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AHHOTALMUA

BeedeHue. VNHpopmauyuoHHoe modenuposaHue 30aHuli (BuildingInformationModeling, BIM) npedcmasnsiem co-
60U KrYesyo ycmoulyusyro rpakmuky, Komopyto HedagHO Hadvana oceausams CmpoumesibHasi ompacssb Vpaka.
Hecmompsi Ha 3HayumernbHoe 8HUMaHue K npeumyujecmeam u npensmcemeusm eHedpeHusi BIM e apxumexkmyp-
Ho-cmpoumesibHoU ompacsnu (AEC), sorpochkl npuMeHeHUs1 3mouli mexHoI02uU 8 ycmoudYueoMm yrpasneHuu 06bek-
mamu (SFM) ocmatomesa HeAocmamo4yHO u3y4YeHHbIMU. Llernb uccrnedosaHusi — udyHums ¢hakmopsbl, 8fusouue Ha
8HeOpeHue BIM dns ycmoudueozo ynpasneHusi obbekmamu (SFM) e cmpoumernbHol ompacu Vpaka.
Mamepuanbl u MmemoOsl. [ns onpedeneHusi MHOXecmaa ¢hakmopos, crocobcmayrouux npeumywecmeam u
npensimecmeusiM nipumeHeHusi BIM dnsi SFM, 6bin nposedeH demaribHbIll 0630p pa3HoobpasHbix uccriedosaHull.
B uccnedosaHuu 6bii1 UCONb308aH OMPOCHUK, 8 KOMOPOM MpuHsanu yyacmue 119 upakckux crnieyuanucmos 8
obnacmu cmpoumernbHOU UHXeHepuu. [ns paHx)XuposaHus npeuMyuw,ecms u npensmemeull MpUMeEHsINICS UHOEKC
omHocumeneHoU saxHocmu (RIl). Kpome moeo, 0nsi onpedeneHus namu Haubornee 3HaduMblix fpensmemeaul uc-
rob308anucs cmamucmu4yeckue Memoosbi.

Pe3ynbmamal. B pe3ynsmame rpogedéHHo20 uccriedosaHusi Obinu 8bISi8NIeHbI KIloYesbie npeuMyu,ecmsea u rnpe-
namemeusi BHedpeHus mexHonoauu BIM e ycmodiyusoe yripasneHue obbekmamu (SFM) e cmpoumernbHol ompac-
U Upaka. K 0CHOBHbIM ripeumywecmeam OmMHOCIMCS yrnpowéHHbIU docmyn K uHgbopmMayuu u AOKyMeHmauuu,
co30aHue yeHmpanu3o8aHHol cucmeMbl Oris1 yrpasneHust mexHU4eckum obceryxueaHueM o6beKmos U cokpauje-
Hue MamepuaribHbIx 0mx0008 8 rnepuod skcrnyamauyuu npoekma. Cpedu 3Ha4uMbIX npensamcmeull 8b10esmces
omcymcmeue KooriepamusgHol paboyel cpedbl, cornpomueneHue nepexody om mpalduyUOHHbIX Memodo8 3KC-
mnyamayuu u HedocmamoyHasi No0depxKa 9KOI02UHECKU OPUEHMUPOBaHHbIX M00X0008 CO CMOPOHbI 8bICUIEZ0
pykosodcmaea.

O6cyx0eHue U 3aknr4eHuUss. Imu pesyrbmamsi nodmeepxxoarm Heobxodumocms pa3pabomku cmpameaul
0ns npeodornieHus npensmemeul U nosbiweHusi aghghekmusHocmu eHedpeHusi BIM e SFM. UccrnedosaHue npeod-
nazaem pekomeHOayuu Onisl pa3gusarolyuxcs cmpaH o onmumusayuu ycmou4yugozo yrpaeseHusi obbekmamu
(SFM) 4epes sHedpeHue BIM, akueHmupysi éHUMaHue Ha chakmopax, criocobecmsyrouux e2o adanmauyuu u yry4-
weHuu yrpasneHusi obbekmamu € UCIonb308aHUEM MpeuMyu,ecms mexHonoauu BIM.

KIMKOYEBBIE CINOBA: uHgopmayuoHHoe modenuposaHue 30aHuli (BIM), cmpoumernsHass ompacrib, ycmoudu-
goe ynpasneHue obbekmamu, SFM, npeumyuwiecmea BIM, Hedocmamku BIM, Upake
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ABSTRACT

Introduction. BIM (Building Information Modeling) is one of the important examples of sustainable practices that
the construction industry in Iraq has recently adopted. Many studies in recent years have discussed advantages
and problems of BIM in architectural and construction (AEC) industry. However, there is a limitation in these studies
in terms of finding out the advantages and challenges of BIM in sustainable facility management. The research aims
to investigate the factors influencing the implementation of BIM for sustainable facility management (SFM) in Iraq's
construction sector.

