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APPRAISAL OF THE EXTENT OF BIM
INTEGRATION IN FACILITY MANAGEMENT
PRACTICES IN ABUJA, NIGERIA

M.H. Yunusa, M. Abubakar and M. Abdullahi
Department of Building. Ahmadu Bello University, Z.ana. Kaduna Slate. Nigeria
Department of Quantity Survey. Ahmadu Belo University, Zaria. Kaduna Slate, Nigeria

The success of organizations in current business environment era depends to a large extent on their
information technology power base which they incorporate in their daily processes Recent studies
indicated that facility operations data are maintained separately from design and construction data
BIM, is a concept which creates a physical representation of physical and functional characteristics
of a building in an electronic model BIM plays a very important role in the I'M practices such as
space planning, asset management eftc as it is becoming a better known established collaboration
process in the construction industry. As affirmed by researchers, the ideal situation for the facility
management industry to fully adopt the BIM. thus, this research investigates the extent of integration
of BIM in I'M services and procedures Data for the studs were gathered through review of related
literature for secondary data and questionnaire administration as primary data, to assess the extent of
integration of BIM in Abuja FM practice Research findings indicated that most respondent a staff
have "fair" knowledge of BIM Recommendations include, calling for the effective utilization of BIM
technology in FM services and procedures while funis should also imbibe the culture of training staffs
to acquire the capacity to match these technology The researchers recommend the correlation of
facility management BIM application arears with sources ol data and file formats so as lo boost
interoperability factors

Keywords: Built Environment. Building Information Modelling. Facility Management. Informal ion
Technology, Operation & Maintenance

INTRODUCTION
International Facility Management Association (IFMA) defines Facility Management as a
profession that encompasses multiple disciplines o ensure Tunctionality of the bailt

environment by integrating people. place. processes and technology. The multi-disciplinan
nature of facility management firms conlines the scope ol cooperation between waork
contractors and property owners. Facility management firms habitualls drovwn in waves ol
documents which are regularly paper based and not ofien presemed in electronic Yorma

FM include various lunctions such as strategic planning and asset manag ont, K

and lll'\.i;\‘_ll. construction management. operations. Maimienance in

1

services (Ellethorpe. 20000)

Building Information Modelling (BIM) is the use of computer generated maodels o sl
planning, design and construction of projects. BIM as categorised by Associated Cene
Contractors of America (2003) is a data-rich, object-oriented, intelligent and parametna
digital representation of a building from which views and data needs can be extracted and
analysed to generate information that can be used in decision making and improsve service

deliv Cry Process,
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Building Information Modelling was considered 10 remedy the problem of delragmenation
and error by creating a sysiem to manage building relaied information. Furthervore, as
opposed to traditional data representation formats. Building Information Modelling provides
one model for storing all building information and henee enubles integrated views whivh has
the prospective to support visualisation and spatial analysis of various maintenance activitics
occurring in any building {Lec, An & Yu, 2012}, Building Information Modelling is ong of
the most promising recent development In the construction industry and representing i new
paradigm in Facility Management practice (Azhar. 2001). The rescarcher  Iurther
acknowledged that Building Information Modeling technology enables an accurate virigl
model which can be used for planning, design. construction and operation of a facilin,

Building Information Modelling is increasingly geiting the atiention o organisations
involved in architecture, engincering and construction as well as the osoners and operalors
of buildings (facility managers und real estate managers incdusiver. Inanulshell i is de lined
as a digital model representing phiysical. weehnical and Fancrionad characteristics ol o
building. s :

The revolution in building Operation and Maintenanee (O MY is heing Faclled by a parlel
revelution in Information Techmology, These, new technologies have heen ddemtiticd 1o
bring opportunities for optimising theility performance. According 10 Arasvici, Coales,
Koskela, Ushier & O’Reily (2012) Building Intormation Modelling is wot just & loo) bul it is
a process and soltware which implements a new way ol thinking. Complex building s siems
and contrels increasingly offer opportunitics as well as challenges for the profession (Ghosh,
Chasey & Mergenschroer, 2015). Thus, the skill of a Facility Managemenl leam has to
expand 1o include knowledge aboul complex sysiem. technology and organisational impacts
of BIM. Previous studies have stated the adoption of BIM echnotogics in many developed
nations of the world such as USA, UK, Australia, Singapore. Denmark. Tong Kong {(Yan &
Damian, 2010; Scbastian & Berlo, 2011) with impressive outcomups. regirdless ol some
challenges. In Nigeria, rescarchers such as. Qlawnii. Gu & Ogunsemi (20004 steessed 1he
need for the full adoption of BIM technologics across all disciplines amd geopraphical
boundaries, As affirmed by Sebastian & Berle (2011, the ideal sitoation fir the Tawility
management industry (o fully adopt the BIM process along with sulficient suppts of BIM
practitioners with various knowledge and sKill levels to service the entire indusiry . Fhis, this
rescarch sceeks (0 assess the extent of BIM integration in facility manapement priviices in
Abuja. The objectives of this siedy is limiled o identitving current BIM application arcis in
I'M and 1o determing Uwe level of BIM expertise within FM i,

