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Letter by the Editor

It’s my pleasure to present the second edition of ARID International Journal for Science and
Technology (Arid.my/j/aijst), a scientific journal launched by ARID platform for Arabic-speaking
scholars and scientists, which would help disseminate scientific findings in engineering and

scientific disciplines to researchers and academics at no cost.

The Journal’s editorial team follows sober academic and scientific rules when examining papers
presented by specialist researchers, scrutinizing submitted papers against plagiarism by means of
known plagiarism checkers programs such as Turnitin and iThenticate. When submitted researches
are found free of plagiarism suspicions, they are sent to three specialized reviewers to ensure high

quality researches.

The Journal's cadres work at a steady pace to include ARID Journal within the world-renowned
index “Scopus”, which would place the journal in a prominent position among international

journals of major international publishing houses.

The Journal’s editorial team welcomes new and authentic researches from all over the world that
would benefit humans, environment and society in a direct way, including Full Research Articles,

Short Researches, Review Articles, or Letter to Editor.

Given the importance of scientific and technical researches to researchers and academics,

especially those researches that reflect cultural development and scientific progress, it is equally
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important to give spaces to researches of young people and postgraduate students, especially

science and engineering researches of various disciplines.

Our Journal welcomes all researches that may help further develop a lab experiment or expand the
application of a physical or engineering law, mathematical equation, or introduce a new idea
troubleshooting a problem, provided that educational aspect is linked to research and practical
counterparts in order to facilitate absorption of scientific concepts, and expand the scope of their

application and practical use.

The Journal focuses on researches, inventions and applied projects in future fields that meet the
development plans, society and new infrastructure in the world, especially in electronics,
communications, internet technologies, computer technologies, medical and biological
technologies, as well as nanotechnology applications in energy, engineering, medicine, water, food

and agriculture etc.

In the second part of this letter, I'll present a brief introduction of high-temperature
superconductors, which were known as zero electrical resistance materials before the mid-1980s.
This phenomenon was observed only in some metals and metal alloys when they were cooled
below 23 Kelvin (Kelvin = Temperature Celsius + 273.15). The temperature at which material

resistance is reduced to zero is called critical temperature (Tc).

The Royal Swedish Academy of Sciences has decided to award the 1987 Nobel Prize in Physics
jointly to Dr Johannes Georg Bednorz and Professor Dr Karl Alexander Miller, IBM Zurich
Research Laboratory, Switzerland, for their important breakthrough in the discovery of

superconductivity in ceramic materials.

To obtain a chemically stable material the two researchers added barium to crystals or lanthanum-

copper-oxide to produce a ceramic material that became the first successful “high temperature”
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superconductor, with a critical transition temperature of 36 Kelvin. This was followed by the
discovery of similar high-temperature superconductor, including Yttrium barium copper oxide
(YBCO), which has a critical temperature above liquid nitrogen temperature (77 K) and reaches

Tc =98K. This new breakthrough has opened up the possibility of new applications.

All high-temperature conductors appear to be type Il superconductors or rigid conductors. Human
beings eye superconductors at room temperature. If scientists managed to discover a room-
temperature superconductor, this would mean a major breakthrough in power supply, providing
sufficient electrical power to the whole world at very low cost. Such discovery will make
computers much faster than they are now, opening up new dimensions in scientific and

technological researches.

It should be noted Iraqi universities have contributed to this specialization, availing dozens of
doctoral and master's letters, while its researchers have manufactured many high-temperatures
superconductive ceramic compounds since the early 1990s, and published the results of their
researches in international scientific journals and disseminated them to participations of

international scientific conferences.

Superconducting materials have important applications, most notably superconducting magnets
which is known as the most powerful electromagnets in medical magnetic resonance imaging
(MRI) devices, and the Large Hardon Collider at the European Nuclear Research Organization

(CERN).

One of the most important applications of superconductors can be found in Maglev (derived from
magnetic levitation), a system of train transportation that uses two sets of magnets, one set to repel
and push the train up off the track, then another set to move the 'floating train' ahead at great speed

taking advantage of the lack of friction.

P e IR
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Many superconducting conductors are still expensive, and therefore, we hope to create a scientific
base in our academic institutions and research centers to meet the scientific challenges of these
advanced materials, build effective researchers in the world to carry out advanced experiments and
publish in-depth research on new techniques for manufacturing superconducting materials at room

temperature.
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ABSTRACT

The impact of modernization and urbanization has encouraged positive improvement in the
construction industry of Iraq, particularly in the development of the infrastructure. The slower
rate progression of the construction in the past has given a great deal of potential for integrating
the green concept simultaneously with the development of the country. The insufficient amount
of evidence concerning the progress of green construction in Iraq implies that this idea isn’t at
the top of the agenda of the construction industry, yet. Proactive behavior of the government,
private sector and professional boards are highly important for bringing “greener” changes to the
construction industry. Green building (GB) is considered as a sufficient way for the
implementation of sustainability in terms of environment, economy, and society in the
construction industry. To adopt green buildings continue succeeding and gaining popularity, it
is, therefore, crucial to gain a clearer comprehension of the main problems that influence its
progress. This research aims to investigate the main aspects of adopting the green building in the
following fields: (1) major drivers for adopting GB and (2) the fundamental barriers that inhibit
adopting GB. For achieving those goals, a questionnaire study has been performed for 100
experts from the Iragi universities. Ranking analysis has been utilized for identifying the
significant problems that are associated with adopting green building, conserving energy,
environmental protection, water conservation and developing the government legislation were
the most significant drivers. The main barriers for the adoption of green building are lack of its
promotion by government, lack of government incentives and rules, Lack of information of the
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green product, and unavailability of approved green materials and technologies. The results
provide a significant reference for practitioners and researchers of industry for deepening their
understanding of the main problems influencing the decision-making of the green building, and
for policy makers that aim to promote adopting green building in the construction industry for

developing proper policies and incentives.

Keywords: Green buildings, Drivers, Barriers, Sustainable
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1. Introduction:

The main issues that face the Middle East are water shortage and high temperatures during
summer. Many argue that those conditions place specific issues in incorporating green elements
in constructions [1]. Having huge reserves of oil, no much attention is given for the topic of
needing to preserve energy. Middle East countries are at the top of the list of largest per capita

ecological footprint, with Qatar being the maximal at 44 metric tons per person annually [2].

The greatly improving sector of constructions resulted in escalating the consumption per capita
of the domestic energy, putting those countries amongst the highest contributors to the emission
of CO2 per capita [3]. Going green is the way of developing the industry’s long-term
sustainability. An example of that is Al-Qasim University is a specialized university in the
agricultural and veterinary sciences and the supporting sciences for the Ministry of Higher
Education and Scientific Research in Irag, the objectives of the project owner were to achieve a
high degree of quality and using innovative sources and technologies and Get LEED certification
[4]. Iraq has also admitted the need for improving its buildings and infrastructures, with the
government continuously investing in the development of infrastructures all over Irag. In the past
five years, the country has witnessed fast development in the sector of constructions.
Nevertheless, Iraq is still behind concerning the movement of the green development, due to the
fact that in contrast to other countries which have faced pollution problems and rise in costs of
energy, Iraq keeps enjoying inexpensive energy and is well acclimatized to arid weather. Green
construction gives an opportunity for leaving a lighter footprint on the environment via several
advantages to the society and their surroundings, in addition to offering a sound business case. It
is usually associated with using green technology specially for the reduction of energy
consumptions, green materials, indoor cooling, water saving, and so on. The construction

industry has a considerable influence on public health, environment and economy. Based on the

- lapn 8
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findings of [5], all over the world, buildings are responsible for over 40% of all global emission
of CO2, specifically due to the fact that they’re one of the main contributors to the consumption
of energy [6]. Moreover, buildings in the majority of the developed countries, like the USA,
consume about 68% of electricity, 40% of raw materials, 88% of portable supplies of water, 12%
of the supplies of the fresh water, and account for 20% of the steams of solid waste, (“US Green
Building Council”) [7,8]. It has been projected that the global emission of carbon of buildings
will be nearly 42.4 B. tons by the year of 2035, an increase of about 43% in the 2007 level (“US
Energy Information Administration™) [9]. With implementing of possible green innovations,
negative environmental, social, and economic influences of the construction industry may be
reduced. The following sections include a description of the methods of the study, data analysis

and the final one describes the study.
2. Literature Review:
2-1 Drivers for green buildings

A clearer understanding about the motivators of green building is important for encouraging or
leading possible adopters towards accepting and continuing using green innovations. The current
section includes a review about the motivators of green building that are supported by earlier
researches. For instance, Low et al (2014), [10] investigated the drivers of success for the
implementation of green concept in new and existing constructions in Singapore. The significant
motivators that have been found included investment returns; corporate social responsibility;
competitions, both locally and internationally; rising bills on energy; and motives of
marketing/branding motive. Ahn et al (2013), [11] stated that conserving energy; reducing waste;
enhanced the quality of indoors environment; conserving environment/resources; and conserving
water are the most important six drivers for design sustaining. Love et al (2012), [12]

characterized 6 main factors or reasons behind the decision of clients of the Western Australia’s

- X W ——Y e B
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energy-rated commercial office building for using new green technologies. Those have enhanced
the health of tenants; strategies marketing; developing of marketing and landmarks; reduced the
influence of buildings on the environment; reduced the costs of whole-life cycle; and attracted
best clients and high rental returns. A cited study on the motivators of sustainable constructions
in Greece was written by Manoliadis et al (2006), [13] who concluded that reduction of energy
consumptions; resource conservation; and reducing the amounts of waste as the most significant
change motivators. Yudelson (2008), [14] has listed 14 advantages building a business case for
green building, some of them are: reduced cost for operating and maintaining, productivity

benefits, benefits for marketing, and increased building value.
2-1-1 External drivers

