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ABSTRACT

INVESTIGATION OF GOVERNMENTAL BODIES FOR BUILDING
INFORMATION MODELING (BIM) TRANSFORMATION: AN
INSTITUTIONAL WORK PERSPECTIVE

Namli, Olkan
Master of Science, Building Science in Architecture
Supervisor : Assoc. Prof. Dr. M. Koray Pekerigli

April 2024, 89 pages

Building Information Modeling (BIM) is one of the major developments in the
Architectural, Engineering, and Construction (AEC) industry as it introduces
innovative tools and approaches to the market. Considering its benefits, BIM
implementation has been increased globally and many researches and surveys have
been conducted to indicate the effects and outcomes. Although BIM adoption is
becoming more frequent among developed countries, the implementation and use of
BIM are not so common in some developing countries, including Turkey. The study
aims to examine the BIM awareness of governmental bodies and local authorities,
which carry out building permit processes and direct the AEC sector, in case of a
potential BIM implementation process in Turkey, from the perspective of

institutional work theory.

Keywords: Building information modeling, BIM implementation, building permit

processes with BIM, institutional work
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YAPI BILGI MODELLEMESI (BIM) DONUSUMU ICIN KAMU
KURUMLARININ INCELENMESi: KURUMSAL CALISMA
PERSPEKTIFi

Namli, Olkan
Yiiksek Lisans, Yap1 Bilimleri, Mimarlik
Tez Yoneticisi: Dog. Dr. M. Koray Pekericli

Nisan 2024, 89 sayfa

Yap1 Bilgi Modellemesi (BIM), yenilik¢i araclar ve yaklasimlar1 piyasaya sunarak
Mimarlik, Miihendislik ve insaat (AEC) endiistrisindeki onemli gelismelerden
biridir. Yararlar1 géz oniinde bulunduruldugunda, BIM uygulamasi kiiresel olarak
artmis ve etkileri ve sonuglar1 gdstermek i¢in bir¢ok arastirma ve anket yapilmistir.
Gelismis iilkeler arasinda BIM benimsenmesi daha sik hale gelse de, BIM'in
uygulanmast ve kullanimi Tiirkiye de dahil olmak iizere bazi gelismekte olan
iilkelerde bu kadar yaygin degildir. Bu ¢alisma, Tirkiye'de potansiyel bir BIM
uygulama siireci durumunda, proje onay siireglerini yiiriiten ve AEC sektdriinii
dogrudan yonlendiren devlet organlar1 ve yerel otoritelerin BIM bilincini kurumsal

caligma teorisi perspektifinden incelemeyi amaglamaktadir.

Anahtar Kelimeler: Yap1 bilgi modellemesi, YBM benimsenmesi, YBM ile proje

onay siirecleri, kurumsal ¢alisma
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CHAPTER 1

INTRODUCTION

In this chapter, the background information about the outlined problem is introduced.
Later, the aim and objectives of the research are explained and the content of the

paper is given.

1.1  Background Information

Recent technological advances and evolution are reflected in the Architectural,
Engineering, and Construction (AEC) industry, similar to different disciplines. The
design and drawing tools have developed from paper-based 2-dimensional (2D)
drawings to model-based 3-dimensional (3D) modeling. Building Information
Modeling (BIM) represents a significant advancement in the AEC sector, marked by

the introduction of 3D, 4D, and 5D modeling tools to the industry.

BIM, while diversely defined, is essentially a process that generates comprehensive
and integrated information throughout a building's lifecycle via object-based 3D
models. According to Eastman et al. (2008), the building information model
provides the precise geometry and necessary information related to all the stages
from design to construction, ensuring alignment with real needs. Recently, BIM use
in the AEC industry has become widespread such that some countries like the USA
and the UK have legal obligations about BIM in public projects. The UK’s
Government Construction Strategy (GCS), published by the UK Cabinet Office in
2011, for instance, mandated 3D BIM for government projects by 2016, with a



progression plan from BIM Level 2 towards the more collaborative BIM Level 3 for

the future.

Considering the global rise of interest in BIM, similarly, the interest and use of BIM
tools among the AEC industry components in Turkey has increased. Although many
construction and architecture companies have started to use BIM tools like Revit,
Navisworks, etc. during the architectural design and construction processes, there
are no official regulations published by industry members, and it is not so common
in other phases yet. However, as BIM has started to be used in some public projects
in Turkey, it is likely that a strategy and regulations for BIM implementation are
going to be developed in the near future. During the transition process from the use
of common tools and methods to BIM, it is inevitable that various organizations will
take place to encourage the members of the industry to implement BIM.