Materials and methods. A thorough review of a variety of research was done to determine the numerous factors
that contribute to the advantages and obstacles in BIM for SFM. A questionnaire has been used to interview 119
Iraqi specialists in construction engineering. The relative importance index (RIl) was used to rank the advantages
and obstacles. Furthermore, the research employed statistical techniques to determine the five most important
obstacles.

Results. Three key advantages of adopting BIM in SFM have been identified, particularly, facilitating access to the
relevant information, ensuring accurate documentation, supplying a centralized and coherent system for managing
construction maintenance, reducing material wastes during the project operation period. Besides, the following
three most common obstacles have been distinguished: absence of a cooperative workplace environment, resis-
tance of FM stakeholders to leave its traditional approach of operation, and insufficient support and attention of
senior management to environmentally friendly methods.

Discussion and conclusion. The results obtained have demonstrated the need for strategies addressing the chal-
lenges and improving efficiency of BIM in SFM. The research provides stakeholders in developing countries with
guidance to effectively SFM by promoting the factors that propel BIM adoption and improving facility management
by leveraging BIM technology advantages.

KEYWORDS: building information modelling (BIM), construction industry, sustainable facility management, SFM,
BIM advantages, BIM obstacles, Iraq
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INTRODUCTION

By 2030, the architectural, engineering, and
construction (AEC) sector is expected to contrib-
ute a substantial 15% of the global gross domes-
tic product (GDP) [1], when the world’s population
is predicted to reach over 8.5 billion people [2].
City development is a significant relevance to the
building sector. The building industry’s materials
serve as fundamental resources for society as
well as various sectors of the economy by con-
structing necessary infrastructure and the exter-
nal environment [3]. It is therefore anticipated that
the effects on the economy will be greater than
the direct contribution to GDP. In Europe, the con-
struction sector is accountable for 40% of carbon
dioxide emissions, 37% of energy usage, and
40% of waste production. The operation stage,
which lasts the longest in a construction’s lifetime,
is when these issues mainly arise. With an oper-
ational life of 30 to 50 years, the operating stage
accounts for 80 percent of the total cost and lasts
approximately 5 to 7 times more than the design
and building stages [4]. Providing high-quality
services, optimizing costs, and reducing energy
use and emissions of greenhouse gases all de-
pend on efficient management of the operation
and maintenance stage. Facility managers must
use innovation in the management system to
meet these criteria. The modern era has seen sig-
nificant changes in the construction industry, and
a lot of study is being done to increase excellence
and productivity through applying new tools, tech-
niques, and execution strategies into practice [5].
Building information modeling (BIM) is a novel
approach that shows promise for the Architec-
ture Engineering and Construction (AEC) sector
which aims to efficiently design, build, and man-
age constructions in order to achieve the sector’s
long-standing quality objective [6]. Despite being
around for a while, BIM has recently gained a lot
of interest, as seen by the growing trend of its ap-
plication in construction projects [7, 8]. The use
of BIM to lower construction costs and speed up
project delivery is a noteworthy example of a pol-
icy approach meant to achieve these objectives,
as evidenced by the US and UK government’s
construction initiatives. It has been noted that
several countries, such as the United States and
Finland, require AEC businesses to provide BIM,
or Industry Foundation Class (IFC) papers when
they are carrying out government infrastructure
projects [9]. BIM application in Iraq is still in its
primitive stage and lacks legislative measures
intended for its application in the building indus-
try [10]. Furthermore, there is a lack of compre-
hensive research in Iraq related to BIM projects