Those motivators may be characterized as ones that fundamentally determined by external sides,
like the government, the UN, clients/ customers, the EU, and trade unions, to firms or
organizations that build green. Simply stated, those motivators indicate the events that occur
happen the company developing Green Buildings, Adopting the incentive approaches of green
building has proved to be encouraging for the green building growth. Via a survey of 436 green
accredited experts, demonstrated that incentives of markets could encourage stakeholders
adopting and promoting green building in Japan, and some of the most wanted kinds of
incentives are rates of preferential interest and financial incentives [14]. In the United States,
incentives like direct monetary payments, state income tax credits, and density bonus were
adopted by a number of states (New York, for example) for driving stakeholders towards GB
[15]. A wide range of earlier researchers have discovered strong proofs of the fact that
governmental legislations and policies are significant drivers compelling stakeholders on acting
sustainably. When Green Building turns into a regulation, stakeholders have no choice but to

agree. The survey which studied the motivators for going green in new buildings and in existing
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ones in Singapore showed that all of the respondents (i.e. 100 percent) have agreed on the
necessity of governmental regulations and rules in the promotion of Green Building, “Low, Gao,
and Tay (2014a)” [10] reached conclusion that coincided with the results that have been obtained
by “Bernstein and Russo (2013)” [16] that indicated the fact that government actions,
particularly the regulations, considerably influenced the level of adopting GB innovations.
Increased training and education have become important motivators behind developing Green
Building, insights through more efficient flow of information and communication significantly
impact the knowledge levels of the clients and the public in general [17]. and there are more
External drivers in this study like: development knowledge and awareness and information [18],
promotion and communication [19], demand from clients/tenants [20] and the last one green

building rating systems available [11].
2-1-2 property-level drivers

Green building property-level drivers may be depicted by seven distinct drivers including: the
reduction of resource consumption in green buildings is less than other non-green buildings
because it uses an integrated design method which minimizes the waste of resources so the
potential of saving limited resources has increased the popularity of Green Building [13]. The
contributions of the industry of constructions in the world's environmental woes is typically
discussed according to source consuming and emission. The possibilities of green building
implementations in guaranteeing that constructions that are added by stakeholders to their
inventory are efficiently designed and have more energy-efficiency, thereby, helps reducing the
influence of buildings on the environment. Abidin and Powmya (2013) [21] have stated that
minimized influence of the environment provide motivations for stakeholders to implement
Green Building. The industry of constructions is considered as one of the main contributors to

the emissions of CO2, mainly due to its important impact in consuming energy. “Low, Gao, and
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Tay (2014a)” [10] energy conserving may be achieved via the implementation of energy
efficiency approaches and methods and producing energy from natural and renewable sources,
such as sun, wind, and geo-thermal. This conclusion proves the significance to boost diffusing
research and innovation attempts for energy-related policies, strategies and technologies for
advancing the existing practices in sustainable constructions [11]. and there are more property
drivers in this study like: water conservation [22], reduced whole lifecycle costs [23,24],

Increased property values [25] and achieve high quality building [26].
2-2 Barriers for green building

Numerous barriers prevent sustainable construction in developed countries; most of the
contractors attribute those limitation as causes of the political situation whereas others believe
that even though insecurity and instability have great impact on the prevention of sustainable
growth. Whereas the characteristics of green innovations greatly satisfy the needs of people’s
health and the environmentally sustainable enhancement. those innovations keep facing issues in
the market penetration; there are numerous concerns concerning implementing them. What are
the problems preventing the market of green building from growth and expansion? Better
understanding of the limitations to implementing green innovations are necessary for helping to
come up with ways for overcoming those barriers. many researchers have been investigating the

barriers that hinder using green innovations in constructions.
2-2-1 Steering Barriers

One of the main characteristics of the industry of constructions it involves many people that
range from Contractors and clients to the builder, thereby, a sufficient strategy will be needed for
the implementation of sustainable constructions. This is why, lack in strategy could instead

damage the sustainable constructions, whereas otherwise, measures of steering could promote it.
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Limitations of steering are lack of governmental rules and incentives, results of the researches
have shown that lack of governmental promoting and rules and increasing in expenses of
maintaining are characterized as the main limitations that encounter implementing GB [27].
There are many steering barriers like: Lack of GB promotion by government [28,29] and

insufficiency of the available GB rating systems and labeling programs [30].
2-2-2 Capacity Barriers

Sustainable constructions may be negatively affected by ignorance or lack in understanding
concerning the subject of sustainability. As designers exhibit confidence in the general capability
of accessing and using knowledge, they fall when the matters of sustainable constructions are
raised. In constructions, expenses and duration are tightly correlated, due to the fact that each of
them is highly important in the measurement of how successful the project is, and how it
performs. As one of the barriers to adopting green innovations, more time for implementing is
ranked as one of the major barriers by Hwang and Ng (2013) [31], A research amongst managers
of projects in Singapore demonstrated that more time is needed throughout the procedure of
preconstruction ranked as number one issue that is encountered in executing green building.
There are more capacity barriers like: Unavailability of green buildings suppliers [32], Absence
of local facilities and institutes for of green buildings [33], Lack of green building technological
training for project [30], unavailability of approved green materials and technologies [29],

Uneven benefit distribution and absence of information related to green products [14].

2-2-3 Cultural Barriers

The processes of construction industry have been utilized through the past years as it has
presented itself as a sector typically hard to change, particularly according to approaches of
construction that are practiced and the substances of construction that are utilized. This illustrates
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a typical resisting to change from using conventional methods. Resisting the sustainable
construction happens due to need for process variations, entailing perceiving potential hazards
and unexpected events [20]. The aim of maintaining current processes and resisting changes in
the industry of constructions is one more limitation for the sustainable constructions and design
[11]. This resisting to changes produces Absence of demand via stakeholders and clients [34].
another Cultural Barriers like: Absence of alertness and knowledge of GBs [35], the lack of

expressed interest from clients [36].

3- Research Methodology:

The current research has adopted the literature review and a questionnaire as its fundamental
approach of gathering data. The research method is depicted in( Figure 1). For achieving its

objectives, the study work has adopted the following methodology:

| Drivers }4—( Potential issuesinfluencing GB adoption (literature review) }—y‘ Barriers

h
Preliminary survey questionnaire

Pilot study

A
Final survey questionnaire

v
Rating of GB adoption issues

Ranking technique+ t-test + concordance analysis

Major drivers Critical Barriers

Figure 1. Research framework
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3-1 Theoretical Study: It includes reviewing of references, theses, papers published inside and
outside the country, and international journals relating to drivers and barriers for sustainable

green building concept to provide theoretical background and context of the research.

3-2 Field survey: It includes preparing closed questionnaire forms in the light of results
obtained from previous studies, distributing these forms among two steps the first step among
a group of five experts to examined the questionnaire and corrected the errors while at the
same time answering the questionnaire and the second step among individuals of the
research sample to answer the questions based on 1-5 Likert scale, collecting these forms,
analyzing the results statically, and then discussing the results obtained from the statistical
analysis, and deriving the relative conclusions. The aim of this questionnaire is to determine

the most important drivers & barriers and suggest solutions.
3-2-1 Designing the Questionnaire

As a systematic approach of gathering data, the survey approach of the questionnaire is a
common method in soliciting professional opinions on the problems that influence adopting
different innovations in the researches of construction managing [3]. Particularly, in the
sustainable green buildings sources also, survey is a popular approach for examining the
problems that influence adopting sustainable innovations [25,32]. a questionnaire has been
constructed for soliciting professional opinions from the Iraqgi professionals in civil, architectural
and environmental engineering. The questionnaire was made up of 3 parts. The first one is
concerned with the information of the respondents include five questions (1&2 are Optional).
The second part is about the drivers divided into two categories about sustainable green buildings
in Iraq. The third part is about barriers divided into three categories that prevent adopting green
building guidelines in Irag. the experts have been requested for rating the value of drivers and

barriers with the use of 1-5 Likert scale (1- very low, 2- low, 3- medium, 4- high, 5- very high).
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The 5-point Likert scale has been chosen, due to the fact that it provides unambiguous outcomes,
which are easily interpreted [37]. Before conducting the survey, an initial study has been held for
testing the relevance and comprehensiveness the survey. It has been finalized according to

feedbacks from this initial study.
3-2-2 Collecting Data and analysis

The questionnaire has been sent out by e-mail and by hand for University professors and
specialists in this field on three department (civil, architecture, Environmental Engineering). All
of the questionnaires have been sent to specialists, attaching a Word document and a weblink
(for allowing on-line answers), and requesting them to forward this questionnaire to their co-
workers or other specialists that they may know. more than 150 questionnaires have been sent
out and I received 100 questionnaires from the exports,55% respondents from Civil
Engineering,28% Respondents from architecture Engineering and 17% from Environmental
Engineering. The English-Arabic version of the questionnaire was used to facilitate and speed up
the process of answering questions. The ranking method of mean score was commonly utilized
in earlier researches on GB for ranking and determining the main drivers among numerous
individual drivers [13,38]. There are studies expounding certain details concerning the approach
and its mathematical background [37,39]. In the present research, the approach of the mean score
is utilized for prioritizing barriers and drivers, as viewed by specialists. In which more than one
factor happen to be of identical mean scores, the factor with the lowest standard deviation (SD)
was assigned the higher rank [40]. The one-sample t-test was used to ascertain whether the mean
score of each factor was significant or not [41,42]. The nonparametric test, Kendall’s coefficient
of concordance (also known as Kendall’s W) is a coefficient index for ascertaining the overall
agreement amongst sets of rankings [38]. Before the statistical analyses, Kendall’s concordance

analysis was performed to check whether the experts were consistent or not in ranking the
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various factors in the survey questionnaire [43]. The value of Kendall’s W ranges from 0 to +1,
where a value of Oindicates “no agreement” within the group on the ranking of a particular set of
factors, and +1 indicates “complete agreement”. In this study, Kendall’s W, W drivers, W

barriers, were 0.327 and 0.358, respectively (see Tables 1,2). It is recommended that, since the
number of factors ranked in all cases were more than 7 (N > 7) and with large sample size (>20),
the significance of an observed W should be determined by referring to the approximate
distribution of Chi-square (X2) with N — 1 degrees of freedom (df) [43]. In the present study, X2
drivers= 452.070, df=13; X2barriers= 0.501.503, df = 14.all of which have probability of
occurrence under p < 0.001, indicating that there exists a good agreement among the experts

regarding the rankings of the barriers to, drivers for promoting the adoption of GB.

