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Building information modelling (BIM) has shown itself as a leading factor in increasing the production and efficiency
in the construction sector in many countries. The construction sector in Turkey has made considerable progress in
recent years, but the sector lacks effective construction management and information technologies. In order to make
further progress and to achieve global goals, the use of BIM is of utmost importance for the construction sector in
Turkey. With this perspective, the present study aims to propose a strategic roadmap for BIM adoption to the Turkish
construction sector. For this purpose, individual interviews were carried out to reveal the current state of BIM use in
Turkey, a strengths, weaknesses, opportunities and threats (SWOT) analysis was conducted and the best practices in
BIM adoption worldwide were investigated. The study intends to contribute to the relevant literature by suggesting
a roadmap for the preparation of BIM standards as well as underline the importance of education, technological

adaptation, public incentives and sanctions.

1. Introduction

The construction industry has begun to gain a new identity
with the building information modelling (BIM). The associated
general contractors of America have the following definition
of BIM (AGCA, 2005: p. 3): ‘Building Information Modeling is
the development and use of a computer software model to simu-
late the construction and operation of a facility. The resulting
model, a Building Information Model, is a data-rich, object-
oriented, intelligent and parametric digital representation of the
facility, from which views and data appropriate to various users’
needs can be extracted and analysed to generate information
that can be used to make decisions and improve the process of
delivering the facility’ In the UK Government’s report
Industrial strategy: government and industry in partnership,
BIM is perceived as follows (HM Government, 2012: p. 3):
‘Building Information Modelling (BIM) is a collaborative way
of working, underpinned by the digital technologies which
unlock more efficient methods of designing, delivering and main-
taining physical built assets. BIM embeds key product and asset
data and a 3 dimensional computer model that can be used for
effective management of information throughout a project life-
cycle — from earliest concept through to operation.” Unlike the
traditional methods, BIM gathers not only the elements of
design but also the elements of time, cost and all other
elements of the project life cycle. In the BIM system, the
information model contains geometric elements as well as non-
geometric elements, which greatly impedes the inefficiencies
of the classical building process (Gu and London, 2010; Yan
and Damian, 2008). BIM maximises productivity, information
sharing and coordination among different disciplines.

Leading countries in the construction sector have built their
strategic plans based mainly on BIM and accelerated their
efforts to adopt this system. Many discussions and studies are
conducted for the application of BIM tools as the significance
of BIM is noticed (Dispenza, 2010). In this sense, countries
need to analyse their structures well and determine the most
suitable roadmaps.

The construction sector that employs a wide number of people
in Turkey has grown rapidly in recent years as a result of increas-
ing public investments, population and changing socio-cultural
structure. Turkish construction companies have successfully
completed more than 7000 projects in more than 100 different
countries and the total volume of these projects is approxi-
mately US$ 30 billion (TMB, 2015). As announced by the
Minister of Economy, the goal of the Government is to
increase the volume to US$ 150 billion by 2023 (DHA,
2013). According to records acquired from the last six years
of Engineering News Record (ENR) magazine’s Top Global
Contractors’ List, which ranks the 250 largest world con-
struction contractors, based on total construction contracting
revenue, Turkey regularly ranked second with around 30-50
companies (ENR, 2017). Although Turkish contractors have
recently gained important achievements worldwide, Turkey
is quite unsuccessful in the field of engineering consulting.
According to the Construction and Environment Report
of the Turkish Association of Independent Industrialists and
Businessmen, although Turkey competes with almost every
country in the field of contracting, and is also actively involved
in the field of international consultancy, Turkey is not on the
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world order list (MUSIAD, 2014). Turkey’s economy does not
really get the share it deserves from the acquisitions in the pro-
jects that Turkish contractors undertake because the projects
are carried out by foreign consulting firms and building
materials apart from certain material classes are imported
from different countries (MUSIAD, 2014). The main reasons
can be summarised as: (1) lack of adequate technologies in the
field of construction and (2) disorganised project management
structure. In order to eliminate these problems and further
develop, the Turkish construction sector needs BIM, which is
an updated system enabling a high level of information
sharing.