The absence of formal regulations and standards presents a significant challenge for
organizations that aim to implement Building Information Modeling processes, as
the implementation process requires complete examination and planning. Various
standards and guidelines have been published in many countries including the USA,
Canada, and the UK to encourage companies to implement BIM or to explain the
requirements to fulfill in case of a legal obligation. However, since there is no
regulation and standard for the implementation of BIM that is announced by the
relevant bodies in Turkey, the companies have to create their own guidelines, which
discourages them from adopting a new concept over the traditional one.

The public sector plays a crucial role in regulatory functions, one of which includes
issuing building permits. Generally, permit processes around the world have adhered
to traditional methods. However, leading countries like the USA, UK, and Singapore

have begun integrating BIM into their building permit processes, initially through e-



submission. Literature on this subject frequently highlights the positive impacts of
BIM adoption, such as accelerating the building permit process and enhancing
quality. In Turkey, the responsibility of handling building permits falls to
municipalities and related ministries. It is observed that BIM has not been adopted

in these processes, which continue to rely on traditional paper-based methods.

To fully understand the challenges associated with BIM adoption in building permit
processes, a comprehensive approach that extends beyond the realms of tools,
knowledge, and cultural aspects is required. This approach needs to incorporate
economic and organizational theory considerations. Institutional work theory as one
of the theoretical approaches from organization theory has emerged to help us
understand the intricate factors influencing BIM adoption in the building permit
processes. As suggested by Turk (2016), institutional theory provides valuable
explanations for phenomena observed in the realm of BIM adoption. This theory
investigates how technological advancements challenge existing institutional norms

and illuminates the obstacles entrenched within these institutional structures.

However, it has been stated that the potential for further exploration in this domain
remains evident. Therefore, this study aims to investigate the adoption of BIM and
the potential strategies employed by governmental bodies and local authorities in
building permit processes, guided by the theoretical frameworks of institutional

theory, particularly focusing on institutional work.

This leads to the main research question of this study as:

What are the implications of BIM awareness and readiness among
governmental bodies and local authorities for the transformation of building
permit processes in the Turkish AEC industry from an institutional work

perspective?



1.2 Aim and Objectives

The primary goal of this study is to examine the current building permit processes,
BIM awareness of governmental bodies and local authorities that direct the Turkish
AEC industry, and potential approaches to be handled by those organizations in case
of issuing a decision on a BIM implementation process to be started in Turkey from

the perspective of institutional work. Research objectives can be classified as:

e Investigating the BIM implementation strategies and regulations that are
conducted by public organizations around the world

e Exploring the roles of those organizations in the current process

e Investigating the current building permit processes and their institutional
background in governmental bodies and local authorities

e Investigating the BIM awareness of governmental bodies and local
authorities in Turkey

e Exploring the potential responsibilities of those bodies in the BIM
implementation process in Turkey

e Investigating institutional factors and dynamics of governmental bodies and
local authorities that are affected by the adoption of BIM practices.

1.3  Disposition

This study consists of five chapters, which are introduction, literature review,
material and method, analysis and results, and conclusion. The first chapter gives the
background information about the problem and the primary goals and objectives of
the study. The second chapter presents a literature review of BIM, its definition,
timeline, benefits, and the implementation strategies that are conducted generally as
well as individually by different countries, and the role of the public sector in BIM



implementation is presented. Moreover, it focuses on information about the current
situation of BIM in Turkey. Later, the term building permit is defined, and traditional
and BIM-based processes are explained. Finally, the chapter gives insight into the
term institutional work and two of its types, creating institutions and maintaining
institutions, and the relation with BIM. In the third chapter of the study, Material and
Method, the research design, and the research methods are given in detail. The
findings of the research and the discussion on those findings are explained in the
fourth chapter, Findings and Discussion. The final chapter gives the brief summary
of the study.






CHAPTER 2

LITERATURE REVIEW

In this chapter, definitions, and issues related to the subject area of the research from
the literature are introduced under four sections. In the first section, the Building
Information Modeling (BIM) term is defined. Later, the same section covers the
historical development of BIM while highlighting the significant milestones in the
evolution of BIM. The benefits of BIM, such as improving collaboration, time and

cost savings, and sustainability are explained in the same section.

In the second section, general information about BIM implementation, worldwide
approaches and the case in Turkey related to BIM implementation are presented. The

role of public sector and the cases around the world are given in the same section.

The third section provides information about building permit processes, traditional
way, and BIM-based processes including cases from different countries.

Finally, the institutional work concept is introduced in the fourth section with a focus
on creating institutions and maintaining institutions. The relationship between

institutional work and BIM implementation is explained in the same section.



2.1  Building Information Modeling (BIM)

In this section, the definition, historical development, and benefits of BIM are

covered under three subsections.