involving sustainable facility management (SFM).
Sustainability practices are essential for or-
ganizations as they have a massive influence
on organizational success. According to [11,12],
sustainability practice at the organizational level
is about simultaneously meeting social and envi-
ronmental requirements while also increasing the
profitability of the company and seeking ethical
business procedures as well as It also involves
creating jobs that are sustainable and adding val-
ue for all stakeholders. In general, when an or-
ganization uses green, environmentally friendly,
or sustainable resources, it is putting the sustain-
ability concept into effect. In order to reduce the
negative impacts on the environment, participants
engaged in the development and management of
constructions, particularly organizations, sprang
into action to develop and operate structures in
an environmentally friendly way. The purpose of
facility management (FM) is to preserve the per-
formance, comfort, safety, and functioning of a
built environment while it is in use [13, 14]. The
goal of SFM, is to decrease the adverse effects
that buildings have on both the environment and
its residents [15]. These methods are becoming
more widely recognized as successful ways to
promote the growth of the building industry [16].
Due to its dependence on modern technology
and effective construction processes, BIM has
been widely acknowledged as a promising av-
enue for offering significant benefits to the AEC
sector [17]. Planning, designing, constructing,
and managing buildings and infrastructure can be
done more successfully with the use of building
information modeling (BIM) tools [18]. A 3D digital
representation of interior and exterior construc-
tion envelopes, together with mechanical, elec-
trical, and plumbing components, are frequently
included in models. According to Ahmad and Tha-
heem [19], collaboration is crucial to using BIM as
a useful technique for the creation of sustainable
systems and increasing the number of applica-
tions for sustainable building. BIM can provide
major benefits to all project stakeholders by pro-
viding substantial resources over the sustainable
building process [20]. Furthermore, at the project
operation phase, BIM may produce and modify
data on energy use and offer an effective informa-
tion workflow [21]. Building Information Modeling
(BIM) has promise in creating a structure for in-
formation exchange that encourages cooperation
amongst many parties involved in the sustainable
building process. This makes it easier for data to
be exchanged, processed, and transformed with-
in the BIM system, which in effect creates an op-
timal atmosphere for these kinds of activity [22].
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Irag’s construction industry is among the larg-
est in the Middle East, and there are numerous
development projects in progress. As stated in
“Iraq vision for Sustainable Development 2030,”
the country is dedicated to achieving its devel-
opmental goals. Although the sources that are
provided do not specifically reference budgetary
amounts, the vision highlights quantifiable objec-
tives and important concerns including environ-
mental sustainability, education, and a diverse
economy. Thus, it is an appropriate time for the
AEC sector in Iraq to adopt BIM in order to con-
tribute to the global trend towards sustainable de-
velopment that has been witnessed in countries
like the US, the UK, and Finland. Even though
there have only been a few studies on the top-
ic, a thorough analysis of the literature shows
that Irag has not yet completely benefited from
BIM’s potential advantages for SFM [10, 23, 24].
It is unknown, though, what advantages and dis-
advantages there may be to using BIM in SFM.
The aim of this research is to provide the basis
for future investigations into Building Information
Modeling (BIM) in Iraq by identifying possible re-
search topics, gaps in the literature, and advan-
tages and disadvantages of using BIM for SFM.
In order to ascertain the advantages, challenges,
and potential for BIM implementation in SFM, a
questionnaire survey was carried out.

LITERATURE REVIEW

BIM Technology and Its Application

BIM has been in use in the architectural, engi-
neering, and construction (AEC) industry for more
than 20 years, and it is represented as a technical
and practical revolution [25]. By processing CAD
drawings, IT disrupts the method in which plans
are produced in the building industry while saving
a significant amount of time and accuracy. Dat-
ta et al. [26] demonstrate that BIM is a compre-
hensive technology that combines, expands, and
cooperatively distributes all process and product
data across the project stakeholders.

Nowadays, stakeholders are attempting to
maximize the operational effectiveness of ongo-
ing building activities for the purpose of guaran-
teeing the successful completion of construction
tasks of the highest caliber. Many modern build-
ing projects are using BIM technology, according
to current trends [27]. The discussion on BIM de-
ployment is mostly focused on using technology
to enable collaboration between various project
stakeholders. Some academics have proposed
that BIM tools provide a basis for bringing about a
change in data management in the AEC industry
[28]. On the other hand, others contended that ef-
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fective BIM use requires technological upgrading
in order to comply with the complex operational
procedures of building assignments [29, 30, 31].
furthermore, the implementation of BIM technolo-
gy, the design and construction stages are getting
more academic attention nowadays. Emphasis
has been placed on the immediate, observable
results from the very beginning of the construc-
tion process, regardless of long-term advantages
[32, 33, 34, 35, 36]. The most common application
of BIM has been seen in the early stages, based
on adoption levels; however, adoption and use
for FM are still relatively new [37, 38], especially
when considering the advantages, it offers orga-
nizations (as compared to projects). Furthermore,
in light of the differences between the manage-
ment of public funds and private organizations,
the adoption of BIM offers an advantage that is
significantly various from that of private organi-
zations. As a result, there are several differences
in BIM deployment, including training scalability.
Stated differently, how can training be implement-
ed at such an enormous scale, and who gets
trained first—hospitals, educational institutions,
or other public infrastructure—if the public sector
is to supply it? These discrepancies support the
need for additional research.

