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Abstract: Construction consultants have a wide variety of roles to play during construction process; their services
need to be improved in terms of quality and performance by adopting the use of Building Information Modelling (BIM)
tools in various construction phases to meet the construction project goals. The aim of this study is to assess the barriers
affecting the adoption of BIM by construction consultants in Abuja, Nigeria. Quantitative research method through
descriptive survey was used. Sixty six (66) structured questionnaires were administered to construction consultants in
Abuja Nigeria. The data were tested for reliability and the questionnaire administration attained 80% success rate. It was
found that many barriers hindering the widespread adoption of this technology have been revealed but the most
significant one is the cost of adoption and low level of awareness, lack of standard tools as well as lack of executive buy-in
rated second most significant barriers with R11=0.892,. Thus, the study recommends that the regulatory bodies Architect
Registered Council of Nigeria, (ARCON), Council of Registered Builders of Nigeria (CORBON), Council of Registered
Engineers of Nigeria (COREN), and Quantity Surveyors Registration Board of Nigeria (QSRBN) should mobilize clients
on the importance on BIM; to set aside the cost of operation and embraced the BIM services in their project. The
government should address the issue of cost of purchasing BIM tools by subsidizing the price of the softwares to enable
the practitioners to have appropriate choice of BIM tool that suits the practice’s way of work. In the same vein the
legislative arm of government should provide ways of incorporating BIM in the curriculum of tertiary institutions
offering relevant courses

Keywords: Building Information Modelling BIM, Regulatory Bodies, Construction Consultants, Model-Based
Modeling, Collaborative Model Server.

I. INTRODUCTION Nowadays, building projects are becoming much more

complex and difficult; the project team is facing

The construction industry is dynamic in nature due to the
increasing uncertainties in technology, and development
processes [1]. It is also been described as very complex,
extremely competitive, highly fragmented with adversarial
business environment which relies on traditional ways of
“doing things” and has resistive nature to change [2]. It is a
cliché within the construction organizations that the
construction quality is poor, budgets are unreliable and the
price is too high, failures and errors are arising due to
multifarious causes and occur in all steps of the construction
process [3]. The construction sector faced so many criticisms
across the globe for its inefficiency and lack of productivity.

unprecedented changes [4]. The Nigerian construction sector
is not also free from aforementioned problems and even more.
It has severally been characterized as inefficient with low
productivity [5].

It is important to fully understand Project Consultancy
services, the construction consultants have a wide variety of
roles to play during the construction process, Construction
consultants are hired by owner and engaged them in the
construction project to oversee and control the construction
process from inception to completion. Construction
consultants have varied qualifications. Some have an
architectural, engineering, building, and quantity surveying
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background, the owner can utilize the consultant's services in
reviewing plans, budgets and the various stages of
construction on construction sites. These services need to be
improving significantly, using modern tools to meet the
construction project goals and objective and also the client’s
satisfaction.

Recent developments in the sector have set new
challenges for the collaborative activity of different parties in
construction projects [6]. Such collaboration will enhance the
whole construction sector and the construction process, to
obtain buildings of better quality, reduce cost, minimize
project time and improve productivity. The paradigm shift in
construction process is experiencing an increased transfer of
technology from developed nations to developing nations [7].

Building Information Modelling (BIM) has been
described as the next paradigm shift in the design and
construction services [8]. As such, BIM has been promoted as
“one of the most promising recent developments in the
architecture, engineering, and construction (AEC) firms”,
capable of reducing project cost, enhancing productivity and
quality and decreasing the time for project delivery [9].
Building Information Modeling (BIM) which many claim has
been in existence for a long time, is relatively new in
developing countries [10]. In order to increase efficiency,
many construction organizations have been interested in
adopting BIM; however, they do not understand how to
implement BIM into their project efficiently, how to select
from various BIM software applications available, or how to
determine which project will benefit most from BIM [11]. By
using BIM, more stakeholders can be included in early phases
of the project; where they can introduce their domain
knowledge into the project which can make the system more
data intensive [12].

