2022.02.066
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Solar+Energy+Harvesting+Technologies+for+PV+Self-Powered+Applications%3A+A+Comprehensive+Review&btnG=
https://www.sciencedirect.com/science/article/pii/S0960148122002087
https://doi.org/10.1002/cssc.201903213
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recycle%2C+Recover+and+Repurpose+Strategy+of+Spent+Li%E2%80%90Ion+Batteries+and+Catalysts%3A+Current+Status+and+Future+Opportunities&btnG=
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cssc.201903213
https://doi.org/10.1088/0034-4885/69/9/R03
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Physics+of+strongly+magnetized+neutron+stars&btnG=
https://iopscience.iop.org/article/10.1088/0034-4885/69/9/R03/meta
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Value+Management+in+Infrastructure+Projects+in+Western+Australia%3A+Techniques+and+Staging&btnG=
https://espace.curtin.edu.au/handle/20.500.11937/9428
https://doi.org/10.1016/j.jbiotec.2004.10.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bioleaching+of+Spent+Fluid+Catalytic+Cracking+Catalyst+using+Aspergillus+Niger&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0168165604005206

Hossam Eldin Mohamed Jumaa/ IJETT, 71(9), 1-10, 2023

[29] Manos Antonakakis et al., "Understanding the Mirai Botnet," 26th {USENLX} Security Symposium, pp. 1093-1110, 2017. [Publisher
Link]

[30] Sheng-Fong Lo et al., "Adsorption Capacity and Removal Efficiency of Heavy Metal Ions by Moso and Ma Bamboo Activated
Carbons," Chemical Engineering Research and Design, vol. 90, no. 9, pp. 1397-1406, 2012. [CrossRef] [Google Scholar] [Publisher
Link]

[31] Yanping Zhu et al., "Strategies for Enhancing the Heterogeneous Fenton Catalytic Reactivity: A Review," Applied Catalysis B:
Environmental, vol. 255, 2019. [CrossRef] [Google Scholar] [Publisher Link]

[32] A Rajab et al., "Preliminary Study on the Basic Characteristics of Isopropyl Esters Used As Insulating Liquid," JOP Conference
Series: Materials Science and Engineering, vol. 1041, no. 1, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[33] Deepak Gahlan et al., "Prevalence and Determinants of Diabetes Distress in Patients of Diabetes Mellitus in a Tertiary Care Centre,"
Diabetes & Metabolic Syndrome: Clinical Research & Reviews, vol. 12, no. 3, pp. 333-336, 2018. [CrossRef] [Google Scholar]
[Publisher Link]

[34] Tonni Agustiono Kurniawan, and Wai-hung Lo, "Removal of Refractory Compounds from Stabilized Landfill Leachate Using an
Integrated H202 Oxidation and Granular Activated Carbon (GAC) Adsorption Treatment," Water Research, vol. 43, no. 16, pp. 4079-
4091, 2009. [CrossRef] [Google Scholar] [Publisher Link]

[35] Mohamed Aly Awwad, "4 Maturity Model to Assess Organization's Readiness to Adopt a Sustainable Business Model," Doctoral
Dissertation, The British University in Dubai, BUiD, 2021. [Google Scholar] [Publisher Link]

[36] David M. Geiser et al., "Phylogenomic Analysis of a 55.1-Kb 19-Gene Dataset Resolves a Monophyletic Fusarium that Includes the
Fusarium Solani Species Complex," Phytopathology, vol. 111, no. 7, pp. 1064-1079, 2021. [CrossRef] [Google Scholar] [Publisher
Link]

[37] Yanan Zou et al., “Ultraviolet Detectors based on Wide Bandgap Semiconductor Nanowire: A Review,” Sensors, vol. 18, no. 7, 2018.
[CrossRef] [Google Scholar] [Publisher Link]

[38] Kanika Arora et al., “Valorization of Wastewater Resources into Biofuel and Value-Added Products using Microalgal System,”
Frontiers in Energy Research, vol. 9, pp. 1-25, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[39] B. Y. Sabiu, and V. C. Agarwal, "Minimizing the Factors Hindering the Practice of Value Management in the Nigerian Construction
Industry," International Journal of Science, Engineering and Technology Research, vol. 5, no. 10, pp. 2974-2978, 2016. [Google
Scholar]

[40] Srinath Perera, and Gayani Karunasena, "Application of Value Management in the Construction Industry of Sri Lanka," The Value
Manager, vol. 10, no. 2, 2004. [Google Scholar] [Publisher Link]

[41] Infrastructure Project, Proceeding of the 12th International Conference on QiR (Quality in Research) Bali, Indonesia pp. 4-7, 2011.

[42] Barbara G. Tabachnick, and Linda S. Fidell, Using Multivariate Statistics, vol. 5, 2007.