Advantages and Obstacles of BIM for FM

These days, the majority of contracts demand
the delivery of printed documents that include
inventories of equipment, product information
sheets, guarantees, lists of replacement compo-
nents, schedules for preventative maintenance,
etc. Property owners and building managers
need this information to assist their facility man-
agement. Currently, information is delivered to
the operation and maintenance stage manual-
ly by traditional methods. Most of the time, the
information delivered is insufficient and inaccu-
rate [39]. One of the key goals of utilizing BIM in
FM is delivery efficiency [40]. BIM data gathered
throughout the construction process will lower the
cost and time needed to gather and construct FM
systems, considering the present interoperability
issues [41, 42]. It is not necessary to duplicate
data on assets when suppliers’ information may
be captured within 3D parametric objects [43].
BIM is thought to be a facilitator for enhancing
data dependability and quality, which will lead to
as more people become accustomed to working
in a BIM environment, it will boost worker produc-
tivity and enhance data quality [41]. Additionally, it
has been suggested that the use of BIM in FM will
make it easier for facility managers to participate
in the future from a very early design phase as
well as a 6D BIM allows to monitor the condition
of the building in real time [44, 45]. It is expected
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that the application of BIM in FM will offer meth-
ods for managing building process information
that can be utilized in subsequent designs [46].
BIM technology and related tools, like as laser
scanning, should decrease the cost and improve
the accuracy and dependability of information
produced for renovation construction [47].
Understanding the value of information in BIM
and developing a successful BIM-FM framework,
the first obstacle is managing the quality of data
entry, particularly for existing structures that did
not use BIM throughout the design and construc-
tion stages [48]. According to Khemlani, these
data are frequently erroneous or nonexistent be-
cause the model is not an exact representation of
the facility as it was constructed because it has
not been updated with any architectural chang-
es made during the design phase [49]. Another
significant obstacle facing the FM sector is the
cultural attitude to the adoption of novel methods
and technologies. The facilities management sec-
tor is quite conservative when it comes to new
technology; therefore, until the advantages of BIM
for faciliies management are effectively proven,
its adoption rate will stay low [50]. The absence
of BIM expertise and knowledge among facilities
management specialists leads to the lack of client
awareness [46]. Thus, these two elements work
in concert to generate a vicious cycle that hinders
the use of BIM in FM implementations. As BIM for
FM purposes demands ongoing maintenance to

maintain value for the construction and its own-
ers, this is actually a highly serious challenge
[50]. The maijority of contract documents still need
paper copies of product data sheets, guarantees,
lists of replacement components, equipment in-
ventories, preventative maintenance plans, and
other paperwork. This frequently results in data
that is hard to acquire and use in order to improve
FM efficiencies.

Implementing BIM for FM in Iraq and Devel-
oping Countries

The operation and maintenance stage of proj-
ects is the longest stage in the construction life
span [51]. According to Beddiar and Imbault, it
makes up 74% of the whole cost, which includes
power, renewal, and maintenance [52]. One of the
building and real estate industries with the quick-
est growth is FM [53, 54]. A significant concern for
both economic and environmental considerations
is the requirement for effective management of
buildings during the operation stage. Further-
more, a number of governments (such as those
in the USA, and UK) have emphasized the neces-
sity of revolutionizing the FM industry by acceler-
ating the incorporation of digital technology [54,
55]. BIM technology has been applied in Iraq for
more than twenty years, and was successfully in-
corporated into a number of large-scale projects,
including Al Mina Stadium [56], Najaf Hospital
[57], Karbala International Airport Project [10] and
Central Bank of Irag- CBI [58].

T ol o B e
e e 1 4 ) b
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Al Minaa soccer stadium

Karbala International Airport

Figure 1 — Large construction projects in Iraq based on BIM [10, 56, 57, 58]
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Discussion of the findings, development of
conclusions, and recommendations

However, adopting BIM for sustainable facili-
ties management is still in the beginning phases
in Iraq because of a number of issues, including
inadequate infrastructure, unstable government
conditions, and a lack of qualified technical and
professionals. Recent research indicates that in-
adequate government support for technology im-
provements and inadequate training investment
are impeding Iraq’s construction and building
management industries, Because of this, even
though BIM has been shown to improve sus-
tainability and energy efficiency, its widespread
popularity has been slow [59]. Furthermore, the
incorporation of BIM into long-term facilities man-
agement techniques is limited in Iraq due to ma-
jor obstacles in the availability of current data and
resources [60]. On the other hand, the use of BIM
technology has grown faster in other developing
countries, such Africa and Latin America. BIM
technology are being used by governments like
South Africa and Brazil to further sustainability
objectives. In order to enhance the sustainabili-
ty of buildings and lower the environmental im-
pact of new constructions, BIM has been involved
for the public and private building endeavors in
Brazil [61]. The use of BIM in South Africa has
advanced significantly, mostly as a result of gov-
ernment regulations requiring the use of BIM in
major projects in order to increase sustainability.
With an emphasis on improving project outcomes
through better design, less waste, and optimum
energy usage in construction, the South African
government’s National BIM Strategy has played a
key role in establishing the framework for BIM in-
corporation [62]. In addition to successfully adopt-
ing BIM, these countries have also achieved sig-
nificant progress in workforce education and the