211 The Definition of BIM

Evolution and advances in technology and the development of new tools are reflected
to the Architectural, Engineering, and Construction (AEC) sector, as well as other
disciplines recently. The design and drawing tools have developed from paper-based
2-dimensional (2D) drawings to model-based 3-dimensional (3D) modeling.
Building Information Modeling (BIM) represents a significant advancement in the
AEC sector, marked by the introduction of 3D, 4D, and 5D modeling tools to the
industry. BIM, while diversely defined, is a process that generates and uses
comprehensive and integrated information throughout a building's lifecycle via

object-based 3D models.

The National Building Information Model Standard (NBIMS) Project Committee

demonstrates BIM as:

“Building Information Modeling (BIM) is a digital representation of physical and
functional characteristics of a facility. A BIM is a shared knowledge resource for
information about a facility, forming a reliable basis for decisions during its life-

cycle; defined as existing from earliest conception to demolition.” (NIBS, 2007)
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Figure 2.1. an example of a Building Information Model (retrieved from
http://www.bimjunction.com/slider/slides/1/HVAC.JPG)

The idea of BIM is based on building or constructing a building in a virtual
environment before building it physically, and the digital outcome obtained by this
operation is called the ‘Building Information Model’. It provides information about
future problems and helps to understand their potential effects (Smith, 2007).
According to Eastman et al. (2008), the building information model provides the
precise geometry and necessary information related to all stages of the building,
including design, procurement, and construction activities ensuring alignment with
the actual needs. Kymmel (2008) states that the building information model
represents the actual building virtually by adding the project’s physical features and
all the information to each component of the model. Those representations may be
in 2D, 3D, 4D (time or schedule), 5D (cost), or even n-Dimensional (energy,
sustainability, facility management, etc.) formats. Hence, BIM contains more than
just the geometry of a building. It includes all the information about the building,
physical characteristics of the components as well as the related life cycle

information by means of ‘smart objects’ (Azhar et al., 2008).



'‘New’ Process: BIM

'0Old’ Process: CAD

Relational Database Active Access, Construction

Concept& Design Documents & Drawings Construction & Operation  (Design, Documents, Data) Sharing & Data Use & Operation

Figure 2.2. Conventional CAD process and BIM approach comparison (Azhar, et al.,
2008)

BIM includes more than just 3D modeling; it is a comprehensive process and
software that necessitates significant changes in workflow and project delivery
throughout the life cycle of a project (Hardin and McCool, 2015). Using BIM

encourages collaboration among project members, leading to increased efficiency.

212 History of BIM

The basic concept of the BIM system dates back to the 1960s when Douglas C.
Englebart explained a unique perception of the future of architecture in his paper
Augmenting Human Intellect; recommending an object-based design and related

database to be manipulated parametrically (Bergin, 2012).

In the foreword of the book BIM Handbook, Laiserin states that the current concept
of BIM was initially conceptualized by Charles M. Eastman in 1975 as the Building
Description System (BDS). This early iteration of BIM was primarily focused on
enhancing coordination efficiency during the design stage of construction projects
(Eastman et al., 2008). BDS has been used for constructing models of complex

physical systems that include qualifications of the elements (Eastman, 1976). BDS

10



was limited to a few aspects of building design such as architectural, structural, or
energy use. Because of these limitations GLIDE -which stands for Graphical
Language for Interactive Design- was introduced in 1977 to compensate for the
shortcomings of BDS (Eastman and Henrion, 1977).

POLY PROCEDURE spiral.step(POLY centre;
REAL riser,radius,r,angle, th)=
BEGIN
POLY support =
triangle(radiusw@.95, -riser«8.8, th);
POLY collar = column(12,riser,r);
POLY plate = uedge(radius, th,angle);
! return the result of shape operations;
CUT centre FROM COMBINE collar WITH
COMBINE support UITH plate
END;

To make spiral staircase, (dimensions in inches)
SET PROCEDURE spiral.stair(ht,radius,angle)=
BSET; INTEGER numsteps; REAL riser;

numsteps « ht/8.8;
riser « ht/numsteps;
POLY centre = column{12,ht+32.8,5.0);
POLY step = spiral.step(centre,
riser,radius,3.8,angle,8.625);
FOR i TO numsteps
D0 COPY step=18,riserxi \@,anglewil
ET;

SET stairl = spiral.stair(100.8,46.8,30.8);

Figure 2.3. Generation of a stair by using GLIDE (Eastman and Henrion, 1977)

In 1989, the Building Product Model (BPM) was introduced, expanding on earlier
systems like GLIDE and BDS, covering design application, construction process,
and involvement of different stakeholders (Bjork, 1989). Latiffi et al. (2013) cited
from Luiten et al. (1998) that, BPM differed by serving as a comprehensive project
library, encompassing a wide range of information from planning through to the

completion of construction.