2. Methodology

In this study, a strategic BIM roadmap is proposed by using a
qualitative research method, strengths, weaknesses, opportu-
nities and threats (SWOT) analysis and comprehensive over-
view of best practices. The flowchart of the study is shown in
Figure 1.

Individual interviews were carried out both in Turkey and in
other countries. A qualitative approach was preferred to get
richer and more reliable data. After gathering information
from the interviews, a SWOT analysis was conducted to clearly
see the strengths and weaknesses, opportunities and threats. In
addition, an overview of best practices is given by combining
the interview data and literature review. After the data analysis,
a strategic BIM roadmap was proposed for the Turkish con-
struction sector.

3. Individual interviews - a qualitative
approach

Interviews were held with sector professionals and academics

both in Turkey and abroad to establish a sound BIM roadmap

for Turkey. The interviews in Turkey were aimed to reveal the

perspective of the adoption of BIM applications in the

country, to identify the sources of distress, and to gather infor-
mation required for the roadmap to be made. The purpose of
the interviews abroad was to determine the implementation
strategies of the countries that have adopted or are in the
implementation process of the BIM system. All information
obtained from the interviews was used to develop a convenient
roadmap for the Turkish construction sector. A total of 36
interviews were carried out, 21 of which were conducted in
Turkey. The profile of the interviewed practitioners who were
selected from a variety of fields is shown in Table 1. The dur-
ation of each interview was between 60 and 90 min.

The data obtained from the interviews were analysed in
accordance with the following headings

(a) Reasons for the companies to adopt BIM into their
systems

(b) Benefits of BIM applications

(¢) Problems in the implementation of BIM

(d) Requirements for the implementation of BIM throughout
the country

(¢) Common problems and strategies of different countries

3.1 Reasons for the companies to adopt BIM into
their systems

The majority of the companies using BIM in Turkey have
started the process of implementation in order to undertake
major projects abroad. Even though BIM is accepted as a
revolution in the construction sector by many companies, the
adoption progress in Turkey is very slow. The use of BIM is
not systematic or based on individual efforts. While three-
dimensional (3D) visualisation in BIM at level 1 is particularly
common in architectural designs, its use at levels 2 and 3 is
rather low. An ideal use of BIM covers the period from the
design phase to the demolition phase which can be possible
with levels 2 and 3 BIM use.

Qualitative approach — individual
interviews

v
SWOT analysis for BIM
implementation in Turkey

w
Overview of best practices
worldwide

BIM roadmap strategy for
Turkish construction
sector

Figure 1. Overview of the study




Table 1. Profile of the interviewed practitioners

10
11
12
13
14
15
16
17
18
19

20
21

Turkish construction sector

Type of Organisation

International contractor
International contractor
International contractor

International contractor
International contractor

Local contractor
Local contractor

Local contractor

Architectural designer
Architectural designer
Architectural designer
Designer and consultant
Software supplier
Architectural designer
Architectural designer
Local contractor

Local contractor

Local contractor
University

Municipality
Municipality

Description

Large scaled, mostly aviation projects

Large scaled, mostly railway projects

Large scaled, mostly the energy sector
and transportation

Large scaled, mostly the energy sector

Large scaled, mostly the energy sector
and heavy industries

Large scaled, mostly housing

Large scaled, one of the biggest
housing contractors

Large scaled, one of the biggest
housing contractors

Medium scaled, mostly prestigious projects

Medium scaled, mostly skyscrapers

Medium scaled, mostly environmental projects

Medium scaled, all kinds of construction

BIM software supplier

Small scaled, mostly housing

Small scaled, mostly housing

Small scaled, mostly housing

Small scaled, mostly housing

Small scaled, mostly housing

A well-known professor with appreciable
BIM experience

BIM executive in a public project

An experienced directorate in urban
renewal projects

10
11
12
13
14
15

Type of Organisation

Public works institution
International consultant
International contractor

University
Research institution

University
University

University

University
Architectural designer
Consultant
Consultant

Local contractor
Architectural designer
University

Other countries

Country

Singapore
Singapore
Qatar

UK
Germany

USA
Spain

Spain

Spain
Spain
Spain
Spain
Thailand
Thailand
Thailand

Description

Supports BIM adoption throughout the country
Large scaled, project management
Large scaled, mostly tunneling projects