Figure 2 — Survey design
Source: compiled by the authors.

development of their own expertise in sustainable
facilities management [63].

MATERIALS AND METHODS

Questionnaire Design

The seven different parts that comprised the
entire study effort are shown in Figure 2. These
steps were taken in order to assess important is-
sues regarding the advantages, obstacles, and
other aspects of using BIM for sustainable facil-
ity management (SFM) in Iraq. It was found that
the literature review and questionnaires were the
most appropriate method for this kind of study.
The survey was created using recent studies on
FM and BIM in particular. As the main research
method, a literature review was conducted to
ascertain the extent and range of the present
advantages and obstacles to the application of
BIM in FM. The information gathered relates to
both the Iragi and international building industry.
Furthermore, Google Scholar, and Scopus were
chosen as the main databases for the factor col-
lection procedure.

The study articles were more easily organized
in the databases by using keywords like “building
information modeling or BIM”, “Sustainable facility
management (SFM)”,”obstacles”,”advantages”,”-
BIM in the Iraq construction industry,” and “Global
perspective of BIM and FM in AEC sector.” After
the study was analyzed, a questionnaire was cre-
ated that took into account the literature as well
as additional sources, as indicated in Table 1,
and included 16 advantages and 14 obstacles to
major considerations. The study articles that were
selected for the survey design was organized us-
ing the years 2014 through 2024.
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Data Collection

As earlier mentioned, a customized question-
naire was designed with the objective of collecting
data by means of email and in-person interviews.
The questionnaire was distributed to experts em-
ployed in the public and private building industries
in Irag. The survey consisted of three parts. The
first part of the survey comprised fundamental
demographic inquiries about the participants, in-
cluding their age, sex, profession, and years of
experience in the industry. Furthermore, the sur-
vey asked participants to rank 14 obstacles and
16 advantages. Using a Likert scale, the authors
developed a survey in accordance with previous
research [21]. Likert scale-based survey ques-
tionnaires are a good choice since they are sim-
ple to complete and produce accurate data based
on participants’ real experiences [2]. The study
participants were requested to categorize their
answers to a specific subject into five categories:
strongly disagree, disagree, neutral, agree, and
strongly agree. In the final section of the survey,
participants were asked to provide their opinions
regarding the most obstacles facing Iraqi facility
management.

Most of responds came from recently con-
structed Iraqi sites. We needed six weeks to
collect all of the information. Over half of those
who participated had been in the building indus-
try for more than five years, and the majority of
the participants had knowledge in the subject.

The questionnaires were completed by 130 indi-
viduals, and the answers were derived from their
evaluations on a standard 5-point Likert scale,
which revealed their opinions regarding the de-
gree of significance. After removing datasets that
were incorrect or unfinished, only 119 were left for
analysis. This translated into a about 91.53% total
response rate.

RESULTS AND DISCUSSION

Demographic Details

As shown in Table 1, the survey was given to
119 individuals from the construction industry who
have Knowledge in sustainable practices involv-
ing in building projects. Among the respondents,
there were the following participation percentag-
es: 43.7%, 27.7%, 6.7%, 17.6%, 3.4% and 0.9%
for site engineers, Other, project engineers, ac-
ademics, design engineers and owners, respec-
tively. Over 84% of the participants were older
than 25 years of age. On the other hand, 40.4%
of those surveyed had less than five years of pro-
fessional experience in the construction sector.

Using Cronbach’s Alpha for Reliability
Analysis

According to the results of the Cronbach’s al-
pha test for the advantages, the acquired value
of 0.934, as shown in Table 2, was considered
sufficient and fell within the category of “excellent”
with regard to internal consistency.

Table 1
Participant data
Source: compiled by the authors.

