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SURVEYING BIM IN THE LEBANESE CONSTRUCTION INDUSTRY
ABSTRACT

Building Information Modeling (BIM) has been gaining a significadge in the construction
industry over the last decade. BIM allows gathering alldmg information in one shared database that
can help all construction entities better understand, rategnd visualize all work progress from inception
to operation of the building. The main purpose behind BINbidring all project participants together
(Client, Architect, Contractor, Consultant) since theéiahistages of a project allowing them to cooperate
and work as a team in the promise of an increased prodyctieduced cost, enhanced quality and faster
delivery. However, a full-fledged implementation of BIMot® and benefits is not yet achieved in the
construction industry and remains a debatable issue foarobsgs and practitioners in the construction
field. This paper aims at assessing BIM awareness sagkLn the Lebanese construction industry through
conducting interviews with contractors, architects and wtensts that are key players in the Lebanese
market. A comprehensive literature review about BIM didopin some developed countries and in the
surrounding region is also provided in order to better evathaté ebanese industry status in comparison
with foreign industries. This research sheds the light & 8hareness of the different construction parties
in the Lebanese market, assesses the extent of its tcusenidentifies the pertaining implementation
challenges, and provides recommendations to enhance BéNhrtlie Lebanese construction industry.
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INTRODUCTION

Building information modeling (BIM) is a relatively newqeess that has been the subject of
many publications in the construction literature. BIM niiydefined as the process of constructing a 3D
digital representation of a building that aims at sharing eptojinformation and facilitating the
communication between the different parties involved project from inception to completion, extending
further to maintenance of the building. A BIM model dbilding is a central database that integrates all
different pertaining engineering plans such that updating desiegture on one drawing is reflected upon
the entire model.

BIM is not just another CAD (computer aided design) mduiél rather it can simulate a 5-D
construction process, where time and cost are the two @uitdimensions. It has numerous benefits
among which clash detection, elimination of design errongl @eduction in disputes and conflicts.
Although many practitioners realize the benefits of BdNth as reduction in change orders (COs) and
requests for information (RFIs), reduction of projectagie] and accelerated discovery of construction
conflicts (Gael and Issa, 2011), BIM implementation tif & its primitive stages especially in the
developing countries.

This paper presents a qualitative survey that aimssasaing BIM status, awareness and adoption
in the Lebanese construction market, through conductingrietes with a group of industry professionals
from diverse backgrounds. This survey serves to identify wmsimonly used BIM features, the firms’



level of expertise in implementing BIM, challengesdd, and potential for improvement, and concludes
by providing recommendations to enhance the use of BIM ilota market.

ROLE OF THE PUBLIC SECTOR IN ADVANCING BIM WORLDWIDE

Over the past few years BIM has been gaining more popularityei construction sector among
stakeholders. One of the key motivators behind BIM adojsitime public sector, which plays a major role
in accelerating the shift towards BIM.

In the USA, the General Services Administration waditisegovernment organization to lead the
US government into BIM and had a primary role in promotBilyl in the entire industry (National
Institute of Building Sciences, 2011), where it required Bi¥spatial validation on all projects. Moreover
the U.S. Army Corps of Engineers published in 2006 guidelinesniptementing BIM which were
updated in November 2012 (US Army Corps of Engineers, 2012). Iriaddhe states of Wisconsin and
Texas mandate the use of BIM for most new projects. Mane the State of Ohio issued a BIM Protocol
that provides general guidance to ensure that “building esvkeow what they should include in their
requests for qualifications, agreements, bidding requiremeatéracts, and other documents affected by
this new medium.” (State of Ohio BIM Protocol, 2010).

As for the European continent, the UK government has takeg kEap towards the adoption of
BIM, where by 2016 the use of 3D collaborative BIM widl mandatory on all public projects in excess of
5 million pounds. BIM is gaining grounds in Netherlands toce Bovernment Buildings Agency that
manages and develops the state’s largest property porifolNetherlands, has mandated BIM and has
issued the RGB BIM norm that describes general requirememntsspecifications for BIM extracts
((BuildingSMART, 2012).