[43] Sukhpal Singh et al., "Barium—Borate—Flyash Glasses: As Radiation Shielding Materials," Nuclear Instruments and Methods in
Physics Research Section B: Beam Interactions with Materials and Atoms, vol. 266, no. 1, pp. 140-146, 2008. [CrossRef] [Google
Scholar] [Publisher Link]

[44] Zaky H. Abu Ellif, and Nooreiny Maarof, "Oral Communicative Activities in the Saudi Third Year Secondary EFL Textbooks,"
Advances in Language and Literary Studies, vol. 2, no. 1, pp. 7-17, 2011. [Google Scholar] [Publisher Link]

[45] M. Z. Abd. Majid, and R. McCaffer, "Assessment of Work Performance of Maintenance Contractors in Saudi Arabia, Discussion,"
Journal of Management in Engineering, vol. 13, no. 5, 1997. [CrossRef] [Google Scholar] [Publisher Link]

[46] Pierre-Yves Jacob et al., "Vestibular Control of Entorhinal Cortex Activity in Spatial Navigation," Frontiers in Integrative
Neuroscience, vol. 8,2014. [CrossRef] [Google Scholar] [Publisher Link]

[47] Vanessa L. Fong, Only Hope: Coming of Age under China's One-Child Policy, Stanford University Press, 2004. [Google Scholar]
[Publisher Link]

[48] Charles Y.J. Cheah, and Seng Kiong Ting, "Appraisal of Value Engineering in Construction in Southeast Asia," International Journal
of Project Management, vol. 23, no. 2, pp. 151-158, 2005. [CrossRef] [Google Scholar] [Publisher Link]

[49] D. M. Bagnall et al., "Optically Pumped Lasing of ZnO at Room Temperature," Applied Physics Letters, vol. 70, no. 17, pp. 2230-
2232, 1997. [CrossRef] [Google Scholar] [Publisher Link]

[50] Michael A. Hogg, "Subjective Uncertainty Reduction through Self-Categorization: A Motivational Theory of Social Identity
Processes," European Review of Social Psychology, vol. 11, no. 1, pp. 223-255, 2000. [CrossRef] [Google Scholar] [Publisher Link]

[51] C. Lavebratt et al., "The KMO Allele Encoding Arg452 is Associated with Psychotic Features in Bipolar Disorder Type 1, and with
Increased CSF KYNA Level And Reduced KMO Expression," Molecular Psychiatry, vol. 19, no. 3, pp. 334-341, 2014. [CrossRef]
[Google Scholar] [Publisher Link]

[52] M. Field, and M. Golubitsky, Symmetry in Chaos: A Search for Pattern in Mathematics, Art, and Nature, Society for Industrial and
Applied Mathematics, 2009.

[53] Jarrad Wilson et al., "High Incidence of Inflammatory Bowel Disease in Australia: A Prospective Population-Based Australian
Incidence Study," Inflammatory Bowel Diseases, vol. 16, no. 9, pp. 1550-1556, 2010. [CrossRef] [Google Scholar] [Publisher Link]