Table 1: Ranks of factors for the adoption of GB, t-test, and concordance tests.

code Driver factors Mean SD Rank | Significance(b)
D10 energy conservation 4.19 .84918 1 0.000
D9 Environmental protection 4.18 .84543 2 0.000
D11 Water conservation 4.11 1.06263 3 0.000
D2 De\_/elopment Government 4.02 1.05390 4 0.000
legislation
D4 increase Knowledge and awareness, | 3.92 5 0.034
: . .93937
and information
D1 Incentive schemes 3.8 .82878 6 0.000
D8 Resource conservation 3.74 1.01125 7 0.001
D6 Demand from clients/tenants 3.41 .97540 8 0.004
D14 achieve high quality building 3.24 1.06477 9 0.000
D3 increase education and training 3.04 99412 10 0.006
D12 reduced whole lifecycle costs 3.01 1.01995 11 0.000
D7 Green building rating systems | 2.67 1.02548 12 0.028
available (LEED, CASBEE...etc.)
D13 Increased property values 2.58 1.05582 13 0.000
D5 Promotion and communication 241 241 14 0.000
Kendall’s W 0.327(a)
Chi-square 452.070
df 13
Level of significance 0.000
a-Kendall’s Coefficient of Concordance test on the barriers amongst the specialists.
b- Data with important outcomes of one-sample t-test (p > 0.05) (2-tailed).
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Table 2: Ranks of barriers that inhibit adopting GB, t-test, and concordance tests.

code | Barriers factors Mean | SD Rank | Significance(b)

B8 Lack of GB promotion by government 432 91982 |1 0.000

B6 lack in governmental incentives and rules 4.09 80522 | 2 0.000

B14 | Absence of information related to green 407 1.09411 | 3 0.000
products '

B12 | unavailability of approved green materials and | 4.02 1.18918 | 4 0.000
technologies

B3 Resisting change from the usage of old-style 3.92 1.02863 | 5 0.000
technologies

Bl Absence of alertness and knowledge of GBs 3.66 97670 | 6 0.000

B10 | Absence of local facilities and institutes for 1.02809 | 7 0.001
green buildings 3.44

B5 the lack of interests from clients 3.4 1.09175 | 8 0.000

B2 Absence of demand via stakeholders and 335 96792 | 9 0.005
clients '

B4 Hazards and doubts that are involved with the 3.2 1.18918 | 10 0.000
adoption of innovative technologies '

B7 Insufficiency of the available GB rating 3.02 1.13689 | 11 0.036
systems and labeling programs

B9 Unavailability of GBTSs suppliers 2.49 99995 | 12 0.000

B11 | Lack of green building technological training 23 1.05887 | 13 0.002
for project '

B13 | Uneven benefit distribution 2.24 75371 | 14 0.000

B15 | longer implementation time 2.21 1.05692 | 15 0.000

Kendall’s W 0.358(a)

Chi-square 501.503

df 14

Level of significance 0.000

a- Kendall’s Coefficient of Concordance tests on the barriers amongst specialists.
b- Data with important results of 1-sample t-test (p > 0.05) (2-tailed).

4- Results and Discussion:

Because of the limitations in space/word, the discussions below give priority to the top-ranked

agents in the results that are highlighted above.

4-1 Drivers

In spite of the fact that there are some barriers in implementing GB, there are still many reasons

for stakeholders to implement GB. One of those reasons is (energy conserving) it was the highest
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ranked agents to apply GB. This finding coincides with results of earlier researches concerning
the drivers of sustainable construction by Augenbroe and Pearce (2009), [44] and Ahn et al
(2013), [11] in the United States, and Manoliadis et al (2006), [20] in Greece. The results also
agree with other researcher [45], who discovered that the continuously rising costs of energy is
one of the most significant drivers for implementing green innovations, Energy efficiency is
required as one of the high priorities in several developed countries. stakeholders are trying to
find means for reducing their energy-related consumption, admitting that new solutions are
capable of reducing energy consumption for up to 25%-40% [46]. after energy conservation,
(Environmental protection) has taken second place by ranking from experts as the main drivers
to implement GB, the possibilities of practicing GB in guaranteeing that buildings added by
stakeholders the inventory are efficiently designed and less energy-consuming, thereby, helping
in reduction the impacts of buildings on the environment. That protect the environment is one of
the important issues that promote the implementation of GB. It has been stated that reduced
influence on the environment provides a motivation for stakeholders to implement GB [21]. The
findings of this research give evidence concerning the fact that the 3" main driver behind
adopting GB is (Water conservation), which coincided with the findings of “Zhang (2011)” [27],
GB like the technology of permeable surface, water reusing and water-saving appliances
decrease the impact on the quality of water for gaining water efficiency. As ranked by specialists,
other motivations on the top of the ranking to engage in implementing of GB include
(Development Government legislation),( Development Knowledge and awareness, and
information), (Incentive schemes), (Resource conservation),(Demand from clients/tenants),(
achieve high quality building),( increase education and training),( reduced whole lifecycle
costs),( Green building rating systems available ),Increased property values), all that are typically
common benefits that are associated with the implementation of GB and it’s comforting to

consider that the industry appreciates the fact that they may be helpful drives adopting GB.
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Advocates need to take time in order to find strategies for widely promoting those agents in
society for the sake of influencing people’s interest in GB. (Promotion and communication), the
bottom place in the ranking as one of the least important drivers in the adoption of GB. This
could be due to the fact that adopting GB may not instantly enhance the Promotions and

communications other methods of management could be needed for efficiency of the process.
4-2 Barriers

There still are limitations that face the success and popularity of adopting GB in Iraqg. The results
of the study conclude that (the governmental lack of promoting GB) and (lack of their incentives
and rules) are main barriers that have been perceived as the most critical, also, in other
researches [12, 27]. Stakeholders want to see the direct intervention of the policy makers and
advocates in the market of the GB as more efficient incentives for supporting implementing GB.
Efficient incentives can encourage market stakeholders in pursuing GB. On the other hand, in the
case where stakeholders are not capable of receiving efficient support of the government, it
would be hard to bear the more expenses of GB. As one of the most significant barriers for the
implementation of GB in Irag (Lack of Information of Green Products) is the third, was
considered as the most critical drawback, this high rank coincides with the results of a previous
study by “Hwang and Tan” [33], There is still no sufficient amount of information about green
product and sustainable systems of constructions, which may be implemented in GB.The fourth
barrier by ranking was (the unavailability of approved green technologies and materials) that
gives a proof that this limitation was under the focus of the researchers, due to the fact that they
face the unavailability of green technologies and materials (like solar panels, turbines, and so on)
for developing GB in Irag. The 5" barrier is (Resisting to change from using conventional
approaches). This finding coincides with an older research conducted by “Du et al.” [47], about

adopting technologies that save energy in construction industry in China. Resistance by
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stakeholders sometimes negatively affects the potential GB implementing success. Naturally,
humans resist changes, which is true in the industry of constructions in which liability is a
significant issue [48]. The construction industry in Iraq is usually known as not being supportive
to an innovation. Because of its diversity, size, fragmentation, and low amount of investment in
study and application, this industry is identified by rather slow innovation rate. Those problems
can be explanatory of the reason for resisting change, and it is considered to be one of the critical
barriers that inhibit adopting GB in Irag. One of the interesting findings is that specialists
perceived no (longer duration of implementation) (ranking as 15), as one of the very critical
barriers in the implementation of GB that didn’t coincide with earlier researches. It was projected
that duration would get a higher rank in being critical among other barriers of adopting GB, the
reason for that is that, for instance, it is common knowledge that as the majority of the existing
GB haven’t been entirely perfected yet, implementing them often results in issues leading to

delays in the projects. In addition to that, considering GB could result in delays in the project.
5- Conclusions:

It has been expected that adopting GB in constructions will keep growing. This paper researches
the main issues that influence adopting GB from the point of view of the Iragi GB experts.
Therefore, taking under consideration the small number of empirical researches on problems that
influence adopting GB, this research adds a contribution to the literature by pointing out the main
problems for Iragi GB market stakeholders. It has been concluded that numerous problems
impact and determine implementing GB. Many different agents and limitation of adopting GB
have been determined and detected with the use of a set of research approaches, such as literature
reviews and a questionnaire survey. The problems that influence adopting GB have been
analyzed in detail with the use of ranking approach, thereby ensuring a clear comprehension

about the main problems that should pay more attention to in adopting GB promotion efforts.
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This research has studied 14 drivers and 15 barriers from the point of view of experts in GB.
Concerning GB adoption drivers, the top four drivers, energy conservation, environmental
protection, water conservation and development Government legislation. With the most critical
barrier being Lack of GB promotion by government, lack of governmental incentives and
regulations, Lack of green product Information and unavailability of approved green materials
and technologies. The findings of this research show a consensus in rankings among the experts
of GB, as it has been verified by the Kendall’s concordance coefficient. Whereas the identified
limitations have been highlighted in this research as limitations inhibiting GB implementing, the
majority of those limitations could be offset or otherwise overcome via benefitting from the
identified drivers. The results of this study are expected to be contributing in information that is
useful for policy-making in the industry of constructions and in future implementations of GB.
The results play a role in deepening the understanding concerning the main problems influencing
implementations of GB. The findings are relevant for the Iragqi GB market, and could as well be
applied for policy makers in some of the other countries. In addition to that, foreign parties
attempt developing GB and therefore utilize GB in Iraq could gain experience from the opinions
of local experts on GB that had experience in adopting GB. There are some issues of this
research warranting the attention of future researches. Firstly, even though the size of the sample
size sufficient for conducting statistical analyzing, it’s taken under consideration that it’s still a
rather small sample. Future research is required for employing a bigger sample, in order to see if
the findings would be different from the results that were reported in this study. Secondly, future
research could utilize more advanced approaches of statistical analysis, for example, structural
equation modeling, for the verification of the particular impacts of the particular agents on

adoptingGB.
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List of Abbreviation and Symbols

GBs Green buildings
UN United Nations
EU European union
SD Standard deviation
N Number of factors ranked
X2 Distribution of Chi-square
Df Degrees of freedom
B Barriers
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ABSTRACT

Although Public-private partnership (PPP) is a widely used project delivery system in the recent
years, it is also criticized due to their low performance. Therefore, there is a need for achieving
more efficient and effective PPP projects. For that purpose, the performance of the PPP projects
should be managed carefully. However the performance of PPP projects is affected by various
variables through the projects’ life cycle. In addition, PPP projects have their certain
applications, which in turn lead to having its own features (for example intricate system of
procurement, management of transfers, the regulations of the government and management of
stakeholders). Therefore, the performance management models developed for traditional project
delivery systems are not applicable to the PPP projects, and specific performance management
models should be developed for PPP projects. Especially, performance measurement should be
performed carefully. Key Performance Indicators (KPI) are very important to comprehensively
evaluate PPP projects, and they should be identified prudently. In this study, the KPIs of
feasibility and bidding stages of PPP projects are identified by conducting a literature survey. A
questionnaire based on this literature review is prepared, and a total of 80 questionnaires were
collected. These KPIs are evaluated by performing descriptive analyses. Consequently, the most
important KPIs are determined as selection of appropriate PPP model and sound financial
analysis at feasibility stage. For bidding stage, these are detailed tender procedure and

government’s knowledge of PPP.
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The performance of PPP is influenced heavily by the process variables which were ignored by
previous studies as their major focus was on risk management, success measurement and

planning.

In addressing this need, Liu et al. suggested that a phase-oriented evaluation process that
accommodates key performance indicators (KPIs) in each phase of a project's life- cycle should

be considered.
Keywords:

Public Private Partnerships (PPPs); Key Performance Indicators (KPIs); Performance

management; Performance measurement
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1. Introduction:

There are different project delivery systems for delivering public services and infrastructure,
vary between absolute privatization to straightforward provision of the government, with
growing rewards, commitments, risks and responsibilities are being handed over to the private
sector from the government [1]. As an example, usually, the duration of the service and supply
contracts is considered short. Within these contracts, specific duties are being performed by the
private contractor (for example, maintenance of the facilities, work construction and supplying
equipment/material) while it has no responsibility to provide associated services. About lease-
and-operate contracts, the facilities are maintained and operated at the risk of private contractor
against payment of the lease fees. Regarding build-operate-transfer, which can be abbreviated to
(BOT), financing and building the project are the main responsibilities of the private contractor,
also, at the end of concession term, the facilities of the project should be transferred in
operational state to the government. In divestiture, the private contractor will own the present
property and will be responsible for future maintenance and expansion, along with proceeding
and financing the investments which are needed to fulfill the commitments defined in the

contract or/and a common regulatory structure [2].

PPP can be defined as a long term plan between the private sector and the public agency were
both of them utilize their complimentary services and undertake various levels risks and

responsibilities to develop a public facility [3].

Essentially, public—private partnership incorporates various infrastructure services and projects
which ranges from outsourcing to full privatization (Li 2003; Zhang 2005). In the past twenty
years, the concept of public—private partnership was spread quickly, mainly in nations related to
evolving regions (World Bank 2015). Recently, many governments in various advancing nations
are considering the concept of public—private partnership PPP as a ground-breaking method for
bridging their big infrastructure gaps [4]. Even though public—private partnership cannot be
considered as a solution to all infrastructure requirements of advancing nations [5], it presents a
better chance for governments to improve modernized and sustainable general infrastructure

compared to the old-style procurement method [6], [7].

Initially in 2017, investment obligations in emerging markets and developing economies
(EMDEs) involved fundamental infrastructure for information and communications technology
(ICT). The fundamental infrastructure of ICT denotes to physical resources like mobile towers,

[[7) =
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fiber-optic cables, and more hard resources which have an active government component. In the
year 2017, Private Participation in Infrastructure (PPI) investment come to $93.3 billion through
304 projects, that is of (37%) increment over the levels of 2016. This important growth in 2017
was mostly because of an unexpected investment levels in East Asia and Pacific (EAP), that was
caused via several mega-projects in Indonesia and China, in addition to the improvement in
South Asia, particularly in Pakistan. Yet, overall investment in 2017 is still (15%) lesser than the
average for the past 5 years (US$109.8 billion), also there was a growth in the number of
projects, that growth came by (9%), as the number of projects elevated from 280 in 2016 to 304
in 2017. This rise was chiefly because of Egypt, as the number of projects raised from 2 to 25, as
well as a marginal growth in India (32 to 43) and (64 to 73) in China. Nevertheless, the number
of projects decreased notable in Turkey (16 to 5), Colombia (15 to 1) and Brazil (68 to 24).
Similarly, Private Participation in Infrastructure investment transactions happened in 52 nations
in 2017, and that is an important growth over the levels of 2016 of 37 nations, and the average of

41 nations for the previous 5 years.
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Figurel: Investment commitments in infrastructure projects with private participation in EMDEs, 2008-2017
2. Literature Review:
2.1.  The Preceding Researches On PPPs

PPPs can be defined as contractual relations between the public sector and the private sector in

developing infrastructure. The Canadian Council for Public Private Partnerships (2004) gave the
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definition of PPP as “a cooperative venture between the public and private sectors, built on the
expertise of each partner that best meets clearly defined public needs through the appropriate
allocation of resources, risks and rewards.” PPPs were under practice all over the world in each
of the developing and developed countries with numerous aims, such as the promotion of
enhancement of infrastructure, minimizing expenses, maximizing the efficiency of each of
construction and operation, and the improvement of the quality of service via using the

knowledge, expertise, and capital of the private sector.

Regrettably, there are limited literature sources that provide information about managing this
type of interorganizational relationships, process controlling. Generally, the available sources are
concentrated on studying PPPs at merely the broad level of society or organization, thereby
ensuring limited information about the current managerial PPP life. This insufficient number of
sources is a considerable gap in the comprehension of PPPs. [8] had the conclusion that lacking
in the analysis of micromanagement and lacking in the analysis of stage-specific are two
considerable issues in this study. None the less, a limited number of researchers have utilized
their knowledge in the procedure of the PPP projects [8], this study is mainly focused on the sole
factor of the process, which in the results of their analyzing could result in neglecting the impact
of the rest of the factors. This is why it’s highly important establishing an integrated system for
controlling and measuring the entire procedure of a PPP project for the sake of helping PPPs in
achieving the required goals, i.e., every factor should be taken under consideration in the case

where they could have an impact on the process, implementing and efficiency of a PPP project.
2.2.  Build-Operate-Transfer (BOT)

The BOT (Build-Operate-Transfer)/ BOOT (Build-Own-Operate-Transfer) model is a method
allowing a project firm established for planning, financing, designing, constructing and
operating the facility with an agreement for a specific range of time prior to transferring the
ownership to the host government again [9]. In some studies, researchers have argued that the
BOT and the BOOT models are the same since both of them involve every phase of design,
build, finance, operation, and transfer. As noted by Stein (1994) [9] the BOT approach is
mainly aiming to substitute governmental responsibility for implementation of a given project
thorough the private sector investors' initiatives; to sum up, transferring the responsibility
temporarily, or permanently for definite services or operations from the public sector to private

sector.

[[7) =
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BOT method is considered as a way of cutting back the public expanse and borrowing,
attracting foreign investors in their countries' infrastructure or industrial projects as well, the
idea instantly captured the world's attention accordingly, particularly in developing countries
such as Malaysia and Thailand [10]. The BOT method was first coined in 1984 in Turkey by
the Turkish Prime Minister, Turgut Ozal, as a part of the privatization of Turkey's public sector
projects. The BOT concept in India is a blend of the US "toll road" and the European
"concessions” — the government keeps the ownership of physical asset and the BOT

concessionaire finances and collects the operating revenues during the contract period.