Moreover, Scandinavian countries are pioneers in BIM imefgation. As of 2007, the Finnish
government owned Senate Properties firm requires building Immddemeet IFC standards. Also, the
Finnish government provides subsidies for research and gewett programs related to BIM. In Norway,
the country’s public construction and property managemegresentative “Statsbygg company” requires
the use of BIM on open international standards in allipydsbjects (Granholm, 2011).

In Asia, Singapore government has been the leader iBltleadoption process and one of the
few Asian countries who have implemented BIM in the pubéctor (Wong et al., 2009). In order to
enhance productivity in the construction sector in SingapoeeBthilding Control Authority (BCA) has
come up with a five-year plan to move the industry towardsaitoption of BIM. BCA will mandate
“electronic submissions in BIM format for architectyratructural, mechanical and electrical plans for
building works for regulatory approval by 2015, starting véitbhitectural e-submissions in 2013.” (BCA,
2013). Moreover BCA has developed a fund especially dedicateztbmpanies who are willing to adopt
BIM. The fund pays part of the cost incurred in trainiognsultancy, software or hardware, up to 50% of
the costs capped at 35000% per firm for the project colitbo scheme. These measures are applied to
encourage companies to shift to BIM. Furthermore, the Alistréederal government proposed July 1
2015 for mandating BIM on all public projects and has commissiobuidingSMART to prepare a
strategy for BIM implementation. (Autodesk University, 2012)

On the other hand, the Middle East region has the lowedt &loption rate compared to the
aforementioned developed countries. In fact, the public sectbe Middle Eastern countries is not taking
any steps towards mandating the use of BIM at lemgidblic projects. A survey about Middle East based
firms mainly operating in the gulf area showed a BIM adoptaia equal to 25% (McGraw-Hill, 2011).
These companies use BIM mainly for basic tasks such assB@lization, drawing extraction and rarely
planning. The survey respondents identified main obstageinst using BIM such as availability of
skilled staff, followed by the cost of software and inmpdatation, and the availability of training, etc.



As part of the Middle East region, Lebanon’s public sectomisdsaken any steps to push the industry in
the direction of BIM. Such efforts remain an individuatittive by construction professionals depending
on their BIM awareness and their willingness to adapt.

SURVEY FINDINGS

Profiles of Interviewees

This paper aims at assessing BIM awareness and adaptiba Lebanese construction industry
through conducting a qualitative survey that consistednt#riiewing sixteen industry professionals.
Fifteen interviews were conducted with key consultingn§, construction companies and developers in the
construction market, and one additional interview with a Bhsining firm. The survey participants
occupied various positions in their companies namely ownersjegdbr managers, and senior
engineers/architects. Thirteen of these firms aredbimskebanon of which 47% work also on international
projects in the Middle East region, while the remaining t@ve based in UAE and Qatar and operate
mainly on projects in the surrounding region.

Figure 1 shows the distribution of interviewed companies by nuwfbemployees and Figure 2
shows their classification. As observed, around 60% of thepanies are large companies with more than
100 employees. As for their classification, consultants fdrivedf of the interviewed sample, followed by
contractors and then developers.

The survey questions were divided into three categories: 13iring background about the
interviewed companies such as firm size, client natpublic/ private), operational region and scope,
number of employees, and service years in the markeln @se of a BIM user, the participant is asked
about types and percentage of projects using BIM, redepaslopting BIM and features used, advantages
and implementation challenges, and suggestions for improve(B8gnt) case of a non-user of BIM, the
participant is asked about the techniques used to st@ebaut its projects, ways adopted to keep track of
information flow on site and to ensure good communicatioorgnproject entities, awareness about BIM
benefits and what hinders the switch, willingness to a8djgt, incentives, concerns and expected return
on investment from using BIM.