In 1995, the Generic Building Model (GBM) was released; and it introduced the idea
of project life-cycle management by integrating information from current and future
designs and allowing multiple collaborations between project stakeholders (Eastman
and Siabiris, 1995).

11



Radar CH which used a technology similar to Building Description System (BDS)
was developed by Gabor Bojar in 1982 in Hungary for Apple’s operating system,
Lisa. This software evolved into ArchiCAD, notable for being the first BIM software
for personal computers, and it continues to be widely used in the AEC industry today.
At the same time Parametric Technology Corporation (PTC) was selling a CAD
software called Pro/ENGINEER for mechanical engineers. PTC employees Irwin
Jungreis and Leonid Raiz split and left the company to create a version of the
software for architects. With the recruitment of David Conant, those three began to
work on the software ‘Revit’. In the following years, Revit revolutionized the world
of BIM with powerful tools such as a visual programming environment for building

families and incorporating time as a ‘fourth dimension’ in the building model
(Bergin, 2012).

2.13 Benefits of BIM

Recently, the use of BIM has become more widespread and the benefits of using
BIM to improve organizational practices compared to traditional CAD-based
practices have been conceived. Eastman et al. (2008) listed the potential benefits of

BIM under four main titles that are mentioned and detailed below.

2.1.3.1  Pre-construction stage benefits

BIM technology has the potential to provide benefits even before the communication
between the owner and the architect in order to minimize possible problems.
Developing an approximate building model helps to set reachable cost goals with the
help of cost estimation applications during the pre-design stage. Moreover,

developing a schematic model and doing necessity simulations and analysis is also

12



beneficial for evaluating the functional requirements, which will affect the quality of
the building in the end (Eastman et al., 2008).

2.1.3.2  Design stage benefits

During the design stage, using BIM to develop a 3D model provides accurate
visualizations for all views that are consistent and compatible with each other.
Accurate 2D drawings for different disciplines can be generated at any stage of the
design in a short amount of time and with few errors. Since the objects in the model
are parametrically created, any minor changes can be automatically applied to the
model (Eastman et al., 2008).

BIM technology provides earlier collaboration among the disciplines that are part of
the design process and working simultaneously. This kind of early collaborative
approach supports change management, which not only reduces the errors but also
decreases the cost as BIM allows exploring the problems to be faced during
construction (Eastman et al., 2008).

With the help of BIM models, cost estimation can be made at any stage of the design.
At early stages, the model provides accurate quantities of materials and spaces that
lead to early and accurate cost estimations to fulfill the design intent. As the design
develops, estimations that are even more accurate can be achieved, as the model
includes more detailed quantities. This allows the whole design team to be aware of

the situation during the whole design stage (Eastman et al., 2008).

Improving the building’s energy efficiency and sustainability-related qualities is also

possible from early design stages by using BIM. While traditional methods require

13



a separate analysis process after the design stage, BIM energy analysis tools provide

necessary analysis and evaluation during the early phases (Eastman et al., 2008).

2.1.3.3  Construction and fabrication stage benefits

Conflicts that are discovered on site while constructing are one of the major problems
during the construction stage. As BIM provides 3D models that are the source of all
2D and 3D drawings, the errors caused by incompatible 2D drawings are removed.
With the help of clash detection tools, the systems from different disciplines can be
gathered and compared in order to explore both systematical and visual errors before
the construction stage (Figure 4). This application reduces the construction time and
costs and also provides a more effortless process for the whole project team.
Moreover, the design changes during the construction stage can be implemented into
the building information models directly, which updates the related views and

drawings (Eastman et al., 2008).

Figure 2.4. an example of a clash detection process (retrieved from

http://www.bimservicesindia.com/images/portfolio/coordinate/clas-detection.jpg)

14



The accurately developed building model by using BIM provides an accurate
representation of building components for fabrication and construction. With the
help of BIM fabrication tools, automated fabrication can be made possible since the
components are modeled in 3D. This also decreases the cost and time during the
construction since it enables offsite fabrication. Moreover, the quantities and
specifications of the building components and materials can be used while
purchasing products and materials, which supports the integration of procurement
and design-construction stages. Furthermore, BIM provides improved planning
among subcontractors of the project in order to make the best scheduling for the
construction site, as the building models contain accurate information about the
whole process. Therefore, BIM supports better implementation and lean construction
techniques, which aim to minimize wasted effort and materials (Eastman et al.,
2008).

2134 Post-construction benefits

The benefits of using BIM extend beyond the design and construction phases to
include the post-construction or operational phase. The building model includes
information about the systems to be used in a building, such as mechanical and
electrical equipment. This leads to better management and operation of the facilities

for the owner (Eastman et al., 2008).