LITERATURE REVIEW

AS BIM becomes widely adopted by the construction industry. il bears undeveloped
possibilitics for supporting Facility Management (Liu & Pssa. 2013), Morcover, they lurther
declarcd that the Architecture, Engineering. Construction {ALCY industry has raised o good
deal of interest surrounding the use of BIM for Facility Management, Although, Akamele,
Akinci & Garrett (2010 stated that the opportunitics of leveraging BIM foe facility
operations are compelling but its utilisation in Facility Management is lagging behind if
compared (o BIM implementation 3o hoth design ond construction phases.,

Al facility owners as ascertained by Ghosh et al. (20015) share a common theme in their
orpanisational goals which is cnsuring the end users effectively receive the services for
which the facility has been designed, Thus, the key role of the Facitity Management 1eam is
to maintain the faeility. optimise operational cost and etficiently manage all sysiems while
assessing its impact on people, and processes within the facility.

According 1o Yan & Damian (2010) digitalisation of building smanagement inlamaation is
accompanied with the hope that il is more aceessible, securate and easily communicated,
Most ol the documented and qualiticd benefits ol BIM are related 1o design and prodietion
of buildings and there is rctatively little hard evidence of Building Information Modelling m
Operations and Maintenanee (O&M) aetivitics. Ghosh et al, 12008) idvniificd BINE g a
medium which supports open aceess o information when and where reguired aeross 1he
Facility Management organisation, Furthermore, it allows the Facilinn Managers aceess (o
information abeut the favility within minues. when previously it could ke hours of
research Lo obtain same intformation.
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Facility Managers involvement a the design phase of building pro_iccl§ cannot he over

emphasized. Furthermore, Lin & Issa {2013) ascertained thar in reality, the Facility

Management team may nol have been set up during the design stage, The integration of

BIM to the lFacility Management stage of buildings lifeeyele cannot be downplayved as i
portends a significant boost to maintenance and operations procedures {Torreno, Ammmba &
Dubber, 2016).

According to Trivedi (2014), BIM expens ease Facitity Management by

i. Identifying the parameters that are seeded o keep o track of 1he lifeescle ol G
building and its elements,

Create a new parameter and add them o the Building Information Madelling nmade!
elements such as diflerent fixtures, rooms. cquipment ele.

ili.  Now, formulas are built 1o caleulate, keep a track wnd report the identificd Factlity
Management matric,

iv.  Schedules for reporting and easy entry of paramcter values for maodel clements
created.

v.  When the aforementioned steps are implemented (successiully). the model is now
ready and it displays the facility management plan.

Application of BIM in FM

Utilizing BIM for Facility Management, users can sweeessiully explore. record nnd
resourcefully manage the information regarding a facility. The adoption ol BIM hax heen
limited o both design and construction phases, Edirisinghe. Kalutara & London (2016
noted less emphasis on its integralion with FM services and procedures which is s result
of associated challenges ounweighing external and internal motivators, Furthermtorg, thes
highlighted most organisations are in the value realisation phase of 13 IM-bascd I'M praciices,
Facility Managers cannol only track the space or faciliny related dina and cvalving
requirement. bul also manage the inventory and lifeeyele datn, identits safets Joophole and
hencetforih enloree oceupant salely measures. perform analyses ol evolving needs versas The
related cost (Trivedi. 2004). BIM application arcas in Fugility Management are not limined
to the following:

i.  Access design performance in relation to spatial reguirements
Using BIM, Fucilily Manugers can analyse the existing spaces wd compare them with
complex spatial standards and regulations. Furthermore, gruve decisions regarding (he
spatial improvements and other design related improvements thal upsel the operations and

management of the facility can be brought to notice and repeated after significant anatysis
and approval by all responsible stakeholders (Trivedi. 2(04).