Academician with appreciable BIM experience
Researcher with IT technologies experience

Professor with appreciable BIM experience
Structural BIM researcher

Researcher in BIM adoption to education system

Researcher with BIM experience

Medium scaled, mostly housing

Medium scaled, mostly BIM adoption
Medium scaled, mostly BIM adoption
Medium scaled, mostly housing

Medium scaled, mostly prestigious projects
Professor with appreciable BIM experience

feqery pue upp
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The efforts and contractual obligations of firms play important
roles in the development of BIM in Turkey. Its perception as a
fashion and trend is another driving factor for many compa-
nies. Some companies try to adopt BIM without conscious
research just because it is a trend. This clearly reflects the
effect of socio-cultural influences. Hundreds of subcontractors
are included in large-scale projects. Decisions taken by large
construction firms and investors can also lead directly to the
market. BIM obligations in projects force all stakeholders
to use BIM. One reason behind this obligation is to benefit
from the advantages of BIM. Some firms that are aware of
BIM’s advantages have tried to adopt BIM regardless of any
obligation.

3.2 Benefits of BIM applications

In terms of visualisation, it is found that the majority of com-
panies are interested in BIM use. Most of the companies that
were interviewed emphasised that BIM provides much more
effective and clear project presentations. BIM offers a better
quality and more realistic design than classical ways. Some
companies have been observed to be using BIM effectively in
their planning steps. It is possible to combine a model pro-
duced in any BIM software with a work schedule prepared in
the planning programme with the help of an interface pro-
gramme, which makes it easy to control both the reporting
and the progress of the work in terms of time and cost. Clash
detection is another important property Turkish firms benefit
from. BIM offers a much more useful way than classical super-
position. Constantly revised projects in Turkey particularly
cause designers to lose time. BIM also strengthens the market-
ing and presentation capabilities of the companies in the
housing sector which is crucial in the Turkish construction
industry. Most apartment sales are made through model pre-
sentations. In addition, BIM provides important contributions
to occupational safety. In high-rise projects that include
voltage lines, the work of cranes can be pre-modelled and the
possible occupational troubles can be avoided. Experts argue
that BIM decreases the duration of quantity surveys drastically
and gives much more accurate results compared with the classi-
cal methods. BIM also makes it possible to simplify the work
by collecting the functions of the programmes used for differ-
ent aspects of a project under a single programme.

3.3 Problems in the implementation of BIM

BIM is a new technology for companies and employers.
Therefore, most of them know very little about its use. It
has been thought that BIM is only applied to the important
parts of the projects considering that the total design would
take a long time and BIM does not necessarily have to be used
for all parts. It is envisaged that different disciplines work
on the same BIM model. However, in practice, mostly

two-dimensional (2D) drawings are converted into 3D models
and each discipline works separately.

One of the most difficult barriers in BIM adoption is the resist-
ance to new technologies. The lack of open-minded culture,
the fear of the unknown and being attached to old habits
are the main causes of this barrier. Another issue is the fact
that the number of experts in the field of BIM is very limited
in Turkey. The use of BIM tools is not enough for the success-
ful implementation of BIM since it requires good construction
and design knowledge. Another difficulty in BIM implemen-
tation is high initial investment cost. The high software license
fees, strong hardware requirements and necessity to hire BIM
experts are the main factors increasing this cost. Most of
the subcontractors in Turkey seem to be interested in BIM, but
prefer to carry on with the classical methods due to the chal-
lenges encountered and the costs of investment.