2.2 BIM Implementation

The idea of BIM dates back to the 1960s, beginnings of the computing and
programming. Solid modeling software and programs began appearing in the 1970s

and 1980s in the sector. However, many consider the launch of ArchiCAD in 198 as

15



the true beginning of BIM. In 2000, after the development of the Revit software, the

industry transformed towards an effective implementation of BIM (Bergin, 2012).

Arayici et al. (2011) cited Nour (2007) that the AEC industry has recently been
encountering a transformation. This shift is characterized by increased productivity,
efficiency, quality, and sustainability, alongside reduced life-cycle costs, lead times,
and duplications. This can be achieved through enhanced collaboration and

communication among parties involved in construction projects.

Although the BIM concept and technology have been around in the construction
industry for a while, its implementation and adoption have not been so well
developed in comparison with other industries like engineering and manufacturing.
However, this has started to change recently as the technology and strategies for
implementation improve, and the construction industry becomes aware of the
positive outcomes of BIM (RICS, 2014). This change has been further encouraged

by building clients and government entities mandating BIM usage in their projects.

Smith and Tardif (2009) claim that the BIM implementation is more a business
decision than a technical one, offering significant benefits like improved
communication, decision-making quality, service quality, reduced cycle time, and
cost efficiency. However, in order to be successful while implementing, an inclusive
business strategy should be applied during the process since BIM does not make
these potential impacts happen by itself. To take full advantage of the technology,
many of the traditional workflows and processes must be changed (Smith and Tardif,
2009). In other words, BIM implementation involves not just learning new software
but also re-educating staff, reassigning responsibilities, altering modeling processes,

and renovating existing workflows (Bernstein and Pittman, 2004).
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In the construction industry, the BIM implementation strategy of many companies is
often limited to basic decisions such as selecting the software to purchase,
determining the number of software licenses needed, and deciding how many
employees to train to use the software. These decisions mostly rely on the thought
of ‘what everyone is using’. This approach inherits from traditional CAD generation
in that it is appealing to avoid taking risks and to follow the market about the new
concept and the technology. The design firms that had a moderate technology
strategy during the CAD generation produced insignificant gains. However, in order
to be successful and productive, organizations should develop distinguishing
strategies among the competitors, which includes examining the needs and selecting
the services to meet those needs (Smith and Tardiff, 2009).

Eastman et al. (2008) emphasize that for effective BIM implementation,
comprehensive changes should be made in a company’s entire business plan. This
requires a full understanding and a well-thought-out strategy before initiating any
changes. In the BIM Handbook, regardless of which industry to be applied, the
general steps to be considered while implementing BIM are listed as:

e Designating a high-level management team to develop a BIM
implementation plan, addressing its impact on the company and external
stakeholders.

e Forming a group of key company managers responsible for executing the

plan, with specified budgets for time, cost, and performance.
e Beginning BIM use on smaller projects in tandem with existing technologies,

and generating traditional documents from the BIM to identify any
limitations in building objects, output capabilities, and software connections.
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e Using initial results to guide the future adoption of BIM software and training
new staff, as well as to warn the senior management about the process,

problems, etc.

e Expanding BIM usage to new projects, fostering collaborative work within
the company, enhancing knowledge sharing, and integrating through the
building model.

e Integrating the BIM approach to all ends of the company’s functions and
updating the contractual documents with clients and partners according to the

new approach.

e Re-evaluating the implementation process based on encountered benefits and
challenges, and setting revised objectives for time, cost, and performance.
(Eastman et al., 2008)

The most effective BIM implementation strategies are those that comprehensively
understand a company’s internal and external business workflows. The focus should
be on using technology to enhance these workflows, rather than reshaping workflows
to accommaodate the technology. Recognizing that the implementation process is part
of a system where each participant adds value is crucial, regardless of the industry
involved (Smith and Tardif, 2009).
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2.2.1 BIM Implementation across the World

Globally, the adoption of BIM in the AEC industry is accelerating rapidly, driven in
large part by significant support from major private and governmental stakeholders
who are keen to institutionalize its benefits.

McGraw Hill’s comprehensive global surveys demonstrate a notable increase in
BIM implementation globally, particularly in North America, where contractor
adoption significantly rose from 28% in 2007 to 71% in 2012. Their research “The
Business Value of BIM for Construction in Major Global Markets” reveals that while
initial BIM adoption was spearheaded by countries like the UK, the USA, Germany,
Canada, and France, recent adopters such as Australia, Japan, New Zealand, and
Korea are rapidly advancing. These newer adopters are not only catching up but also
excelling in certain metrics, including return on investment, indicating a dynamic
shift in the global landscape of BIM implementation (McGraw Hill, 2014). BIM
adoption in the UK was 13% in 2011, and it rose to 73% in 2020 (NBC, 2020).