Information about Categories Percentage
Gender Male 71.4%
Female 28.6%
21-25 16%
Age 25-30 30.3%
30-35 16%
35-40 10%
40up 27.7%
Project engineer 6.7%
Job title Design engineer 3.4%
Site engineer 43.7%
Owner 0.9%
Academic 17.6%
Other 27.7%
Less than 5 40.4%
Year experience 5-10 17.6%
10-15 11.8%
15-20
15.1%
More than 20 15.1%
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Table 2
Cronbach's alpha value for advantages
Source: compiled by the authors.

Number of items

Cronbach’s Alpha for advantages

Category

16

0.934 Excellent

Table 3
Cronbach's alpha value for challenges
Source: compiled by the authors.

Number of items

Cronbach’s Alpha for obstacles

Category

14

0.901

Excellent

BIM advantages for FM

B2 B3

Strongly disagree Disagree

On the other hand, Table 3 shows a Cron-
bach’s alpha test value of 0.901 for the obstacles.
When it came to the data’s internal consistency,
the result was within the “ Excellent” category.

Ranking of Advantages

Participants’ responses to statements on their
opinions about the advantages of adopting BIM,
with 1 representing Strongly Disagree and 5 rep-
resenting Strongly Agree, are shown in Figure 3.

The overall findings of the statistical analysis of
all 16 advantageous criteria taken into account in
the present study are shown in Table 4. The first
column lists each component’s identity. The over-
all relevance of each component was ranked using
Equation (1) which represented the Relative Im-
portance Index (RIl). Table 4 additionally includes
a list of the elements’ means and relative ranking.
The range of mean values was 4.32 to 3.81.

W

RIT = 22 (1)

Where:
RII: Relative Importance Index.

B4 BS B6 B7 B8 B9

u Neither agree nor disagree

B10 B11

B12 B13 B14 B15 B16

Strongly agree

Agree

Figure 3 — Attitude to BIM advantages for project management
Source: compiled by the authors.

>W: Sum of all weights/scores assigned by
respondents to a factor. A: Highest possible value
on the rating scale.

N: Total number of respondents.

As shown in Table 4, “Facilitate the access rel-
evant information, ensuring accurate documen-
tation”, “Supplying a centralized and coherent
system for managing construction maintenance”,
“Promote the reduction of material waste during
the project operation period”’, “Reducing the
overall project costs”, “Improving the manage-
ment procedure throughout the entire life span of
buildings”. “Monitoring performance”, “Enhanc-
ing construction performance”, “Improved space
management” and “Encouraging the use of clean
energy efficient technology” were the most im-
portant advantages of integrating BIM into the
building sustainable facility management (SFM)
in Irag. Moreover, all of these factors were consid-
ered high important level as their relative impor-
tance index (RIl) were higher than 0.8. The key
components of using BIM to create SFM in Iraq
that had a middling level of advantage were then
determined.
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Table 4

BIM benefits ranking based on respondents’ answers (n=119)

Source: compiled by the authors.

ID Advantage RIl Mean Rank
B1 Support for effective resource management 0.798 3.991 10
B2 Facilitate the access relevant information easily, ensuring accurate documentation 0.865 4.327 1
B3 Promote the reduction of material waste during the project operation period 0.830 4.151 3
B4 Improved space management 0.811 4.058 8
B5 Monitoring performance 0.821 4.109 6
B6 Enhancing construction safety and health performance during maintenance and 0.784 3.924 13
renovations
B7 Encouraging the use of clean energy efficient technology 0.808 4.042 9
B8 Improving the analysis of energy usage patterns and implementing sustainable 0.783 3.916 14
strategies into practice
B9 Enhancing ventilation effectiveness 0.788 3.941 12
B10 Providing thermal building lifecycle analysis 0.788 3.941 11
B11 Reducing the overall project costs 0.826 4134
B12 Enhancing construction performance 0.816 4.084 7
B13 Supplying a centralized and coherent system for managing construction 0.848 4.243 2
maintenance
B14 Improving the management procedure throughout the entire life span of buildings 0.821 4.109 5
B15 Predicting energy savings 0.763 3.815 16
B16 Increasing building life 0.764 3.823 15

BIM obstacles for FM

o1 02 04 05 06

Strongly disagree Disagree

Among them, “Support for effective resource
management”, “Providing thermal building life-
cycle analysis”, “Enhancing ventilation effective-
ness”, and “Enhancing construction safety and
health performance during maintenance and
renovations”, “Improving the analysis of energy
usage patterns and implementing sustainable
strategies into practice”, “Increasing building life”
and “Predicting energy savings”. Their Rll values,
which ranged from 0.798 to 0.763, demonstrat-
ed the significant advantages of utilizing BIM to

m Neither agree nor disagree

e]:} 09 010 O11 012 013 014
Agree Strongly agree

Figure 4 — Attitude to BIM advantages for project management
Source: compiled by the authors.

create a sustainable facility management. The
similarity of these RIl ranks was also noted in the
mean value data, which showed relatively little
differences in the weights of the various compo-
nents. Therefore, the use of BIM in SFM resulted
in significant advantages for each factor.