Most of the architectural design firms experience difficulties
due to the different procedures of each municipality and the
non-standard processes during the approval phase of the draw-
ings. Since BIM is a structure that standardises the processes,
it seems difficult to adopt BIM to the existing system. Several
decisions need to be made during the approval phase of the
drawings and it is also necessary to evaluate how the following
phases will be affected. Therefore, the design phase is a stage
that requires more effort compared with the classical method.
Due to the shortcomings of Turkish architectural companies,
many contractors prefer foreign firms as the designers. One of
the main reasons for this is the absence of BIM standards
as well as CAD and layer standards. A non-standard design
mechanism remains weak in the global competitive environ-
ment. Design standards and guidelines are extremely impor-
tant in terms of development.

3.4 Requirements for the implementation of
BIM throughout the country

According to the experts, the use of BIM in public projects is
crucial for Turkey to adapt this system throughout the country.
In addition, the Government should encourage companies to
implement BIM. Tax reductions and bonuses can be offered
to stimulate the use of BIM. Moreover, experts underline the
significance of BIM education. In this regard, academicians
follow the developments in the field of BIM very closely. The
relevant programmes at universities should offer both theoreti-
cal and practical courses, thus providing the sector with gradu-
ates who are capable and experienced in using BIM. The
Turkish construction sector has suffered from the lack of CAD
standards, which resulted in many complicated problems in all
kinds of projects. All the practitioners highlighted the impor-
tance of the preparation of BIM standards. Investor demand is
also vital for the development of BIM across the country.
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Increasing the investor awareness of BIM may result in increas-
ing quality, ease of project management and more effective
facility management. BIM costs tend to decrease in line
with the rising demand and widespread adoption. Software
suppliers offer package programmes and various discounts for
BIM tools. In the current competitive environment, companies
do not find it economical to choose BIM due to its extra
initial costs.

Many industry executives point out that the attitude towards
BIM is becoming more positive compared to the past. In
recent years, project management was not a popular area, but
today the level it has reached in Turkey is very promising. The
potential for the widespread implementation of BIM makes
software suppliers put in more effort to create new markets
and increase the number of users. The number of BIM pro-
grammes is currently very limited. It would be a good idea to
cooperate with BIM software suppliers for inexpensive licen-
sing and training activities on win-win principles.

3.5 Common problems and strategies of

different countries
Interviews with foreign professionals from a variety of coun-
tries were conducted in addition to the Turkish professionals.
The main goals of this variation were to analyse all kinds of
problems confronted during BIM implementation and to
understand the best practices all over the world.

Based on the results of the interviews, it can easily be claimed
that there are serious breakthroughs in BIM. It is also obvious
that most of the problems the Turkish construction sector has
encountered have also been seen in the applications worldwide.
Some of the problems can be summarised as follows: (1) both
employers and contractors are inadequate in the usage of
BIM, (2) there are standard deficiencies in the adoption of
BIM, (3) people resist to change and (4) Governments do not
take an active role in BIM adoption.

In the countries where BIM implementation is mandatory, it
has been seen that research and development activities progress
rapidly; BIM and construction information technologies have
made considerable progress.

4. SWOT analysis for BIM implementation
in Turkey

To build a sound BIM roadmap, a SWOT analysis was devel-
oped primarily based on the information received from the inter-
views and the literature review. Thanks to SWOT analysis that
focuses on the four elements, the users can determine the factors
influencing a strategy, action or initiative and recognise the parts
more effectively needed for a plan (Taylor, 2016). Figure 2 shows
the SWOT analysis for BIM implementation in Turkey.