Firm Sizes by Number of Employees
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Figure 1 - Firm Sizes by Number of Employees
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Figure 2 - Firm Category Distribution
Survey Analysis
BIM Users

Among all the surveyed firms, only large companies are WBIMyin Lebanon. Six out of the
fifteen interviewed companies have adopted BIM and argusion their building projects. Additionally,
one of these firms, a large contracting company, hantigcstarted using BIM on road projects. Note that
75% of the surveyed BIM users are working on international geojacthe Middle East region. Despite
the aforementioned, BIM usage in the Lebanese marketli;std early stage where most of the firms use
BIM only for 3D visualization, clash detection, quantityngeying and 2D drawing extractions, with very
few using it for scheduling and planning, and none applitiig the management phase of a project.
Furthermore, BIM adoption is still partial in the sense 8@# of the participants using BIM apply it on
less than 60% of their projects. Most of these companiestie®se using BIM since a maximum of 3 to 4
years and are trying to follow a gradual shift to BIM througlining their personnel on the software and
applying it on a project by project basis. The surveyigpants listed various reasons behind the gradual
transition to BIM. Some of them referred to the cliegiinly the main initiator, and others used BIM in the
hope for a better collaboration and higher profit, and sireléo become the BIM leaders in the market.
Another interesting answer provided by one of the consultmggsfis that its ultimate goal is to integrate
sustainability models in the whole BIM process. The comrstated reason behind adopting BIM is the
participants’ strong belief in BIM advantages and benefiis its potential to enhance construction quality
and reduce costs.

The survey showed that 83% of the respondents using BIMeututodesk BIM software in
general and Revit in specific. To elaborate further oniskise, one of the interviews was conducted with a
key Autodesk BIM training firm that has been in the maf&etalmost 5 years. The respondent classified
his clients as students interested in learning thievacé, employees sent by their supervisors to enhance
their knowledge about the product, and independent designersdhags free-lancers in the market. The
respondent indicated that although Autodesk products areceemynon in Lebanon and the surrounding
region, BIM software use is still at a primitive levatlvancing slowly year after year. The participant also
indicated that BIM training firms do not teach how to gntge different models of the project and how to
collaborate between different software applications biieratocus mainly on some BIM aspects such as
3D visualization and the extraction of 2D drawings.



BIM users were also asked about the main challenged feloiée initiating the shift towards BIM.
Resistance to change was the main concern where peéagplé hard to learn a new technology and to
perceive its advantages a priori. For example, one camgfiltm stated that out of 70 engineers trained to
use Revit software, only 6 are using it effectively. @timain concerns expressed by the respondents are
the time required to implement the change, its impachercompany operations and short-term profit, and
the costs associated with training and implementation.

Another objective of the survey was to determine thesudifit views of respondents about the
major benefits realized through adopting BIM and the relewsetbacks. Four out of six BIM-users
witnessed a main improvement in the project design deveopphase through using clash detection
features of BIM software and due to enhanced collabordt@ween the different project entities, which
resulted in reducing design errors to a large extenteM@r, about 67% of the respondents reported a
significant reduction in claims and disputes. Additionally, arévg whether BIM adoption resulted in
project time reduction and cost savings, most participgtated that they have seen a slight but promising
decrease in time and cost as they applied BIM on more amd projects. For instance, one large
consulting firm observed a much faster production of shop dgswas a result of using BIM. To
summarize, most of the respondents were in agreemémmIt¥laadoption and implementation is a learning
process and thus savings are expected to be realizeddettdime. They also emphasized the importance
of having all project parties (architect/designer, contracad subcontractors) apply BIM in order to
benefit more from a full-fledged implementation.

As mentioned previously, the Lebanese construction ingissstill at the preliminary stages of a
complete implementation of the BIM approach. Thus, a maiactibg of the survey was to determine
which BIM aspects or features are mostly used by tineey participants who have introduced BIM into
their operations. Figure 3 shows that 3D visualizatidghésmost common feature used by all participants,
followed by quantity surveying used by almost two thirdhaf surveyed BIM users, followed by building
design and clash detection features used by half of theiparnts, and finally shop drawings, as-built
drawings, design review and cost control functions used doyndr17 % of BIM users. As observed, the
interviewed companies are being selective through usingin aspects of BIM depending on their needs
and hence, are not fully benefiting from a complete BiMblementation that stretches from inception to
operation of the building. In order to achieve the lattespoadents reported some technical issues that
need to be resolved such as interoperability and the lackcafmanon unified standard, model integration
issues, the software’s ability to handle and process megects, and the lack of expertise of available
software training firms.