10


https://www.usenix.org/conference/usenixsecurity17/technical-sessions/presentation/antonakakis
https://www.usenix.org/conference/usenixsecurity17/technical-sessions/presentation/antonakakis
https://doi.org/10.1016/j.cherd.2011.11.020
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adsorption+capacity+and+removal+efficiency+of+heavy+metal+ions+by+Moso+and+Ma+bamboo+activated+carbons&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0263876211004709
https://www.sciencedirect.com/science/article/abs/pii/S0263876211004709
https://doi.org/10.1016/j.apcatb.2019.05.041
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strategies+for+Enhancing+the+Heterogeneous+Fenton+Catalytic+Reactivity%3A+A+Review&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0926337319304783
https://doi.org/10.1088/1757-899X/1041/1/012012
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preliminary+Study+on+the+Basic+Characteristics+of+Isopropyl+Esters+Used+As+Insulating+Liquid&btnG=
https://iopscience.iop.org/article/10.1088/1757-899X/1041/1/012012/meta
https://doi.org/10.1016/j.dsx.2017.12.024
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+Determinants+of+Diabetes+Distress+in+Patients+of+Diabetes+Mellitus+in+a+Tertiary+Care+Centre&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1871402117304472
https://doi.org/10.1016/j.watres.2009.06.060
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Removal+of+Refractory+Compounds+from+Stabilized+Landfill+Leachate+Using+an+Integrated+H2O2+Oxidation+and+Granular+Activated+Carbon+%28GAC%29+Adsorption+Treatment&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0043135409004412
https://scholar.google.com/scholar?q=A+Maturity+Model+to+Assess+Organization%E2%80%99s+Readiness+to+Adopt+a+Sustainable+Business+Model&hl=en&as_sdt=0,5
https://bspace.buid.ac.ae/items/e5f9e326-5b30-40f0-acf4-9fa1b486b987
https://doi.org/10.1094/PHYTO-08-20-0330-LE
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phylogenomic+Analysis+of+a+55.1-Kb+19-Gene+Dataset+Resolves+a+Monophyletic+Fusarium+that+Includes+the+Fusarium+Solani+Species+Complex&btnG=
https://apsjournals.apsnet.org/doi/full/10.1094/PHYTO-08-20-0330-LE
https://apsjournals.apsnet.org/doi/full/10.1094/PHYTO-08-20-0330-LE
https://doi.org/10.3390/s18072072
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ultraviolet+Detectors+based+on+Wide+Bandgap+Semiconductor+Nanowire%3A+A+Review&btnG=
https://www.mdpi.com/1424-8220/18/7/2072
https://doi.org/10.3389/fenrg.2021.646571
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Valorization+of+Wastewater+Resources+Into+Biofuel+And+Value-Added+Products+Using+Microalgal+System&btnG=
https://www.frontiersin.org/articles/10.3389/fenrg.2021.646571/full
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Minimizing+the+Factors+Hindering+the+Practice+of+Value+Management+in+the+Nigerian+Construction+Industry&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Minimizing+the+Factors+Hindering+the+Practice+of+Value+Management+in+the+Nigerian+Construction+Industry&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Application+of+Value+Management+In+The+Construction+Industry+Of+Sri+Lanka&btnG=
https://www.researchgate.net/profile/Gayani-Karunasena/publication/324497332_APPLICATION_OF_VALUE_MANAGEMENT_IN_THE_CONSTRUCTION_INDUSTRY_OF_SRI_LANKA/links/5ad07f8faca2723a33472896/APPLICATION-OF-VALUE-MANAGEMENT-IN-THE-CONSTRUCTION-INDUSTRY-OF-SRI-LANKA.
https://doi.org/10.1016/j.nimb.2007.10.018
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Barium%E2%80%93Borate%E2%80%93Flyash+Glasses%3A+As+Radiation+Shielding+Materials&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Barium%E2%80%93Borate%E2%80%93Flyash+Glasses%3A+As+Radiation+Shielding+Materials&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0168583X07015972
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+communicative+activities+in+the+Saudi+third+year+secondary+EFL+textbooks&btnG=
https://journals.aiac.org.au/index.php/alls/article/view/5
https://doi.org/10.1061/(ASCE)0742-597X(1997)13:5(91)
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Assessment+of+Work+Performance+of+Maintenance+Contractors+in+Saudi+Arabia%2C+Discussion&btnG=
https://ascelibrary.org/doi/10.1061/%28ASCE%290742-597X%281997%2913%3A5%2891%29
https://doi.org/10.3389/fnint.2014.00038
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vestibular+Control+of+Entorhinal+Cortex+Activity+In+Spatial+Navigation&btnG=
https://www.frontiersin.org/articles/10.3389/fnint.2014.00038/full
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Only+Hope%3A+Coming+of+Age+Under+China%E2%80%99s+One-Child+Policy&btnG=
https://www.proquest.com/openview/70c7d4ece18931388ea5ae0e87dc9ad5/1?pq-origsite=gscholar&cbl=18750&diss=y
https://doi.org/10.1016/j.ijproman.2004.07.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Appraisal+of+Value+Engineering+in+Construction+in+Southeast+Asia&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0263786304000808
https://doi.org/10.1063/1.118824
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Optically+Pumped+Lasing+of+Zno+at+Room+Temperature&btnG=
https://pubs.aip.org/aip/apl/article-abstract/70/17/2230/1023164/Optically-pumped-lasing-of-ZnO-at-room-temperature
https://doi.org/10.1080/14792772043000040
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Subjective+Uncertainty+Reduction+through+Self-Categorization%3A+A+Motivational+Theory+of+Social+Identity+Processes&btnG=
https://www.tandfonline.com/doi/abs/10.1080/14792772043000040
https://doi.org/10.1038/mp.2013.11
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+KMO+Allele+Encoding+Arg452+is+Associated+with+Psychotic+Features+In+Bipolar+Disorder+Type+1%2C+And+With+Increased+CSF+KYNA+Level+And+Reduced+KMO+Expression&btnG=
https://www.nature.com/articles/mp201311
https://doi.org/10.1002/ibd.21209
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=High+Incidence+of+Inflammatory+Bowel+Disease+in+Australia%3A+A+Prospective+Population-Based+Australian+Incidence+Study&btnG=
https://academic.oup.com/ibdjournal/article/16/9/1550/4628451