In January 2014, the European Parliament made a significant move in the European
region by updating the European public procurement rules. This directive, known as
the European Union Public Procurement Directive (EUPPD), suggests that all 28
European Member States could require the use of electronic tools like BIM for public

construction projects in the European Union by 2016. (Autodesk, 2014).

AECOM (2013) anticipates a continual rise in BIM implementation rates, projecting
that the global BIM market, valued at $1.8 billion in 2012, is expected to reach $6.5
billion by 2020.
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Elmali and Bayram (2022) highlight that despite the advancements in BIM adoption,
its implementation continues to be a significant challenge in developing and least-
developed economies. Citing Croft and Fayyaz (2017), they note that, for instance,
in the Middle East, only 10% of construction firms utilize BIM in their projects. The
construction industries in these regions face considerable obstacles and a lack of
clear understanding of best practices, which results in hesitancy to adopt this

technology (Elmali and Bayram, 2022).

Some governments and institutions have mandated BIM deliverables globally. In
order to fulfill the requirements of them, standards and guidelines have been
published. While those standards and guidelines include different contents according
to the target audience, they provide fundamentals for the BIM execution process,
which encourages companies that work in those countries or with those institutions
to implement BIM (Gercek et al., 2017).

Table 2.1 indicates some of the commonly known guidelines, standards, and
protocols that are published by various governmental and non-governmental

organizations across the world.
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Table 2.1 BIM guidelines, standards and protocols published by governmental and

non-governmental organizations across the world

Region Country Organization (Governmental Guides, Standards,
iy / Non-Governmental) Protocols
CanBIM AEC CanBIM Protocols
Canada | Institute for BIM in Canada
(IBC) IBC BIM Guides
North Us Gegeral _Services .
America Adl}umstrathn (GSA) __ BIM Guides
USA National Institute of Building | National BIM Standards-
Sciences (NIBS) US (NBIMS-US)
American Institute of
Architects (AIA) AIA BIM Documents
Finland | buildingSMART Finland COBIM
Federal Institute for Research
on Building, Urban Affairs and
Germany | Spatial Development (BSSR) | BIM Guide for Germany
The Association of German
Engineers (VDI) VDI BIM Standards
Netherlands Central Government Real
Europe Estate Agency (RGD) RGD BIM Standards
Norway | Statsbygg Statsbygg BIM Manual
The UK Government
Cabinet Office Construction Strategy
NBS BIM Object
UK Royal Institute of British Standards, NBS BIM
Architects (RIBA) Guides
AEC (UK) BIM Protocols
NATSPEC National BIM Guide
Australia | CRC & Australian Institute of | National Guidelines for
Architects Digital Modeling
The Hong Kong Institute of
Building Information Modeling
Hong Kong | (HKIBIM) HKIBIM BIM Standards
Australasia Construction Industry Council
(CIO) CIC BIM Standards
Japan Japan Institute of Architects
(JIA) BIM Guidelines
CORENET Singapore
Singapore | Building and Construction BIM Guides, BIM
Authority (BCA) Essential Guides
buildingSMART
. International BIM
International buildingSMART Standards
1SO ISO BIM Standards
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2.2.2 BIM Implementation in Turkey

The Turkish construction industry, a key sector in Turkey, is projected to grow by
5% by 2018, as per the 2016 Turkish Construction Industry Report (YEM, 2017).
With its significant presence, indicated by 21 Turkish firms in ENR's 2017 Top 250
International Contractors List, Turkey plays a vital role in the global construction
market (ENR, 2017). To maintain its competitiveness, it is crucial for the Turkish
construction industry to adopt current technologies like BIM and develop a
comprehensive, industry-wide implementation strategy to expedite this adoption
(Ezcan et al, 2013).

In the Turkish AEC industry, while there are companies utilizing BIM tools like
Revit and Navisworks during the design phase, the overall adoption of BIM
technology is not widespread. Notable exceptions include significant projects like
the Istanbul Grand Airport and the Kabatas-Mecidiyekoy-Mahmutbey Metro Line

Project.

Several studies have been conducted to assess the state of BIM awareness and usage
in Turkey. These studies aim to understand the current level of familiarity and
application of BIM technologies within the Turkish AEC industry. (Ezcan et al.,
2013; Ozorhon and Karahan, 2016; Erdik, 2018; Sahinkaya et al., 2022).