While the current problems of the construction sector in
Turkey continue, the interest and necessity of BIM increase in
both public institutions and the private sector. BIM has been
used in one of the most important public railway projects in
Turkey, namely the Istanbul Kabatas-Mecidiyekoy—Mahmutbey
(KMM) Metro Line. Most of the critical parts of the project
from the preparation of the project documentation to the
acoustic and vibration design service were carried out with
the help of BIM technology, which gave the users very posi-
tive results (PE, 2017). As a result of the success of BIM
technology in such big projects, the Istanbul Metropolitan
Municipality wishes to conduct many other important projects
with BIM and to compose a global BIM database. Another
important project in which BIM is effectively used is Istanbul’s
3rd Airport Project, which is currently still under construction.
By using BIM applications in special projects such as airports,
an average of 15% on savings in construction costs and
15-20% in facility management can be achieved besides reach-
ing an environmentally friendly and economic structure in
accordance with the modern era (Infotron, 2017). The use of
BIM in such prestigious and large-scale projects is also very
important for promoting BIM. As far as the private sector
is concerned, many international Turkish contractors have
established BIM centres both at home and abroad, and have
employed a significant number of engineers and technical staff
in these centres. In addition, many construction companies
working locally and internationally have been trying to adapt
their existing teams to BIM by the help of workshops and
training programmes. Companies have begun to use this new
technology on their projects, and enforce their subcontractors
to use BIM. In recent years, Turkish construction companies
have preserved their status in the list of 250 largest world
construction contractors (ENR, 2017). This also shows these
companies’ achievements in BIM, as nowadays most inter-
national projects require an advanced level of BIM knowledge.
Although the Turkish construction sector lacks a project man-
agement system and standards, BIM seems to be a very strong
solution to overcome such problems. Both the public and the
private sector have started to benefit from BIM and have got
positive results.

Furthermore, the fact that global software suppliers see Turkey
as a crucial market contributes to the required infrastructure
for BIM implementation. The rapidly growing construction
sector in Turkey is an important market for BIM software
suppliers. Therefore, they organise a lot of BIM training
programmes and workshops in Turkey and make considerable
investments to promote and spread BIM throughout Turkey.
Software vendors have significantly reduced the licensing
prices of BIM software tools by offering package programme
options. Companies and public institutions can now acquire
these licenses much easier compared to the past. This eases the
rapid development of BIM in Turkey.
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Strengths

B International bidding and work
experience

B Ability to work in various projects and in
different countries

B Young labour supply

B Low manpower and material costs

B Sufficient machinery and equipment
parks

B Success of the Turkish companies in BIM
applications both in Turkey and abroad

B Use of BIM in leading public projects and
getting positive results

Opportunities

B Increasing number of investments in the
construction sector

B Confidence in Turkish construction
companies abroad

B Important strategic and geographical
location of the country

B The existence of companies using the
BIM system on an international level

B Investments of BIM software suppliers the
Turkish construction market

Figure 2. SWOT analysis for BIM implementation in Turkey

Weaknesses

B The existing education system has not

yet integrated into BIM

Lack of personnel with BIM knowledge

Lack of CAD and BIM standards

No government incentives and

sanctions in BIM implementation

B Competitive weakness in consulting
services with foreign firms

5. Overview of the best practices worldwide
This section provides an overview of the best practices world-
wide by analysing the data collected from the interviews and
the literature review. The roadmaps of the United States,
Singapore, Finland and the United Kingdom were selected
due to their leading roles in the implementation of BIM.

5.1 The United States

According to a study conducted by the National Institute
of Science and Technology in the United States, a loss of
USS 15-8 billion was determined due to inefficient work in the
construction sector in 2002 (Gallaher et al., 2004; GSA, 2007;
Yee et al., 2010). Another study showed that, while the pro-
ductivity in non-agricultural industry had increased drastically,
the productivity in construction sector had decreased between
1964 and 2003 (Teicholz, 2004). The main problems to be elimi-
nated were the lack of coordination, incomplete or incorrect as-
built projects, mistakes in quantity surveying and high-energy
consumption of buildings (GSA, 2007; Yee et al., 2010).