The advantage of the BOT/BOQOT structure, which is shown in Figure 2, for host government
is the reversion of ownership [9]. This model is commonly applied for transportation
infrastructure, energy, and environmental projects. In BOT concept, the governments
participate in the concession agreement with their regulatory company which is in charge of
constructing, operating and taking operating revenues during the concession period. If a
required know-how is not available in the consortium members, the project will be undertaken

by hiring contractors and operators thorough sub- contracting .

CD
A
Material Concession
Suppliers Agreements Product
Users
Feedstock

Contract Off-take
Contract

Loan iect (o]
Banks Agreements Projec Operation PETRI
Company Agreements

Shareholders Construction Contractors

Figure 2: Structure of BOT/BOOT Contrast [10].

The BOT/BOOT concept differs from more conventional approaches mainly in having only
the project's expected cash flows as a resource to indicate the economic viability from the
lender's point of view. The project owner has the responsibility for considering not only the

role of borrower but also their financial advisers, structuring the financial package to make it
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more attractive for possible lenders, while simultaneously offering minimum option to

themselves in case things go wrong.
2.3.  KPIs (Key Performance Indicators)

KPIs are known as key success indicators (KSI) and help organizations define and assess the
progress to achieve the predefined the objectives if the organization. Measures of efficiency are
utilized virtually in a wide range of industries like hospitals, constructions, software
development, logistic applications, manufacturing, mining and fleet maintenance. Measures of

performance are related to the initiatives of performance enhancement.

KPIs play the role of useful tools in the evaluation of PPP projects. Yuan [11] performed a
research on managing the efficiency of PPP projects for achieving value for money where some
of KPIs have been chosen. This research gives knowledge about the performance management to
manage the PPP process for the sake of improving the result of PPP projects. “Yuan et. al.”’s
research indicated that those KPIs are good tools for the assessment of the strong and weak
points of PPP projects. KPIs are utilized by management for the evaluation of performance via
the comparison of the actual and expected performances according to quality, effectiveness,
efficiency and workmanship. “Yuan et al. (2009)” introduced a conceptual framework of KPIs
constructed according to the needs of stakeholders, which can affect the projects’ performance.
The performance indicator system that has been utilized in their study was made up of 3 parts.
First, the features and characteristics of the PPP projects that will influence the efficiency of
projects at the initial step. Those measures will have an impact on selecting the concessionaire,
agreement between the public and the private sectors, risk allocation and the degree at which the
projects will be successful under the impact of political, economic and legal environments.
Second indicators include indicators of finance and marketing, indicators of learning and
innovations, in addition to indicators of stakeholders, which represent economical, innovational,

cultural and benefits of the indicators of stakeholders [11].

The third group of indicators includes variables affecting processes of maintenance, construction,
operation, transferring and post-transferring. “Yuan et al” focused on the fact that the 2" and the
3 indicators have to be dynamical and measurable for the sake of evaluating business success,

efficiency, customer satisfaction, future possibilities and product requirements of PPP projects.

AR
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3. Methodology:

The research was conducted in Turkey on many companies operating the ppp system, where the
questionnaire was distributed to 80 respondents in these companies,where a comprehensive
questionnaire was conducted for two stages of construction or stages of referral for construction
projects, namely the feasibility study phase and the bidding phase, which included a kind of ppp,
the bot where the opinions of engineers working in Based on the successful performance criteria
derived from previous research. The opinions of the engineers working in these companies were
obtained to arrange these indicators or criteria based on the results obtained from the respondents

in order to reach the order of priorities of these standards

4. Results:

The results were collected through a group of engineers working in the Turkish investment and
construction companies, where the experience of the workers in these companies was counted in
the field of investment projects in addition to their certificates and the sizes of the companies

working for them. The results were as in the forms below.

experience in company

mv. low

u low

= medium
high

Hv. high

Figure 3: Experience of responders in company
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education of respondent

M edtucation of
respondent
B undergraduat

B master

Phd

Figure 4: Education of respondent

company size

M company size
H small
B medium

large

Figure 5: Company size

experience in ppp proj

M experience in ppp proj

Hv. low
o low
medium
M high
mv. high

Figure 6: Experience of responders in PPP projects

The results obtained from the respondents in the first phase of the project life cycle show that the

Selection of appropriate PPP model topped the ranking based on the obtained rate, where the

ARM=2Yj
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value of the mean is equal to 4.1375 and came after that the sound financial analysis where it
obtained an average of 4.0375 and followed by the risk identification with a mean of 4 and the

key to the order is the sound environmental impact analysis where the mean is equal to 3.3125.

Table 1: Ranking of KPIs in feasibility stage

Feasibility Sum Mean Rank
Risk identification 320 4 3
Sound financial analysis 323 4.0375 2
Project technical feasibility 309 3.8625 4
Project constructability and maintainability 301 3.7625 6
Sound environmental impact analysis 265 3.3125 9
Definition of service need and output 301 3.7625 6
Selection of appropriate PPP model 331 4.1375 1
Development of flexible financial model 298 3.725 8
Feasibility study 306 3.825 5

While the results show in the second phase of life cycle of BOT project show the order of
performance keys as follows where the date came in the first place with the highest rate reached
8686 followed by in the ranking detailed tender procedure obtained 4.0375 and then comes the
government’s knowledge of PPP with a mean equal to 3.9625 while we see the detailed contract

draft and specifications came in the final stage with an average rate of 3.8625.

Table 2: Ranking of KPIs in bidding stage

Bidding Sum Mean Rank
Government’s knowledge of PPP 317 3.9625 2
Detailed tender procedure 323 4.0375 1
Competitive tender procedure 312 3.9 3
Standard PPP contract with enough flexibility 300 3.75 6
Stages of tender procedure 303 3.7875 5
Detailed contract draft and specifications 309 3.8625 7
Timeline of tender procedure 298 3.725 4
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5. Discussions:

Public-private partnerships are widespread in developing infrastructures; one of the vital
elements for their success is the efficient performance measurement. The goal of this study is to

recognize efficient KPIs for BOT projects in 2 phases, bidding and feasibility.

Later, the categories of KPI and their related measures were summarized in terms of concept.
These issues could be beneficial to project stakeholders of public-private partnerships via
offering them comprehensive measures for their projects and feasible direction for developing
suitable KPIs. The results of this study could be considered as a conceptual outline and
theoretical foundation for developing efficient PMSs and improving the excellence of project

delivery in relation with public-private partnerships [12].

This study, which was carried out as mentioned above, is carried out in two important stages of
the life cycle of the BOT projects, namely the feasibility stage and the bidding phase. These two
stages are the starting point of the project and the first stages on which the rest of the project will
be based. Selection of appropriate PPP model is one of the most important keys to the success of
this stage, depending on the statistical analysis by finding the key to the participation in the
questionnaire, indicating that the choice of the model and the quality of the project at this stage is
one of the key keys to success and considering the following keys sound financial analysis of the
project is considered an important key, especially in investment projects where we see that most
of the authors who worked in the field of PPP projects focus on the profits and the amount of
money that will run the project and comes after these important keys important key that affects
significantly in most engineering projects, PPP or other projects where risk identification is an
important factor to move the project to safety, as the identification of these risks protect the
beneficiary of a lot of errors that may affect the project pathway[13,14].

In the second phase of the contract, we find that the tender and attention to detail came in the
first ranks where we find that the details of the tender, which is one of the most important key in
this stage and then the competition in tenders is also important key, this means that the tender is
a priority to be taken care of. This stage, in addition to the knowledge and information of the
government about the quality and nature of the projects of the PPP, where there must be full
knowledge of the projects where there must be full and complete knowledge of projects (in terms

of type, method of work, characteristics of projects, mechanism of projects, etc.)[15].
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From this study that KPIs were useful for the company, especially in these two stages the
company is now capable of identifying its strong and weak points and can now be focused on
potentials for enhancement. Most significantly, the KPIs indicate the company's goals, missions

and vision that are main requirements for the success of the company [16].

6. Conclusions:

The success of the project has been an important subject in the area of construction managing
for years. The review of papers on success of projects indicates that expense, duration and
quality are the 3 fundamental and most significant measures of performance in projects of
construction. Other measurements like satisfaction, safety, functionality, and so on, are drawing
a considerable interest. A group of KPIs that are measured quantitatively and qualitatively are
developed due to this comprehensive review. For the verification of the usefulness and
practicality of those KPIs, researches on the two stages of BOT projects refer to several KPIs

effects in these stages [17].

It has been shown that the identified KPIs are generally sufficient measures of efficiency of
projects if constructions. They offer a good framework to measure and compare efficiency of the
projects for following researches. In addition to that, they furnish managers of the projects,
clients and other project stakeholder’s useful information for the successful implementation of a

project [18].

From the results of this research, it is possible to conclude that numerous KPIs are researches,
which will enhance the efficiency of PPP projects in Turkey. The most significant of those KPIs
based on the results of this research are [19,20]:

e In the feasibility study there are many factors that have accepted the admissibility of the
respondents in addition to obtaining high percentages through their views, but the most
prominent of these indicators Selection of appropriate PPP model, Sound financial
analysis risk identification and Project technical feasibility.

e In the bidding phase, the Detailed tender procedure, Government’s knowledge of PPP
and Competitive tender procedure indicators have advanced.