Ezcan et al. (2013) conducted a comparative study to evaluate BIM adoption in
Turkey against the UK, which is used as a representation of a developed country.
Comparing the awareness of BIM in the UK to Turkey reveals that although the
awareness is two-thirds of the UK, implementation is one-tenths. This major
imbalance reveals that although awareness is there, organizational adaptation is still

immature. This shows that organizational factors are more important in BIM
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adaptation. When asked to do general assessments, respondents show similar tones
in both countries. However, when the assessments require deeper knowledge of the
BIM, differences in the responses start to emerge. These responses confirm that
Turkish respondents’ BIM knowledge is primarily on more general aspects of BIM

and the experience is lower in comparison to the UK.

The study reveals a stark contrast between BIM implementation in Turkey and the
UK, with Turkey significantly lagging. This gap highlights the need for a robust BIM
strategy in Turkey to meet international market demands and maintain its global
industry standing. Such a strategy should consider the unique characteristics of the
Turkish AEC Industry. Despite recognizing the importance of Information and
Communication Technology (ICT) for this industry, comprehensive ICT strategies
crucial for BIM adoption are not widespread in Turkey. The primary challenge is the
lower level of ICT adoption and maturity in Turkey compared to the UK. While
government support is vital for BIM adoption, a short-term focus on global rather

than internal markets may expedite this process (Ezcan et al., 2013).

The comparison indicates that while Computer-Aided Design (CAD) is common in
Turkey, its efficiency is questionable. Despite Turkey's strong presence in the global
construction market, BIM adoption is relatively new and its usage remains limited
and underdeveloped. Many professionals in the Turkish construction industry lack
awareness of BIM, and even those who are familiar with it often do not utilize it
fully, as BIM requires organizational acceptance for broader adoption. (Ezcan et al.,
2013).

Ozorhon and Karahan (2016) conducted a study to identify the critical success
factors (CSFs) for BIM implementation in developing countries, surveying members

of major Turkish construction associations. It was discovered that almost half of the
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respondents have implemented BIM. Moreover, the detailed design and construction
phases are the most common phases to implement BIM, while the implementation is
limited to the operation and maintenance phases. The study identified 16 CSFs
grouped into human, industry, project, policy, and resource-related factors, with
resource-related and human-related factors being most critical for successful BIM

implementation, followed by project, policy, and industry-related factors.

In a study conducted by Erdik (2018), several factors were identified as impacting
the adoption of BIM in Turkey. These include the absence of a national standard for
information sharing, a shortage of skilled professionals, high software costs, and a
lack of government support. Additionally, the desire of many firms to maintain their
existing workflows and routines, coupled with the absence of guidelines, manuals,
and standards specific to the BIM transition process, are also significant factors
influencing BIM adoption in the country (Erdik, 2018).

A survey study conducted by Sahinkaya et al. (2022) highlighted that one of the
primary reasons for the delayed transition to BIM in Turkey is the lack of national
legal regulations. The significance of national policy in facilitating the transition to
BIM was emphasized. Implementing legal regulations at the national level is
expected to accelerate the BIM transition process and increase the adoption rate of
BIM in Turkey (Sahinkaya et al., 2022).

These studies provide a comprehensive overview of BIM implementation among
construction industry representatives in Turkey. In recent years, both governmental
and non-governmental organizations have made strides in publishing standards and
guidelines to meet the regulatory requirements related to BIM implementation.
Notably, organizations such as BIM4Turkey, Bimfili, and buildingSMART Tiirkiye
have been at the forefront of promoting BIM adoption through training programs,
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workshops, and the development of open standards (BIM4Turkey, 2018; Bimfili,
2019; buildingSMART Tiirkiye, n.d.).

Furthermore, the Republic of Turkey Ministry of Transport and Infrastructure (2022)
has published the BIM Technical Specification and Tender Documents (BIM Teknik
Sartnamesi ve Thale Dokiimanlar1) for transportation infrastructure projects, which
outline the application principles necessary for managing BIM processes in projects

conducted by affiliated institutions.

Despite these advancements, there is still a notable gap in the presence of
comprehensive official regulations and specifications specific to BIM in Turkey,
particularly within key documents such as the Public Procurement Law (KIK, 2012),
and the guidelines and specifications published by professional bodies including the
Chamber of Civil Engineers, the Chamber of Architects, the Chamber of Mechanical

Engineers, and the Turkish Contractors Association.

Given information and studies reveal the current situation regarding BIM

implementation in Turkey.