BIM technology and its real benefits to the General Services
Administration (GSA) were originally developed at Stanford
University (Yee et al., 2010). In particular, 3D and four-
dimensional (4D) BIM applications were carried out in various
public projects in New York, Houston and Los Angeles, provid-
ing great benefits both in shortening the project duration and

reducing the cost (Yee et al., 2010). In 2003, the GSA Public
Building Service (PBS-OCA) published the 3D-4D BIM pro-
gramme that aims to ensure that the GSA works more efficiently
and the design quality and construction requirements are met at
the highest level (GSA, 2007; Yee et al., 2010)

From 2003 to 2007, 35 pilot projects were executed by BIM,
ten of which were completed by 2007 (Zeiss, 2013). When the
GSA was as successful as desired in the pilot projects, BIM
became an obligation for all projects submitted to the Public
Service Commission, which has been utilising the design fund
from the 2007 financial year with a decision taken in 2006
(Zeiss, 2013). In addition, the GSA encouraged the use of
BIM not only in its own projects but also in other private
sector investments. With the imperatives of these obligations
and incentives, many projects in the United States have begun
to implement BIM. Figure 3 shows the timeline of BIM adop-
tion in the United States. Between 2007 and 2016, many
guides were published and the role of BIM was evaluated in
many areas such as spatial programme validation, 4D phasing,
3D imaging, energy performance and operations, circulation
and security validation (GSA, 2007).

5.2 Singapore
Starting in 2003, the construction industry in Singapore has
been transformed based on two purposes, to establish the
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* A loss of 15-8 billion dollars
due to inability to share
information in the
construction sector

To eliminate the problems of

- Coordination

- As-built projects

- Quantity surveying

- High-energy consumption
of buildings

* A decrease in productivity in
the construction sector
(1964-2003)

3D-4D
BIM
programme

investments

Figure 3. BIM implementation in the United States

Incentives for private

Programme
areas
and guides

Success of pilot

projects Universities and states

BIM guidelines and

Spatial
i roadmaps

Programme
validation,

4D phasing,

3D imaging,
energy
performance and
operations,
circulation and
security
validation, etc.

BIM mandate for
public projects

fastest building permission system and to improve construction
productivity (Zeiss, 2014a)). In 2010 and 2011, architectural,
mechanical, electrical, plumbing and structural BIM models
were accepted through an e-submission system by various
agencies, followed by a public mandate for architectural BIM
e-submissions for building projects greater than 20 000 square
meters in 2013 and 5000 square meters in 2015 (BCA,
2011; Zeiss, 2014a). In addition, the Building Construction
Authority (BCA) published a BIM Roadmap in 2010 (BCA,
2011), in order to orient all stakeholders towards BIM use in
the construction sector.

The BCA Academy cooperated with many higher education
institutions and organised trainings for a variety of audiences,
from senior executives to students in order to increase the imple-
mentation of BIM (BCA, 2011; Zeiss, 2014a). In addition, the
BCA has cooperated with many higher education institutions to
ensure that BIM education is included in related course contents
in higher education. The Government established the BIM
Funding Institution (CPCF) to minimise the financial difficul-
ties during BIM adoption experienced by the members of the
Singapore Association of Contractors (Fatt, 2013).

5.3 Finland

Starting in 2001, Senate Properties that manages a major part
of the real estate assets owned by the Government has
implemented a series of pilot projects to analyse and improve
the use of product models that originated from 1960s and
1970s in Finland (SP, 2009; Wong et al., 2009; Zeiss, 2014b).
Based on the feedback received, it was decided that sufficient
infrastructure was provided at the end of the 6th year and

the Senate Properties BIM Requirements was published in
2007 for mandating the use of BIM models meeting the IFC
(Industry Foundation Classes) standards in public projects
(SP, 2009; Wong et al., 2009). The timeline of BIM adoption
in Finland is shown in Figure 4. Many government agencies
and companies are involved in R&D work on BIM and work
to promote BIM throughout the country. According to a
research conducted in 2007, the BIM usage and BIM appli-
cations in compliance with IFC was estimated to be 33%
(Kiviniemi, 2007; Wong et al., 2009). One hundred and eight
BIM projects were completed within the technology pro-
gramme, namely Sara — Value Networks in Construction
(2003-2007), launched by TEKES, the Finnish Funding
Agency for Technology and Innovation (Arayici and Aouad,
2010; TEKES, 2008).