BIM Aspects Used
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Figure 3- Major BIM aspects used



BIM Non-Users

A separate questionnaire was prepared for BIM non-userskdJitie firms implementing BIM,
77% of the firms not using BIM ranged from small to noedlisize firms. It is worth noting that 3 out of
these 10 firms have never heard about BIM. 78% of thecpatits expressed willingness to adopt such a
technology and identified possible motivating factors thaght incite them to start using BIM such as
better productivity and efficiency, time saving, easinesssim and flexibility, improved quality and cost
control, reduction in design errors and disputes, clash deteatid most importantly if the client requests
so. Figure 4 shows these different motivators and tteiresponding percentages representing how many

of BIM non- users showed interest in each.
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Figure 4 - BIM non-users motivations for adopting BIM

Besides motivating factors, interviewees showed concernstiniitdIM adoption such as lack of
skilled labor, lack of BIM popularity and awareness in tharket, required time for shifting, cost of

training, and others as shown in Figure 5.

Concerns
Popularity 11%
Lack of skilled people 11%
Upgrading proces 22%
Cost 22%
User friendliness 22%
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Figure 5 - BIM non-users concerns for adopting a new teolggol




In addition to the concerns mentioned above, the survey fidentther factors that hinder
construction firms in the Lebanese market from using Bllk. iRstance, three out of five contractors
stated that the lack of BIM popularity among subcontract@isesiit much more difficult for them to fully
benefit from BIM adoption. Another contractor explained thmst of the contracts he deals with are
design-bid-build contracts which does not require collabordté&ween different parties at the early stages
of the project and thus does not allow for benefiting from Il Bull implementation. Furthermore,
resistance to change was a major setback accoai3@fb of the respondents.

This survey demonstrated that lack of BIM awareness in #tmhese market is a major cause
behind its limited implementation. Thus, it is very necesdar hold conferences, workshops and
discussion forums to enlighten the different construction indystfessionals about the meaning of BIM,
the corresponding approach and its numerous benefits, aethtive the surrounding ambiguity. Along
the same lines, this paper conducted a brief overview ovamieprsities in Lebanon and the surrounding
region to check how popular BIM is in their curriculum.

BIM in Academia

The curriculums of 18 top engineering schools in the Middlst Eagion were revised and
investigated thoroughly to find out that only 28% include Blveacourse at the graduate level or as a part
of a scheduling course at the undergraduate level. None &f tiolsges have BIM as a requirement for
engineering students. Figure 6 shows the distribution ¢éged by country. On the Lebanese front, only
two out of seven surveyed universities offer BIM as attele course to their students. These findings
show further the lack of BIM awareness in the market.

Country Distribution
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Figure 6 - Academic Institutions surveyed by location

CONCLUSIONS

Based on the presented survey findings, it can be concludeBIMaadoption is still slow and
primitive in the Lebanese market. Large companies aialynthe ones initiating the shift towards the BIM
culture whereas medium to small companies are stilctaht to change and sometimes ignorant about
BIM.

The main obstacles hindering the fast development of BIMamtarket are : (1) The absence of
collaboration between different entities (consultant, desjgiient, contractor, and subcontractors) since
the beginning of the project due to the common design-bid-tieildering approach (2) the lack of



awareness about BIM, its different features and the camnelpg benefits, (3) the absence of BIM courses
from most engineering curriculums at universities, (4)ahsence of the government from providing any
incentives or from mandating BIM implementation astean public construction projects, and (5) the lack
of follow-up on BIM implementation and its results afteradbing BIM training.

Thus, in order to ensure a full-fledged BIM implementatéowl to benefit completely from its
advantages, all entities on a project should make sureetones BIM integrated model where they can
share all data and make decisions collectively, as mgsimdsnts answered. Also, BIM awareness should
be increased among the public in general and engineers inispgboifugh organizing workshops and
lectures about the topic, its challenges and benefits, bgnihtroducing it further into the different
university programs.

Despite all the aforementioned challenges, 80% of theeged BIM users have agreed that BIM
is mature enough to initiate a global shift in the condgtoanarket.
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