fi. Creating as-built physical conditions and assets of a Tacility

BIM is also used to record the stroctural, architectural and MEP details of i built facility 1o
serve as a comprehensive documentation of these disciplines ol an existing building. An as-
built model for Facility Managemeni is also created from the design. consteuction. )
coordination madels and subcontractor abrication wodels (Torreno, Anumba & Dubber,
2016). This according to Trivedi (2014} makes BIM g treasured means which prosides
complete tacility information that can be Tinked 10 operations, maistenance and asset ditit of
a lacility to enable better manapgement of the facility, As the Tacilits experiences repavies and
renovalion for changes are made 10 [l spatial requirements, these changes hine 1o e
updated in the BIM model o ensure thal 1 containg accuraie information aboar the
maintenance history of the tacility {(Trivedi. 2004),

iii.  Preventive maintenance

BIM facilitates tracking and maintenance ol all information in relation 1o buildings structure.
architecture and equipment (Torrena et al. 2016). Thus, BIM enables cost effective, timely
and efficient mainlenance program management.

iv.  Analysis of energy utilization

The use of model permits Facility Managers to predict the performance of equipment and
systems, I also facilitates the prediction of energy performance of a building while they can
further comparg such predictions with actual performance { Urivedi. 20043, Bt is Tound that
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the performance is not in tally with the prediction, BIN maodels supports the planning
repairs, modification in operations and proposing systems and material changes to cnsn
that system and energy performance of the building dre at optimuom Jevels chomene ot o
2016).

¥, Assel management

BIM models can be linked 1o the building assets database and utilized o suppornt deciaan
making and planning concerning facility management issues. The implications ol uperading
or changing the building assets can be grouped accurately using BIM ( [riveds, 20010
Furthermore, quantity takeofls of the assets can be produced for financial reports and cost
eslimation.

vi.  Managing spatial requirements

BIM models can be used to efficiently manage existing and evolving spatial requirements o
a building. Allocation and management of resources and space within o facilits based on the
requirements is a process enabled by BIM ( Trivedi, 2014). This is due to its capabilities o
furnish a Facility Management work detailed space information for both nes and retrofit
buildings.

vii.  Disaster planning and management

Emergency responders such as fire fighters, tlechnical rescue. police and emergency medicnl
service (just 1o mention a few) can get access to critical information about o building nange
BIM models. These models can be utilized to enable informed decisions and henee delines
better response to situations and also reduce salety risk to occapants of o bodibng Cborens
et al. 2016). BIM models can also be used o L"Iii,'l';i\ul_\ loeate emergengs arcas wathin
building and 1o gauge other surrounding dangers, thus it enables planiing e bhost o
counter and contain disaster.

METHODOLOGY

The research is a quantiative study due to its aim. objectives and nature of data acquisition. A
quantitative research is a type of research method that requires a quantifiable data involving
numernical and statistical explanation. A well-structured questionnaire was used 1o collect data trom
respondents regarding the study area of interest. The population selected were factlity management
firms within Abuja. Non-random purposive sampling technigue was adopted for this study due 10
the adequate knowledge of the samples m terms of FM services. Purposive sampling which s
known as non-probability samphing was adopted lor this research. This involves the deliberate
selection of Thirty-three (33) facility management firms within Abuga. Nigenia to conshituie the
sample size for this research work. Adding 10% of 30 for non-responsiveness = 3

0+3=33

The analysis of data collected from the quesnonnmee was done ysing Stanstcal Product and
Service Solution (SPSS) ool Descnptive statistical method of analy <is 1 ¢ fregueney distrbanion
pie chart, bar chan and percentage were extensively used i the analysis of 1he guestionnig
Aroha (20006), conferred that the employment of desenptive data analy sis s ase ol i discermmge
patterns whech are not apparent i the raw data

RESULTS AND DISCUSSION
4u. Staff Level of BIM Knowledge

StafY tevel of BIM knowledge was measured against a scale of: 1-None. 2-Same know ledge.
3-Fair and 4-Competent. Results revealed that 30,8% of stalTs from respondents firm poses
a “Fair” knowledge of Building Information Modelling while 23.1% indicated “Competent”
knowledge of Building Information Modeling. 269% and 19.2% indicaed “NSome
knowledge™ and “None™ respectively. Results are as depicted in Table 1. This table revenls
the average BIM knowledge levels of respondents firm.
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Table 1: Level of stafl BIM know ledge

Knowledge Level Freguency Percent Comulative Pereent
None o2 142

Some Knowledge 269 2

Fair 8 Tiv 4

Component 23| T

Total 100,00

Source: Researcher's Freld survey (2016)