In 2012, Senate Properties published the Common BIM
Requirements (COBIM, 2012), which gives new construction
and renovation techniques as well as the use of buildings
and facility management. In addition to Senate Properties,
BuildingSMART and the private sector, real estate holders and
various other groups contributed financially to the preparation
of Common BIM Requirements (COBIM, 2012). According
to the Finnish BIM survey conducted in 2013, it was estimated
that the BIM awareness was to be 87% and COBIM awareness
was to be 52% (Finne et al., 2013). This shows us Finland’s
success in BIM adoption.

5.4 The United Kingdom
The UK Government had planned to make a profit of 2
billion GBP corresponding to 15-20% of the total budget in
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1980s 2000s

2010s

33% BIM usage by

2007

Pilot projects with
product models

Development of
product models

Success

Figure 4. BIM implementation in Finland

Senate properties-BIMY _Private sector
requirements (2007)

Private sector and
governmental institutions

Completion of 108 BIM
projects within Sara-Value
Networks in Construction
(2003-2007) technology
programme

Supports by
building SMART,

Senate properties —
COBIM (2012)

Research and
development in BIM

Government, CIC, industry, cabinet office

Establishment of

2016

BIM Mandate for

i public

working groups

Government

Eliminating

Development

projects > 5 million
GBP

of strong 2050
prottTIst LocaIItBIM Fielinaiien BIM Group
during the constu a?Cy of EiM SiEmaklEk for young
BIM cenS:ArsE O benefits including users
adoption BSLE;@?”C’
Development of
BIM protocols,
Technologies — me— industrial
Alliance standards,
products and
procedures

Figure 5. BIM implementation in the United Kingdom

2012-2015 by adapting BIM to government agencies (HM
Government, 2012). In order to achieve this goal, a BIM Task
Group was established in 2011 and this was followed by the
announcement of the Government/Industry BIM programme
which requires construction firms to be fully 3D BIM colla-
borative in order to win a contract over £5 million by 2016
(HM Government, 2012; Zeiss, 2016). Figure 5 shows the BIM
implementation in the United Kingdom.

Under this programme, Government, the Construction
Industry Council (CIC) and industry have (HM Government,
2012):

m Established many groups, teams and bodies to eliminate
the problems during the BIM adoption and enable all
parties included in the construction sector to adopt BIM
more easily.
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m Established ‘Regional BIM Hubs’ to give consultancy to
small- and medium-sized enterprises (SME) and smaller
clients.

m Worked with private sector clients and cooperated with
many government institutions to enable widespread use of
BIM and promotion of BIM benefits.

m Worked with British Standards Institution (BSI) and other
organisations to contribute to the development of new
standards including British Standard (BS) 1192-2
(BIS, 2015a) and PAS 91 (BIS, 2015b).

m Worked for the first steps of the production of a ‘digital
plan of works’ to assist to inform an industry aligned
process.

m Established a ‘2050 Group’ to attract the technical
expertise of the young users and developed a core set of
skills and training requirements.

In addition, the BIM Technologies Alliance with the objective
of working with Government and industry to develop BIM
products, data content and industry standards, protocols and
procedures.

6. BIM roadmap strategy for the Turkish
construction sector

Combining the data received from the qualitative approach,
SWOT analysis and overview of the best practices, a BIM
Roadmap strategy is proposed as shown in Figure 6. As the
first step, a BIM Group in the leadership of the Government
with the co-operation BuildingSMART, the private sector and
chambers, unions and foundations should be established in
order to follow every aspect of BIM adaption and make the
roadmap dynamic with every feedback received from each step.