BIM implementation serves as a useful alternative to
addressing key construction sector issues, and offers solutions
to these in order to increase productivity, efficiency, and
quality, reduce costs, lead times and duplications, via effective
communication with stakeholders in remote construction
projects [13].

Successful technology adoption depends on many factors,
including people’s attitudes toward the technology, corporate
culture, relationships between companies, characteristics of
the specific projects, industry-wide issues of legal precedents,
communication density, organizational barriers, and an
individual’s resistance to change [14]. [7] brought to light the
major setbacks to adoption of BIM in UK based construction
industries and some countries in the Middle East to be the lack
of initiative, knowledge and training, fragmented nature of the
construction industry, varied market readiness across
organizations and geographies, and industry’s resistance to
change traditional working practices. However, the adoption
of BIM in Nigerian construction industries is also hampered
by Resistance to change, legal and contractual constraints’ and
‘high cost of integrated software, Lack of enabling
environment, and Lack of trained professionals to handle the
tools [15].

BIM is the global digital construction technology but its
adoption is lagging behind in Nigerian construction sector.
Different researches have been done on BIM uptake in Nigeria
but the adoption level remained intracompany model-based

modeling which does not fully open access to data integration
and the collaborative model server. Construction consultants
should only be considered at BIM Capability if they shared
object-based models with at least two other construction
organizations from different disciplines. The adoption of BIM
being noticeably towards integrated practice has not been
studied in relation to construction consultancy firms in
Nigeria. According to [5] for a successful adoption of BIM, an
organization needs to be part of a multidisciplinary model-
based collaborative. [7] Cited many issues as barriers to
integrated BIM team working in Iran; and these fragmented
barriers cause knockdown effect on the successful BIM
adoption. In addition to that, [16] reported that, there is a
danger that the construction professional will continue to
operate BIM tools in isolation without overcoming the barriers
that might retard the collaboration process. [17], eliciting
barriers would definitely overcome the hesitant of BIM
collaboration and facilitate the Consistent and cohesive
communications within the construction industries.

The construction consultancy firm will therefore, require
improving its capacity for greater integration and collaboration
with other disciplines in the production process.

[5] described the adoption of BIM in Nigeria as very
minimal and there is no thorough study conducted on BIM in
Nigeria to provide empirical data for further study, in the same
vein [18] concluded that, the majority of BIM adopters in
Nigeria are construction consultants and their adoption level is
at stage 2 of BIM evolution. Stage 2 of BIM evolution
managed three dimensional (3D), times scheduling (4D), and
project cost (5D) but does not support collaboration. For a
successful adoption of BIM, an organization needs to be part
of a multidisciplinary model-based collaborative project. The
construction consultancy firm will therefore, require
improving its capacity for greater integration and collaboration
with other disciplines in the production process.

This paper aimed at exploring the barriers affecting the
adoption of Building Information Modeling (BIM) by
construction consultants with a view to sensitizing the
consultants thereby, improving their levels of collaboration
and enhances team effectiveness in BIM-based projects.

Most of the researches and industry best-practice identify
the barriers to successful adoption of BIM as lessons learned
through a survey of BIM-assisted projects; although very few
present these from literature searched. [19] Sighted the survey
conducted by the UK construction companies reported that,
the primary barriers to the BIM adoption are the unfamiliarity
of firms with the use of BIM, reluctance to train staff or
initiate new work flows, lack of opportunities to implement
BIM, and lack of proof for tangible benefits of using BIM.
Similarly, [15] documented numerous potential barriers to
BIM adoptions while [20] highlighted that, the barriers to BIM
adoption fall into two categories: process barriers to the
business including legal and organizational issues that prevent
the adoption; and technology barriers related to readiness and
implementation. [11] Outlined the barriers to adoption of BIM
extracted from different authors across the globe shown in
table 1

BIM Adoption barriers References

Cost of investment Bernstein et al. (2012),
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Gilligan and Kunz (2007)

Learning curve

Eastman et al. (2008), Yan and
Damian (2008)

Lack of executive buy in

Bernstein et al. (2012)