From this study that KPIs were useful for the company, especially in these two stages the
company is now capable of identifying its strong and weak points and can now be focused on
potentials for enhancement. Most significantly, the KPIs indicate the company's goals, missions
and vision that are main requirements for the success of the company.
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ABSTRACT

Seven isolates of Micrococcus yunnanensis were isolated from human skin, five of them were
from thalassemia patient, the sixth isolated from burned skin and the seventh isolated from lbn
Al-Athir Teaching Hospital air. These isolations identified according to their morphological and
biochemical tests. They appeared as coccoid Gram-positive cells, non-motile and non-endospore
forming, obligate aerobic and had smooth yellow colony, slightly convex with entire edge. They
clustered together at similarity rate of 94-97%. Three of the isolates were analyzed for their 16S
ribosomal DNA gene sequences and compared with National Center Biotechnology Information
(NCBI) using Blast Local Alignment Search Tool (BLAST) for identifying them depending on
similarity ratio between the unknown and standard strains which gave 92-97 % similarity with
standard strains. Identification confirmed by the analysis of the isolated cell walls” Amino Acids
composition using paper chromatography. The whole cell protein profile was studied for each
isolate and analyzed by Core Laboratory Image Quantification Software (CLIQS) v.1 and the

dendrogram was built, and similarity ratio were ranged from 34-83%.

Keywords: Thalassemia, 16S rDNA gene, Cell Wall, Micrococcus
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pladiuly A lall jaall &5 Sall AaY) Galeal) & yidl SIS |ocal Alignment Search Tools (BLAST)
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IBM SPSS V.19 7l s alasinly gl 4L Jalaa
: 165 rDNA & gall cilaal Julad 4.3
&5 o 2 TH229A THL16A 5 TH112 a5 16S IDNA Cosall s JLaal el jal < e i sl

vie &)eall ada Geda 1329r downstream s 27f upstream (sald) aladidl 16S rDNA &) sall mdii

(4) J&) 3 LS bp1400
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16S rDNA Gene
1400 bp

Al 9% 1 s )8Y) a3 e il yeS Lelis 5 aay ML yunnanensis ¢ <Y =1 165 rDNA & sall adiai dilae il 1(4) JSE

. bp1400 xie & 5all el 1329r downstream 5 27f upstream sl

Y Jall Sl &5 Hlie & pedal g ¢(5) JSAN (B mage LSy 16S IDNA & all Gladlss e J uasll o

AP aa Ll TH112 Aall & jedal 3 (NCBI @l sall @iy gaa M. yunnanensis g sill aa Lealds S0
Al al) ALl a0 9497 Aty Cag LS TH116A 4 Jall5 <% 92 4y M. yunnanensis strain WB-214 4l all
M. yunnanensis strain ALl Al e 40l TH229A 4 jall & elal s « M. yunnanensis strain WB-244

% 92 4wy | 6-617
el & elal Lain % 96.3 40l dews THI16A 5 TH112 ol 3all @ yelal dy kil 3 5a8ll e lalaic!
5 A el 5 paiall Loy 5l aladiul 9% 94,7 4dlis dawsy TH116As TH112 ol )l ae Walsi,l TH229A

Dol Sl (5 sedaall Casial) oo 35 Aa il o34 ¢(6) JSE b i 50 & MEGA 5.22 iy Clustal W
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M ywmenensi TEID | HEHEH
11164

M yunmanensis THI1E

MEGA 5.22 gl » aladinly [gieal je 223 M. yunnanensis ¢ sl (e ¥ e G3A 168 IDNA & sall eyl o(5) JSi

M. yurnnnarnternisis TH112

M. vurntnanerntsis TH116A
24.7

M. yunnarnernsis TH229A

e OB ) gladdl aladiily M. yunnanensis g sl 2 < el (g 16S IDNA 4biall dul Gy (g adll hlddll 1(6) Ji)

. MEGA 5.22
Cdgudl Jaad Julat 5.3

Al Ay 4590 adlic 0 (8 ) Y Sall Cendiad CLIQS V.1 ebisn & s ol a jall ) sasn dadlas 22y
TH235A 5 TH234A <Y 3all Cundial daja 33-20 On Lo e 4idispll o all 23 Gl 539 9434 Caly Al
S8V TH235A 5 TH234A ol jal) il 5 da ja 3 e ool <8 31 5 %461 44ui Ay a5 3 shie 3 TH229A 5

3l Ll (7) IS5 (6) Jsadl 3 g sa Ly o 5 e a5l 5 % 67 A Ay Ul ) 31 oy i

ARM2j
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ol all calayi ) GlIXS (AS jida A Bode (medng 9 58 4ld A die Uaaial 3 BURN11C 5 TH133
Lo gl SV 5l G (e 40l A el (A 5 48 il A a G pdie 5 s 9% 83 4l dawiy TH116A 5 TH112

el Y el il daa I A) I Gy s 308 Laga 8 ) e

M. yunnanensis g sil) <Y (s 48 jidal) 438 g ) pjad) a8 g 4LEEY quad 16 J g

PREN{IERTS alial) A O all aae Uall jaaa Ul 3ay Ul 5 2ilial)
38 A L M
67 2 [EPERG | RO TH234A M. yunnanensis 1
14 16 TH235A
61 1 LS (i e TH229A M. yunnanensis
2 Gooall BURN11C M. yunnanensis 2
15 34
50 | 58 R (Aina o) 98 TH133
o5
27 83 2 Lapu S (oan ye TH112 M. yunnanensis 3
TH116A

M. yummnanensis TH233A

M. yunnanensis TH234A

M. yumnanensis TH229A

Ll

: |
E
E

+ M yunnanensis BURNILC |

|2
| !
j
[—

M. yummnanensis THI133

M. yunrnanensiz TH112 m —

1

1

1

|

1

|

T

|

1

|

|

1

|

i

1 1

= 4

i | L ar yvumnnanensis THI16A m - 1

30

e Jandl 48 5l 5 CLIQS gl alaaiuls M. yunnanensis ¢ sill 2as &Y jal I i o jall ol a5 dadiatll 3 08l 3(7) JS&l

. Pearson ¢m_m bl ) Jalzs s UPGMA (554!

S5 L A g pall 5 A1 5l 5 Ay pedaall SO a3 5k g (38155 TH116A 5 TH112 ol 3l glaial

el Wiy ¢ TH235A 5 TH229A il jall s yall 5 (s pedaall (paiiadll a5 GlXS ¢l & sill (lafls Lagdl
Loy ¢ iyl sl ge (g pedaall diiaill Llee 8 Ligh BRI TH234A 5 TH1335 BURNLLC <Yl
Aje I8 LeSlia Al (@l g pllcle 3 ¢ s SO Y jall e JS daludll daplall ) CBEAY) 13a (5

Vandamme s [30] «iclea s Samelis ¢ JS 4l L3l Le 1385 ¢(6) Jsaall 3 e ge LS J3al) Hacae Cadlial
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3 Streptococcus s Lactobacillus ostiadd 2ai g153 3 [32] Masud s Soomro <l [31] aieles
S il g g e S Lae ddliaall b jalias 8 @Y Gall A Cua jad Gl G plall g Joall a5l 1 Ll
Cmadla e L jesll dia il ol jal Leie A lasd () o2 ClBSAY) (5325 85 LgiSHal ) A gl aall e
Jackman 4l Dl L 13 dadl 23l JBA agadl s Ao ju (A dapey Gl 8 5 B Lee (pladic
Slaie by Gplaadiall (padled) e aall G (a5l 30l ) ddlusall & Clagsaal o) jal allal 131 [33] Pelczynskas
&0 [35] 4ieles s Plikaytiss [34] Lopezs Viola U8 (e 2,5 L grasaaill 13d ulalS 2l i )
. CLIQS V.1 geebi s plasiiady I3 y plemiiall ¢ppadgll (pa ild il 538
s dla¥) Galaal) (e g $3Y) laall g gina 6.3

Alanine ¢ 4! palaal) e dx ) o 43l sial (Y e Cud g Al laad) il Sl i) il < ekl
il A5 Y el o) X5 18 5, Diaminopimelic Acid e 431 sl axe s Glycines Glutamine s Lysines
WS ¢[37] Rogers s Perkins ¢« JS <X [36] Harris s Cummins 4! JLil Wl (3:as 138 5 Micrococcus
Alall a ¥ Al palea¥) e M. yunnanensis g sill g siall jlaadl ¢l gl () [29] aiclea s Zhao L
L) palaal¥) @opedal | Y Gadall s e g padll ab oy Aspartic <lijbun) (ada ) AdLayl <A
oadall & g aaas 8 Gadde) Sl il el paleal¥l o Gara Gl g Jaadll 485 Gaa Ghys OYaea
- (8) U5 (7)) (B m se LS5 Jseall (i)

A1 sl g S i) (39 (B Alaa) Glaa¥) s Jira 17 Jsaad)

bl el aelall g 5
Diaminopeimelic Glycine Lysine Gluta_mic Alanine W ey Al audd |
Acid Acid
Rf gloall Jaxs
0.41-0.36 0.60-0.55 0.67-0.63 0.73-0.66 0.80-0.74
- 0.61 0.66 0.72 0.80 M. yunnanensis TH116A | 1
- 0.60 0.66 0.72 0.80 M. yunnanensis TH131 | 2
- 0.61 0.67 0.73 0.79 M. yunnanensis TH229A | 3
- 0.61 0.68 0.73 0.80 M. yunnanensis TH234A | 4
- 0.61 0.67 0.73 0.79 M. yunnanensis TH235A | 5
- 0.61 0.66 0.72 0.80 M. yunnanensis BURN11C | 6
{IDF-
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-Alanine

Glutamic
acid

Glysine

» Diaminopeimelic

. Acid

|

|2

& <
3 o cfmili e s =
= ::_1 i = = N = =} o o3 o | =
b = S S0 E B o8 BB B =R

————-

A aladinly Al ApineY) (alea¥) (e ued ae & 5lae M. yunnanensis g sl <Y jal s il jlaall Geca daeY) paleal) 1 (8) JSAl