Since BIM is a system that improves the coordination of all
stakeholders, the first and foremost priority should be the prep-
aration of BIM standards which should be again the task of
the said BIM Group. It will be of great benefit to receive help
from BuildingSMART, which opens chapters around the world
supporting BIM adoption. The BIM Group should first
prepare a draft standard through the analysis of the existing
structure, then implement the standard into pilot projects and
finally develop a final standard by obtaining feedback from
pilot projects and present it in order for it to be used in BIM
implementation. The standard should also include prospective
BIM plans and include the responsibilities of all stakeholders
in the construction industry. It is also necessary to establish an
infrastructure that will ensure the widespread of BIM through-
out Turkey. The infrastructure requires government incentives
and sanctions, the establishment of an educational system
based on BIM and technological adaption. The BIM mandate
is a very effective driving factor for the industry. After estab-
lishing the required infrastructure, BIM should be compulsory

for public projects. This mandate should be implemented
gradually from large-scaled projects to small-scaled public pro-
jects. Support should be provided to all stakeholders of the
sector and students by establishing funds for training activities
and giving scholarships for BIM researchers. Before the BIM
mandate, the Government should provide incentives for BIM
using firms by making tax reductions and various other
amendments.

Education is one of the most important parts of building a
BIM infrastructure. Universities should ensure that all acade-
micians in the relevant programmes have BIM knowledge by
organising regular trainings and the researchers to make
maximum contribution to BIM adoption. In addition, it is
necessary to update a BIM-focused curriculum in the relevant
departments. Since BIM is a system that requires great experi-
ence, it is important for students to do compulsory BIM
internships during their studies. In order to gain knowledge
about practical BIM applications, seminars, conferences, com-
petitions and workshops should be frequently held at univer-
sities. In order to present the sector with qualified BIM
experts, more BIM-specific post-graduate programmes are
required. In order to encourage young people in the field of
BIM, it is necessary to offer scholarship programmes for dom-
estic and international studies. The number of partnerships
between the Government, universities and the private sector is
very limited. Increasing this number is a must for BIM adop-
tion, research and development studies.

Another important task is the technological adaptation. The
growing market of BIM increases the competition among BIM
software suppliers. A win-win co-operation with these compa-
nies will help to reduce both license fees and initial investment
costs for companies and public institutions. The housing sector
in Turkey is the most important part of the construction
sector. The submissions for building permits are carried out
through classical methods. Most contractors suffer from the
loss of time and non-standard applications. Since the design
period is extended with BIM implementation, establishing
automation and e-submission systems will reduce the initial
slowdown of BIM, thus firms in the housing sector will accel-
erate to adopt BIM.

7. Conclusion

This study points out the necessity of BIM to increase the effi-
ciency of the Turkish construction sector, which has been
developing rapidly in recent years. In order to build a true
BIM roadmap for Turkey, individual interviews were held with
professionals both in Turkey and abroad. A SWOT analysis
was conducted, followed by the analysis of the best practices
and finally a BIM roadmap was proposed. It was emphasised
that a BIM Group should be established to lead the roadmap
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and that this group should work on four important topics,
which include the preparation of BIM standards, public sanc-
tion and incentives, education and technological adaptation. In
Turkey, there is no national CAD standard available, which
results in negative consequences for the sector. BIM aims to
maximise the coordination of all stakeholders. Therefore, the
preparation of BIM standards is of top priority in order to
take the first step in the implementation of BIM. Public
encouragement is another crucial point to enable the sector to
adopt BIM. The number of BIM experts is very limited in
Turkey. For this reason, establishing BIM-based education and
training programmes should be accelerated. Since BIM is a
technological element, parallel to education, studies on the
technological adoption of BIM should be conducted in order
to support its implementation. A combination of all these
elements will provide the necessary conditions for BIM adop-
tion in Turkey.
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