Shift of liability among

Agostino et al. (2007)

project participants

Bernstein et al. (2012), and
Kunz n et al. (2008)

Poor collaboration among
BIM software’s

Eastman et al. (2008), Won et
al. (2008), Young et al. (2009)

Management problems
with BIM master model

Won et al. (2008),

Lack of collaboration
management tools

Gilligan and Kunz (2007),
Won et al. (2008)

Organizational structure

Eastman et al. (2008), Won et

that does support BIM al. (2008)
Security risk Won et al. (2008), Young et
al(2009)

Lack of industry standards

D’ Agostino et al. (2007),
Eastman et al. (2008), Young
et al. (2009)

Shortage of BIM
implementation data in
construction phase

D’ Agostino et al. (2007),
Young et al. (2009)

Difficulties in measuring
impacts of BIM

Bin zakariya et al., (2013),
Bernstein et al. (2012),
Gilligan and Kunz (2007),

Lack of knowledge and
awareness

buildingSMART, (2011) Chan,
2014; Rogers et al., (2015)

Unavailability of standards
and guidelines

buildingSMART, (2011) Chan,
2014; Rogers et al., (2015)

Lack of demand

Chan, 2014; Rogers et al.,
(2015), Bin zakariya et al.,
(2013), Bernstein et al. (2012)

Resistance to change

Abubakar et al., 2014; Rogers
etal., 2015

Source: Won et al. (2013), p2

Table 1: Barriers to Adoption of BIM

METHODS

The identified barriers reviewed from the previous work
were translated into structured questionnaires and
administered quantitatively to construction consultants
offering design and construction services in Abuja Nigeria.
Abuja being the study area due to high concentration of
construction practitioners and massive execution of
construction works. A total of 66 structured questionnaires
were administered, purposive non-probability sampling was
used in selecting those that have BIM experience and provide
the desired information based on the criteria set by this
research. Fifty four (54%) questionnaires were retrieved and
represent 81.8%, with 4 questionnaires being rejected due to
incomplete filling out and it represents 6%. Therefore a total

of 50 properly filled questionnaires were used for analysis
which represents 75.8% response rate. The questions asked for
this study were relevant and straight forward and the alpha test
was run to determine the reliability of the scales and the value
obtained was > 0.7. Therefore, comparing this result (> 0.7)
with the work of [22] indicates acceptable and reliable testing
instrument.

The data generated for this study were subjected to
analyses using mean score and standard deviation, SPSS
version 21 was used as tool for the analysis. The data were
further subjected to ranking analysis to determine the firm’s
perception of the significant barrier affecting the adoption of
BIM in the construction consultancy firms. Relative
Importance Index Method (RII) was used in this research and
the formula was computed as

Relative importance index (RII) =2w/(AxN)---,(0<
index <1)

Where: w = weighting given to each factor by the
respondents,

A = highest weight (i.e. 5 in this case), and

N = total number of respondents (i.e. in this case 50).

The rating of all the factors for degree of significance will
be based on the value of their respective relative importance
index (RII). The item with the highest RII is ranked first
followed by the next and so on. Therefore, this research
adopted the method of RII ranking used by [16] where he rank
RI1I above 0.85 to be very significant and RII of 0.54 to be not
significant at all

I1l. RESULTS AND DISCUSSION

Table 2 shows responses of respondents on barriers to
adoption of BIM, from the table it can be seen that, the most
significant barriers to adoption of BIM by construction
consultants are cost of investment with (RIl =0.912),
However, low awareness level, lack of standard tools as well
as lack of executive buy-in rated second most significant
barriers with R11=0.892. Lack of client demand, (R11=0.840),
lack of training on BIM software’s (RII =0.832) ranked 5" and
6" respectively. However, poor collaborations among project
participants (Rl1= 0.824), lack of BIM expertise (RI11=0.812),
BIM is not required by other team members (RI1=0.804), lack
of working procedures (R11=0.790), poor internet connectivity
(R11=0.782), resistance to change (RII=0.740) were
considered to be significant factors based on their RII values.
Also, how to apply BIM to small projects (RII1=0.731),
shortage of BIM in construction phase (RI1=0.720),
difficulties in measuring BIM impact (R11=0.704) and security
risk (R11=0.682) were considered fairly significant barriers.