.Thin Layer Chromatography &&sall dsuall Ldl & gila 5 S

ity 4
e il Asisall Joall st et ol A o Jall abadd Wy M. yunnanensis g sl Jall s B 1

cbad) ala e S el s 9y LadIl Cladl GLa¥) dla e &5 W) ol i ol al

‘ Gl

L (e g il 138 Gl 8 Bn i AL el Canl) 8 Baaiaal) A o s 5 B jelaall cliiall

Ay ) Caieadl 483 Josi () (s 3 o) il b Al 5 8 dans 16S FDNA Coysall o .3
AL g g il

Letea o LIAN IS (59500 o s Jaail W g Aaslill dudiinanll) 3 )il (g yha e i gl (e 308V (S L4
Slo s sasl Lalud) cliall e adinall (5 edaall Canieaill aSH G L 28835 Gay jou s dega 4850
gl Cainatll (8 5k 5 A sl gral e (3855 Laic Auala ¢ all Gl g sill 5 Guinld) (5 g

lonsan Csial 3 il 5l a8 Y el (pa diaal 5 g Aisa¥) Gabaa) (pe (s lal) laal) CiligSa Lelii o) .5
Apslalila jas 83V (aleaV) (i e

R

L I e I
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Jeally Gl paidall Jgaa

paidal) dalgl)
16S rDNA 16S Ribosomal Deoxyribonucleic Acid
BLAST Basic Local Alignment Search Tool
bp Base Pair
CLIQS Core Laboratory Image Quantification Software
DAP Diaminopimelic Acid
EDTA Ethylene diamine tetra acetic acid
HCI Hydrochloric Acid
IBM SPSS IBM Statistical Package for Social Science
MEGA 5.22 Molecular Evolutionary Genetics Analysis
NCBI National Center of Biotechnology Information
PCR Polymerase Chain Reaction
Rf Rate of Flow
SDS Sodium Dodecyl Sulphate
TH Thalassemia
TLC Thin Layer Chromatography
UPGMA Unweighted Pair Group Method Using Arithmetic

Average
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ABSTRACT
In today's societies, energy has a prominent place and it has become a key factor in achieving
sustainable development. That’s why the need to invest in alternative energy.
The problem in this research is to identify the areas of renewable energy used in the UAE, by
presenting the concept of renewable energy; its sources and its reality.
The research followed the analytical description of the meaning of the renewable energy, its
types, and benefits of using it as a theoretical study, supported by critique and comment by the
researcher as needed.
The aim of this research is to focus on the areas of renewable energy used in the UAE, and this
comes after knowing its concept, types, and how to rely on them as an alternative energy to fossil
energy.
To conclude, the UAE is makes great efforts to develop new sources of energy such as solar
energy. It is the country's strategy of finding clean alternative energy as a safe future energy.

Keywords: (Renewable energy - Safe - Use - Solar energy - Fossil energy)
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ABSTRACT
The aim of this study is to evaluate the ability of Trichoderma harzainum as anti-pathogenic
fungi of tomato after harvest which include ( Fusarium solani, Alternaria , Aspergillus niger and
Rhizopus ) which was isolated from infected tomato using fungal leachate and spore suspension
(10° conidia+ mycelia fragments\ml) bio control. The results showed high capacity fungal
leachate on inhibition the germination of pathogenic spore in culture media as the percentage
of germination of pathogenic fungi which in turn was treated with leachate concentration of
50% (15,13,12,10) respectively. In contrast on a concentration 100% there were no germination
of these treated spores and there was no germination in the culture media which was treated with
leachate. The spore suspension 108 of Trichderma showed high effect of germination of fungi
spores in culture media which recorded a percentage (3,10,5,20) respectively . The effect of
Trichoderma harzianum leachate and spore suspension on reduced mold in fruit was variant
and with its highest effect was on Rhizopus spp. , which recorded infection rate of 29.02 for

fungal leachate and 35.12 for spore suspension.

Keywords: Tomato, Biological control, Pathogenic fungi, Trichoderma harzianum
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ABSTRACT

Industrialized building system (IBS) is an innovative building technology that provides faster, cleaner,
neater, and more quality construction. Bibliometric quantification has been done to determine the amount
of publications for this novel research area considering the scientific literature that are available from the
Web of Science and to find the most common terms in this field to enable the researchers to study all the
available terms. Bibliometric study is a new trend in scientific publication which statistically analyses the
available published scientific paper and provide valuable information about changes in the trends in any
field of study. As a result, the researchers have found that the number of publications in the field of
industrialized building increased in the last decade. It is also found that the same system has different terms
which represent industrialization of construction among the different countries. Industrialized building or
industrialized building, Manufactured homes or Manufactured housing, Modern Methods of Construction
(MMC), Modular building or Modular construction or Modular houses or modular homes, Offsite
Manufacture/Manufacturing, Offsite Construction or Offsite Production or Offsite Fabrication,
Prefabrication or Prefabricated and Relocatable homes/houses are different terms that used to refer to the
same process that includes manufacturing all or some of buildings’ elements and then transport and install
them at construction site. The distribution of publications among the countries has been swung. The term
of "Prefabrication™" or "Prefabricated" is widely used in China and the U.S., whereas, about 70% of the
publications that used the term of "Industrialized building™ or "Industrialised building™ are from Malaysia.

Moreover, there is a noticeable increment in the number of countries that conducted researches in this field.

KEYWORDS: industrialized building system, bibliometric study, prefabricated building system, modular

buildings.
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1. Introduction:

The early attempt of applying industrialized construction was found in the previous century, when
steel beams joined with precast slab panels and used for fast construction of high-rise buildings in
the United States of America [1]. Moreover, in Europe, after the demolition that brought by the
Second World War, there was a critical deficiency in housing units, skilled workers and
construction materials. The need for using fast and economic construction system was very urgent.
Therefore, the use of prefabricated system was adopted and turned to be more popular to solve

housing problems [2].

In Malaysia, the Traditional Malay House (TMH) was a very common type of housing in the past.
The components of these houses were prepared before construction, including the columns, beams,
walls, floors and roofs. These houses provided the concept of modularity and repetitiveness that

had helped in the development of construction industrialization.

The first official company that produced standard designs of traditional Malay houses in Malaysia
was Kayu Sedia (KS) company, which was established in 1968. One of the products of this
company was the readymade houses with affordable prices and variations in design. Kayu Sedia
Company was considered as an IBS manufacturer because of standard design modules, applying
standard dimensioning systems (Imperial foot and inch), mass-production based on standard

design modules, and in factory and high-quality production [3].

With the development, prosperity and tremendous increase in population, demand for housing
have been increased all over the world. The conventional construction method was not able to meet

these demands due to the slow pace of construction and high costs [4]. Therefore, adopting novel
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technology for construction has become the preferable plan for the developed and some developing

countries.

The new innovative construction technology was proposed in several studies as the solution to
meet the intensive demands for buildings and providing valuable advantages such as providing in-
factory quality control, decreasing construction time, minimizing the dependency on foreign
workers, increasing safety during work and increasing cleanness and neatness at the construction
site [5, 6]. These advantages have encouraged the developers to use the new system in their projects
[7]. In addition, it is proved that IBS has a better advantage in terms of sustainability issue by
reducing embodied energy (MJ) and Global Warming Potential (GWP) towards a low carbon

development [8].

However, some obstacles are still facing this technology. In view of Ariffin consider [9], it is
proved that the industry is still in a confronting issue regarding the application of IBS through the
use of classic method of procurement. As there is a development in the technology of construction
through the utilization of new industrialized method, new and suitable project procurement is
required to achieve successful projects effectively. As each task is one of a kind and dynamic in
term of procedures, hazard presentation and obligations between all gatherings in this manner the
need of having a standard type of agreement for IBS. Moreover, the study of Yunus and Yang [10]
showed that there is a lack of incentives and regulatory procedures in IBS implementation, a
fragmentation of authority and little concern on sustainability issues. In term of developing
industrialized building system, the study of Mahbub [11] showed that the building that are built
using such methods needs total integration of all subsystems and components into an overall
process which include design considerations, industrialized components production in the factory,

transportation, and assembly techniques.

< lzpnm B
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1.1 The definition of industrialization in construction

Several studies have written in the definition of prefabrication and industrialization in
construction; however, Kamar [7] concluded that all the previous definitions did not cover all the
characteristic of prefabrication process that are: “industrialization in production, transportation and
assembly technique, onsite fabrication, mass production, structured planning and standardization,
and process integration”. The author developed a new comprehensive definition for this type of
building technology that is “a process of building construction using the concept of mass-
production through industrialized systems, produced at the factory or onsite within controlled
environments, including the logistics and assembly aspects of it, done in appropriate coordination

with thorough planning and integration”.

1.2 Terminology of industrialization in construction

A study of Steinhardt, Manley [12] showed that there are different terms that all represent
industrialization of construction among the different countries. With the context of Malaysia,
industrialized building system (IBS) has become a common term that used widely by the
researchers, the government and the construction industry [7, 13-15]. The same term has been used
in literature that refers to Israel construction [16] and in Indonesia [17]. Moreover, industrialised
housing and Industrialised building is prominently used in Sweden and other European countries
since the early 2000’s to represent offsite manufacturing of materials, supplier coordination, and

the systematization of build processes [18], and historically used in the 1970s and 80s in New
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Zealand [19]. As similar term that is industrialised homebuilding is used in the United States to

refer to both modular and manufactured housing [20].