4b. Number of Years of Firm's BIM Usage

As depicted by the Figure | above, 12 respondents idicated thar they have been using Binlding
Information Modelling within the past “0-Syears”™ Light (81 respondents asceramned Toais msap
within the past “§ L-15years™ Four (4 and Twoi 2 mdcated “tebivems and - Above 150
respectively. Akamete et al. (20103 stared that the opportumies of leveragng Bilding ntormatio
Modelling for facility operations are compelhng hut s utihsation i Facility Management o
lagging behind if compared to Bualdmg Intarmation Modelling implementation i hath desose

construction phases. This result clearly imdicates than Banddiog Intormaton SMode e

concept 10 terms of adoption amd sverratson i b acdity Management aperations w Mpcng
g

14

12
12
5 10
£
s B
o [
g
Ll |
4
c
O-Syears
Figure |

respondents Years of BIM Usage

8
a4
6 10years 11-15years

Number of Years

B Frequency

Above |Syeirs

3y
s

No Responie

Source; Rescarcher s Field surves 12016

de, Facility Management Application Areas Integrated with BIM

moirbang

The focus of Building Information Modelling s o ereate and rense consistent cheinal
information by stakeholders through the building s Beescle. Alhough, rescanchers
Akamete et al, (2010) argued that the unilisation of Building Intonmanon Sodelliong
facility management is lagging behind, one cannot downplay s imtegration
management as it means a nateworthy boass o both maintenance and opecations proceduees
of buildings (as ascertained by Torreno et al.. 2016.).

STl L

1w il

This research reveals that 42.3% ol facility management (irms uulises BINT 10 “Tocate
building components™. 34.6% ol respondents uses BIM in “Space management planning
while 30.8% and 26.9% indicated its integration with *Asset management™ and “Properiy

management”, respectively.

Table 2: Facility Management services integrated with BIM

Facility Mmﬂt Application Area

Locating butlding components
Checking mmntainahility
Emergency management
Space management' planning
Creating chgital assets
Preventive maimenance
Property management
Support services

Assel management

Managing spatial requirements
Construchion sequencing

Cost estimales

Project schedule

Frequency Percent

] 21
& 23

[} 18
9 Wk
{ I

I iR
'] 1%

L3 P
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Forensic analyss i o TR
Material mventones 5 19
_Geographic lnmem 1 11

Source: Rescarcher’s Field survey (2016}
4d. Building Information Modelling Proficiency Level

Building Information Modclling is not just a ool but it is a process and software which
implements a new way of thinking. Complex building svstems and controls mereasing
offer opportunities as well as challenges for the profession (Ghosh et al 20085 Thus, the
skill of a Facility Management team has to expand 1o include knowledge about comples
system, technology and organisational impacts of Building Information Modelling. Buidding
Information Modelling proficiency training should he designed 1o meet the Frme required
skill levels. In addition. fiems should adequately mateh their identitiod teining prosian.
with their staffts) job description. Fifteen (15 respondents indicated “protescunl Jevel ol
training to be most suitable Tor their staft. Wiite Fighe (%0 imdicated - ermedune oot o
just a single respondent indicated “Learner fesel™ and “Begnner level respectnels

16
14
12
10
8
6
4
0 * * *
Learng: Reviner e gl e e nal M
MProhicency Framang Level
Frgure 2 Suggested BIM Proficieney Trmmng | evels
Source: Researcher's Field survev i 2116)
CONCLUSION

Previous researches conducted by mmerons researchers mdivated the cfecnn engss ot 11N
technology in the design and construction phases of huddmgs Tlasweser the need o e TN
utihizanon beyond these phases and imegrane 0 wab PR operaions and procedines o non b o
emphasized as BIM maodel is o real building intormation model wineh o dita bl diticnem
stakeholders and can be utilized o ditterent phases o a faciity s Dieevele Based on the Tindmps o
this study. the researchers conclude that M firms should constanthy imbube the cutiure of
catching-up with technological trends i the indusiry. Research Gndings mdicate a poor level ol
BIM integration in FM practices and lack of sufficient proficiency skill fevel s rescarch
highlights that much work and effort sull need 1o be put in place by mdustey prachitioners tor
utmost utilization and benefits of BIM based F'M pracuice as research findings indicared that mosg
firms poses a fair level of BIM expertise. This can be achieved via matching appropriate ['M
application areas with software tools as well as tran thew respeetive staflls o acguire shills and
expertise thus improving quality of services rendered and data management
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