Ranking of the obstacles

Participants’ responses to statements on their
opinions about the obstacles of adopting BIM,
with 1 representing Strongly Disagree and 5 rep-
resenting Strongly Agree, are shown in Figure 4.
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Table 5
BIM challenges ranking based on respondents’ answers (n=119)
Source: compiled by the authors.

ID Obstacles RII Mean Rank
o1 Insufficient of senior management support and attention environmentally friendly 0.795 3.975 3
methods
02 Absence of a cooperative workplace environment 0.820 4.101 1
03 The resistance of FM stakeholders to leave its traditional approach of operation 0.800 4.000 2
04 High cost of implementation 0.686 3.429 13
05 Insufficient depth of knowledge and proficiency to use BIM-FM related analysis 0.792 3.958 4
software
06 Uncertainties in contracts and a deficient legal framework 0.765 3.824 5
o7 Absence of skilled staff 0.728 3.639 11
08 Project strategies, policies, and organizational issues 0.758 3.790 7
09 High personnel training costs 0.672 3.361 14
010 Absence of well-defined guidelines for application BIM for FM 0.761 3.807 6
o1 Inadequate guidelines for exchanging facility management information 0.750 3.748 9
012 Lack of a comprehensive framework and application strategy 0.758 3.790 8
013 Not enough information to properly record FM-related details 0.739 3.697 10
014 Inaccurate predictions for the analysis of energy 0.697 3.487 12
The overall findings of the statistical analysis of predictions for the analysis of energy,” “High cost

all 14 obstacles criteria taken into account in the
present study are shown in Table 5. The first col-
umn lists each component’s identity. The overall
relevance of each component was ranked using
Equation (1) which represented the Relative Im-
portance Index (RIl). Table 5 additionally includes
a list of the elements’ means and relative ranking.
The range of mean values was 4.10 to 3.361.
Furthermore, Table 5 demonstrates that “Ab-
sence of a cooperative workplace environment”,
“The resistance of FM stakeholders to leave its tra-
ditional approach of operation” were the most im-
portant obstacles of integrating BIM into the build-
ing sustainable facility management (SFM) in Iraq
where their factors were considered to be of high
importance with Relative Importance Index (RII)
above 0.8. Moreover, the factors that were con-
sidered to be moderate obstacles were identified,
among them, “Insufficient of senior management
support and attention environmentally friendly
methods”, “Insufficient depth of knowledge and
proficiency to use BIM-FM related analysis soft-
ware”, and “Uncertainties in contracts and a defi-
cient legal framework”, “Absence of well-defined
guidelines for application BIM for FM”, “Project
strategies, policies, and organizational issues”,
“Lack of a comprehensive framework and appli-
cation strategy”, “Inadequate guidelines for ex-
changing facility management information”, “Not
enough information to properly record FM-related
details” and “Absence of skilled staff”. Their rela-
tive importance index ratings ranged from 0.795
to 0.728. It was additionally found that” Inaccurate

of implementation,” and “ High personnel training
costs “ were among the barriers to use BIM in
SFM that had less influence between the factors.
Their relative importance index ratings ranged
from 0.697 to 0.672.

RECOMMENDATIONS FOR
ORGANIZATIONS LOOKING TO
IMPLEMENT BIM TECHNOLOGY IN FM

Based on a thorough examination of data
gathered from the Google Scholar and Scopus
databases, the following strategic recommenda-
tions are proposed as a solution to the challenges
faced in adopting BIM in FM:

- Policy and Standards: Governments and
local organizations should establish clearer pol-
icies and standards to promote BIM implemen-
tation and support sustainability objectives [60].
as well as encourage the passage of laws that
facilitate digital transformation, such as those per-
taining to data protection, technology adoption re-
quirements, and financial incentives.

- Invest in training and education: To im-
prove professional skills and raise awareness
of BIM’s advantages for sustainability, extensive
training programs are required [63]. Investing
money into thorough training programs may help
close knowledge gaps and guarantee that FM ex-
perts are adept at using BIM tools and procedures
[64 1. Provide training courses, conferences, and
workshops on a regular basis to keep FM profes-
sionals aware of best practices and new develop-
ments in technology [65].
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- Cooperation and communication: En-
hancing stakeholder collaboration may improve
the project’s results as a whole, save time, and
cut down on waste [66]. Using the BIM Execution
Planning (BEP) Guide and the AEC (UK) BIM Pro-
tocol V2.0, will help improve cooperation and com-
munication throughout the construction process,
which is necessary for effective BIM adoption [58].