Kit homes, Kitset homes and Flat-pack kit homes have been used for partially prefabricated
materials in New Zealand, Australia and the United States [19, 21]. Manufactured homes/housing
is another term that used in the U.S. to refer to relocatable, typically low-quality homes built in a
factory including an integral chassis for transporting the structure on wheels [22,23]. The same
term is also used in Australia to refer to houses built in a factory, inconsistently covering both

temporary structures installed in caravan parks and villages [24].

Modern Methods of Construction (MMC) is used in the United Kingdom which refers to both
offsite work and onsite efficiency improvements [25, 26]. Modular building, Modular construction
and Modular houses/homes is used widely in the United Kingdom, Australia, Canada and the

United States [27, 29].

Offsite Manufacture or Offsite Manufacturing (OSM) is used widely in the United Kingdom and
Australia [27, 29-31]. The same term is also used in Germany [32]. Other terms like Offsite
Construction (OSC), Offsite Production (OSP) and Offsite Fabrication (OSF) can be interchange
with Offsite Manufacturing used in numerous contexts [27]. Prefabrication or Prefabricated is
widely used term with varying interpretations [19, 27, 33]. Relocatable homes/houses and
Transportable homes/houses terms are commonly used in Australia and New Zealand to refer to
houses completely prefabricated offsite and delivered to site fully finished [19]. Preassembly is

less commonly used term [27].
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2. Methodology

The researchers used the Web of Science (http://www.isiknowledge.com) Core Collection to
search for publications in industrialized building system. All the terms that mentioned by related
previous studies which refer to the concept of off-site construction across the global construction
industry and represent industrialization in construction have been used as keywords for the search.
The terms of “industrialized build*” or “industrialised build*”, manufactured home*" or
"manufactured house*", modular build*" or "modular construction*" or "modular house*" or
"modular home*", “Prefabricate*”, “modern methods of construction”, “offsite manufacture*”,
“offsite Construction”, “offsite Production”, “offsite fabrication” and “offsite building*”,
“preassembly”, “relocatable home*” or “relocated house*”, “transportable home*” or

“transportable house*”, “kit home*” or “kitset home*” and “flat-pack kit home®” have been used

specifically.

Searching using these keywords were conducted on the title, abstract, and keyword sections of
published studies. The search was done in all languages to cover the global publications in this
field. The rationale of choosing Web of Science Core Collection because the peer-review process
at this data base provides a judicious filter for accurate scientific work. There are large number of
conference papers that are published frequently, however, these papers are less Scientifically
accredited [34]. Additionally, large amount of review studies in the construction domain have

conducted their research studies based solely on articles in top ranked journals [35].

On 31th of November 2017, a total of 759 journal articles were identified, for which all
bibliometric data were extracted and downloaded from Web of Science, forming the dataset

utilized in the recent study.
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A large number of science mapping tools for bibliometric analysis are available [30] and each tool
has its efficiency and strength. In this study, StatPlanet software will be used as it is a freely
available tool that offers the basic functional needs for visualizing bibliometric analysis within a
single friendly intuitive interface and can provide integrated interactive maps and graphs. Using
this software, the researches can extract the total number of publications each year, the

geographical locations of authors, and research areas directly from Web of Science.

The search has been done to looking for data in Science Citation Index Expanded (SCI-
EXPANDED) -1980-2017, Social Sciences Citation Index (SSCI) --1980-2017, Arts &
Humanities Citation Index (A&HCI) --1980-2017, Conference Proceedings Citation Index-
Science (CPCI-S) --2004-2017, Conference Proceedings Citation Index- Social Science &

Humanities (CPCI-SSH) --2004-2017, Emerging Sources Citation Index (ESCI) --2015-2017.

All the related categories are refined to exclude studies that are not linked to the topic. The related
categories are: civil engineering, engineering environmental, architecture, construction building
technology, engineering multidisciplinary, green sustainable science technology, environmental
studies, urban studies, planning development, engineering industrial, material science, engineering
manufacturing.

3. Results and Discussions

One of the objectives of this study is to find the most popular terms that is used to represent
industrialization in construction, so the researchers in this field can study all the available terms.

Table (1) shows the number of the studies for each term of industrialization in construction.
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Table 1: Number of the studies for each term that represent industrialization in construction

Terms Number of studies Highest publication
countries
Prefabrication or Prefabricated 508 China (145 study)
Modular building, Modular construction and Modular | 118 The U.S. (25 study)
houses/homes
Industrialized building or industrialised building 68 Malaysia (46 study)
Manufactured homes/housing 44 The U.S. (31 study)
Modern Methods of Construction 12 Slovakia (8 studies)
Offsite Manufacture or Offsite Manufacturing (OSM), | 6 England (4 studies)

Offsite Construction (OSC), Offsite Production (OSP),

Offsite Fabrication (OSF) and Offsite Building

Preassembly 2 The U.S.
Relocatable homes/houses 1 Australia
Transportable homes/houses 0

Kit homes, Kitset homes and Flat-pack kit homes 0

Total 759

The results showed that the term of prefabricated or prefabrication is the most popular term as it
has the highest publication around the world (508 studies). The country that has the most
publication is China which has 145 studies. Figure (1) shows the distribution of publications that

used prefabricated or prefabrication term around the world (from 1980 to 2017).
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Figure 1: Number of publications that used prefabricated or prefabrication term per country (from 1980 to 2017)

According to this study, the publications that used the term of prefabricated or prefabrication were
meager during the eighties and nineties, then started to increase after the year of 2005. The year of

2016 has the highest publication in this field as shown in Figure (2).

Publications that used prefacbricated or prefabrication term
90

80
70
60

50

40

3

2

| Il
0 T1TIL |...|.|I.I.||III

VY oox 0 DD > oD
' X OO OO

Number of publications

o o

o

Q I X L & O O X b
L RV QF Q° Q7 QA QY Q0 Q
DA AR A A AR AD P

Years

Figure 2: Number of publications that used prefabricated or prefabrication terms from 1980 to 2017
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The second common terms are Modular building, Modular construction and Modular
houses/homes that has 118 publications which are commonly used in the United States of
America. Figure (3) shows the distribution of the publications around the world that used

Modular terms from 1980 to 2017.
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Figure 3: Number of publications that used Modular terms per country (from 1980 to 2017)

The publications that used these terms were oscillatory during the studied period. The year that

has the highest publication in this field is 2016, as shown in Figure (4).
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Figure (4) Number of publications that used Modular terms from 1980 to 2017

Next is the term of ‘Industrialized (or industrialised) building’ that has 68 studies. This term is
widely used in Malaysia (46 studies). Figure (5) shows the distribution of the publications that

used this term around the world from 1980 to 2017.
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Figure 5: Number of publications that used industrialized or industrialised building terms per country (from 1980 to

2017)
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The publication that used industrialized or industrialised building terms were in small number
during the eighties. Then, the publications in this field were rarely used in the nineties and early
2000. Thereafter, the publications started to increase after 2005. The highest years of publications

in this field were 2014 and 2016 as shown in Figure (6).

Publications that used industrialized or industrialised building

12
10

Number of publications
~ O o

2
Ol 1 b |I II Il

NI > &
O £ 5 NN
NEESMESMEN P D

Years

O NP HND
ORGSR

Figure 6: Number of publications that used industrialized or industrialised building terms from 1980 to 2017

According to table (1), Manufactured homes or housing term has 44 publications (used mostly in
the U.S.), whereas Modern Methods of Construction term is used by 12 studies only. Other terms
including Offsite Manufacture or Offsite Manufacturing (OSM), Offsite Construction (OSC),
Offsite Production (OSP), Offsite Fabrication (OSF) and Offsite Building have been used by 6
studies. 2 and 1 studies have used the terms Preassembly and Relocatable homes or houses
respectively. Transportable homes or houses and Kit homes, Kitset homes and Flat-pack kit homes
have no publication in the web of science, however, these terms were mentioned in the previous

studies [19, 21]
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It is noticed that the research in this area is getting more attention as the publications are increasing
in recent years. This conclusion is in line with the study of Kamar [7] who mentioned that
upgrading the construction process through industrialization is a worldwide plan to enhance
construction accomplishment and improvement. Moreover, this indicates that there is a
governments’ guidance to increase the implementation of industrialized building system. A good
example of that is the announcement of Malaysian government in 2015 to accelerate the adoption

of modern technologies for construction including the use of industrialized building system [36].

4. Conclusion:

The researches in Industrialized building field has received an increasing attention in the last
decade as it is new building technology that offers numerous advantages. Bibliometric study has
been conducted to search for all the terms that represent industrialization in construction. During
the recent years, it is obvious that the publications in this area of research are increasing noticeably
in all the terms that refer to this type of construction technology. The most common term around
the world is Prefabricated or Prefabrication, followed by Modular building, Modular construction
and Modular houses/homes. Industrialized or industrialized building term is most popular term in
Malaysia. Some terms have been mentioned in previous studies, however, no related study was

found in our search.
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List of Abbreviations

IBS
MMC
TMH
KS
MJ
GWP
OSM

SCI-EXPANDED
SSCI

A&HCI

CPCI-S

CPCI-SSH

ESCI
OSM

OSC
OSP
OSF
u.s.

Industrialized building system
Modern Methods of Construction
Traditional Malay House

Kayu Sedia

embodied energy

Global Warming Potential

Offsite Manufacture or Offsite
Manufacturing

Science Citation Index Expanded
Social Sciences Citation Index
Arts & Humanities Citation Index

Conference Proceedings Citation Index-
Science

Conference Proceedings Citation Index-
Social Science & Humanities

Emerging Sources Citation Index

Offsite Manufacture or Offsite
Manufacturing

Offsite Construction
Offsite Production
Offsite Fabrication

United States of America
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