S/n Factors Mean RIl Rank
1. Cost of investment 456 091 1%
2. Low level of awareness 446 0.89 2™
3. Lack of standard tools 446 0.89 2™
4, Lack of executive buy-in 446 089 2"
5. Lack of client demand 420 084 5"
6. Lack of training BIM 418 083 6"

software
7. Poor collaborationamong ~ 4.14 082 77
participant
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8. Lack of BIM expertise 406 081 8"

9. BIM not required by other ~ 4.02 0.80 9"
team members

10 Lack of working procedure 398 0.79 10"

11. Poor internet connectivity 390 0.78 11"

12 Resistance to change 372 074 12"

13.  Apply BIM on small project  3.66 0.73 13"

14, Shortage of BIM in 362 072 14"
construction phase

15. Measuring BIM impact 348 070 15"

16. Security risk 342 068 16"

Source: Field Survey, (2017)
Table 2: Barriers to Building Information Modeling Adoption
by Consultants

IV. CONCLUSION

The study assessed the barriers to BIM adoption in
construction consultancy firms in Abuja Nigeria. The barriers
were analyzed quantitatively using mean score standard
deviation SD, and relative importance index ranking were
used. Cost of investment, lacks of standard tools, low level of
awareness, as well as lack of executive buy-in were ranked as
top most significant barriers hindered the prospect of BIM
adoption in construction consultancy firms. This was in closed
conformity with the conclusions made by [5] where he
attributed cost of investment, lack of executive buy-in and low
level of awareness as huge barriers to BIM adoption. It is also
in closed consistent with the work of [22] and [7] where they
identified cost of soft ware, lack of owner’s demand and low
level of awareness as significant barriers to BIM adoption. It
also contradicted the findings of the studies on barriers of BIM
in Malaysia [10] and UK [2] where the resistance to culture
changes, Human altitude and lack of working procedures were
highlighted as the major barriers to the implementation of
BIM.

The study information was collected from both the
primary and secondary sources. The barriers affecting BIM
adoption were tested using mean score, standard deviation
(SD) and the relative importance index (RIl). When the RII
values were computed on the data obtained from the survey
questionnaire; there were some factors that scored identically
in terms of ranking. Consideration of the level of rankings was
noted and also not possible to differentiate between them; thus
it was decided to give joint rankings when the scores were the
same.

Failure to adopt BIM s attributed to cost of investments,
low level of awareness, lack of standard tools, lack of
executive buy-in, as well as lack of training on BIM
software’s. Thus, the study recommends that the regulatory
bodies Architect Registered Council of Nigeria, (ARCON),
Council of Registered Builders of Nigeria (CORBON),
Council of Registered Engineers of Nigeria (COREN), and
Quantity Surveyors Registration Board of Nigeria (QSRBN)
should mobilize clients on the importance on BIM; to set aside
the cost of operation and embraced the BIM services in their
project. The government should address the issue of cost of
purchasing BIM tools by subsidizing the price of the softwares
to enable the practitioners to have appropriate choice of BIM

tool that suits the practice’s way of work. In the same vein the
legislative arm of government should provide ways of
incorporating BIM in the curriculum of tertiary institutions
offering relevant courses.

The study identified and assesses the barriers affecting the
adoption of BIM in construction consultancy firms in Abuja,
Nigeria. This information is very important to consultants and
related construction professionals under the intricacies of
adopting BIM. It also contributes to the existing literature in
field relevant to the study that can enlighten professionals
more about the barriers relating to adoption of BIM. It also
helps the construction consultancy firms in identifying these
factors so as to provide strategy of overcoming them.

This study has the limitation of a relatively small number
of responses (construction consultants only); this might not be
the whole construction practitioners in Abuja. There is
therefore, the need for further studies of similar nature to
cover the whole construction professionals in Abuja
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