- Financial assistance and motivation: One
of the obstacles to embracing BIM technologies
was found to be high implementation costs. Offer-
ing financial assistance and motivation in the form
of government grants, subsidies, or low-interest
loans to companies investing in digital FM tech-
nology could assist in reducing the challenge and
encourage wider use [65].

PRACTICAL OUTCOMES OF THE STUDY

There are several advantageous inferences
that may be made from this study. To begin with, if
the general acceptance of BIM is to rise, it must be
supported by academics, government’s stakehold-
ers, and other building industry players. Despite
a lack of knowledgeable and experienced profes-
sionals in the field of building information modeling
(BIM), Iragi academic curricula for built environ-
ment courses only include minimal BIM training.
Construction industry academics are also strongly
encouraged to support BIM, as they have a sig-
nificant impact on students’ BIM training. Further-
more, if fully adopted, BIM technology may reduce
inefficiencies in the building industry and provide
the way for the integration of other emerging tech-
nologies that are relevant to the construction indus-
try. Lastly, by implementing the required changes
to current policies, the government’s stakeholders
may show its support for BIM technology by creat-
ing an environment that facilitates its widespread
application in the construction industry. The gov-
ernment’s stakeholders may utilize the barriers that
have been found in this study to increase the us-
age of BIM in the building industry in Iraq.

According to recent estimates, the Iraqi Minis-
try of Education stated that the country urgently
needs over 12,000 additional schools to meet the
increasing number of students—an approximate
3.2 million children are not attending school at the
moment. To address this problem, the Iragi gov-
ernment signed contracts with “Power China” and
“Sino Tech” Chinese construction companies to
construct 1,000 sustainable school buildings be-
fore the end of 2024 as part of an ambitious proj-
ect to construct a total of 8,000 schools across the
country. This program is consistent with the gov-
ernment of Iraq’s endeavors to reconstruct the ed-
ucational system following years of warfare. This
study also helps ensure that these school build-
ings are developed properly and sustainably in the
future.

CONCLUSIONS AND RECOMMENDATIONS

Recently, BIM technology has become a
game-changing innovation for building sustainable
facility management (SFM) in the AEC industry.
Thus, the goal of the current study is to investi-
gate the advantages and obstacles of using BIM
for SFM in Iraq. A comprehensive review of the
literature was done to determine the different as-
pects that lead to the advantages and obstacles of
using BIM for SFM. The relative importance index
(RII) is used to rank the advantages and obstacles.
The key advantages of adopting BIM in SFM were
“Monitoring performance (RIlI = 0.866)", “Enhanc-
ing construction performance (RIl = 0.849)", “Im-
proved space management (Rl =0.830)", “Support
for effective resource management (RIl = 0.827)",
and “Support for effective resource management
(RIl = 0.822)”. On the other hand, “Absence of a
cooperative workplace environment (RIl = 0.82)",
“The resistance of FM stakeholders to leave its tra-
ditional approach of operation (RII =0.80)", “Insuffi-
cient of senior management support and attention
environmentally friendly methods (RIl = 0.795)",
“Insufficient depth of knowledge and proficiency
to use BIM-FM related analysis software (RIl =
0.792)”, and “Uncertainties in contracts and a de-
ficient legal framework (RIl = 0.765)” were the top
five obstacles to implementing BIM building SFM
in Iraq. There was also discussion on ways to re-
duce the obstacles, which include minimizing the
high cost of resources, well-defined management
systems, and worker training.

Theoretically, this work fills a knowledge gap
and helps stakeholders understand the advantag-
es of using BIM technology to construct SFM. It
also serves as a helpful reference. This is the first
investigation, as far as the authors are aware, that
looks at how to determine advantages and obsta-
cles to the broad application of BIM for SFM in Iraq.
To assist stakeholders for operation sustainable
building projects effectively, this research suggests
applying a BIM-based research technique with
ongoing, active projects. This study also implies
that alternative frameworks can be created by re-
searchers using the same collection of qualitative
and quantitative data. Although the goals and ob-
jectives of this study were successfully met, it is
not without its shortcomings. The initial caveat is
that because the study was limited to Iraq, cultural
differences may cause the findings to be different
in other countries. In addition, the sample size of
the quantitative study might be expanded to find
out additional information regarding how to reduce
obstacles to BIM implementation. Lastly, these ca-
veats offer a way for further researchers to verify
our findings through case studies of accomplished
construction projects.
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