2.2.3 The Role of Public Sector in BIM Implementation

The public sector is instrumental in guiding the industry toward embracing BIM.
Over recent years, there has been a marked intensification in BIM implementations
globally, as an increasing number of government entities and non-profit
organizations across various countries have incorporated BIM into their projects and

offered diverse BIM standards and solutions.
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The requirement of BIM in projects by both public and private sector entities
significantly influences its adoption. Public institutions have a more noticeable effect
on raising BIM awareness compared to their private counterparts. This is exemplified
by the National Building Specification's surveys in the UK, which revealed a decline
in BIM unawareness from 43% in 2011, when the BIM mandate was introduced, to
21% in 2012, and further down to 6% in 2013 (Sacks et al., 2018). Additionally,
government BIM mandates are often intertwined with broader governmental
policies, regulations, and administrative systems, such as Singapore's e-submission
system. Typically, when governments issue BIM mandates, they also release
strategic roadmaps to modify or enhance their regulations, standards, and systems in

alignment with the requirements of their BIM mandates (Sacks et al., 2018).

Public organizations across Europe, the U.S., and Asia began to mandate BIM in the
years leading up to 2010. Norway, Denmark, and Finland were among the first to
require BIM for public projects in 2007. In the U.S., the General Services
Administration (GSA) declared its decision to mandate BIM for all its projects from
2008. Singapore pioneered the BIM-based e-submission system in 2010, and by
2015, mandated the use of BIM for all new construction projects (Shahi et al., 2019).
South Korea followed suit in 2010 with a similar mandate for public projects. Since
these initial implementations, over 15 countries worldwide have either mandated or
announced plans to mandate BIM in their construction projects (Sacks et al., 2018).
Several examples of BIM mandates by public organizations around the world are

given in Table 2.2.

In their study, Cheng and Lu (2015) define six key roles that the public sector plays
in the adoption of BIM, which are “initiator and driver, regulator, educator, funding
agency, demonstrator, and researcher”. A brief explanation of each role is given

below.
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In numerous countries, public organizations have established specific BIM
objectives and mandated BIM usage in public construction projects as part of their
initial adoption of BIM technology. Beyond merely setting BIM goals to steer the
industry, several public entities have also formed dedicated BIM working groups or
committees to facilitate and support the effective implementation of BIM (Cheng
and Lu, 2015).

The public sector can act as a "regulator” in the adoption of BIM by creating
guidelines that provide direction and establish uniformity in BIM applications across
construction projects. These standards or guidelines can be tailored to specific

regions or applied universally (Cheng and Lu, 2015).

While many public organizations adopting BIM have initiated in-house training for
their staff, the public sector can also play a pivotal role in broader industry education
regarding BIM implementation. This includes reinforcing the integration of BIM
education within academic institutions and colleges (Cheng and Lu, 2015).

The public sector can stimulate BIM promotion within the AEC industry by offering
financial support for BIM-related initiatives. Such funding can increase enthusiasm
for BIM implementation, particularly in construction firms where cost may be a
barrier (Cheng and Lu, 2015).
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Table 2.2 BIM mandates from several public organizations (adapted from Sacks et

al., 2018)

Country

Organization

Target Year

Requirements

Norway

Statsbygg

2007-2010

The 'One-Five-Fifteen-All' trajectory:
Commencing with a single project
mandate in 2007, the requirement
expanded to five projects in 2008,
escalated to fifteen projects in 2009,
culminating in the stipulation that all
public projects from 2010 onwards
were obligated to utilize IFC.

Denmark

bips/MOLIO

2007-2013

Beginning January 2007, the use of
IFC mandated for all public projects
exceeding EUR 3 million as a criterion
for BIM compliance. By 2013, the
Danish government extended this
mandate to include public construction
projects exceeding EUR 0.7 million
and those above EUR 2.7 million
receiving loans or grants from
government bodies, specifying the use
of ICT/BIM.

Finland

Senate
Properties

2007

Since 2012, following the release of the
Common BIM Requirements
(COBIM), there has been a mandate for
all public projects to implement
IFC/BIM. Major entities such as
Senate  Properties and leading
construction companies have been
requiring BIM for their projects,
utilizing COBIM as a guiding
framework.  Additionally, Finland
initiated the KIRAdigi program, which
encompasses a strategy to integrate
BIM into the building permit process.
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The US

GSA 2008

GSA has mandated the use of BIM on
all its major projects, specifically those
exceeding approximately USD 35
million and involving appropriations
from the U.S. government, in
accordance with the guidelines set out
in the GSA Guide Series.

The UK

BIM Task
Group / The
Cabinet Office

2016

In 2011, the UK government declared
its intention to mandate the
implementation of BIM at the UK BIM
Level 2 standard for all public projects
by the year 2016.

Singapore

BCA 2013-2015

By 2013, a requirement was
established for all new building
projects exceeding 20,000 m2 to utilize
‘Architecture BIM e-submission.' This
requirement was expanded in 2014 to
include  'Engineering BIM  e-
submission' for all new building
projects larger than 20,000 m2. By
2015, the mandate further evolved to
stipulate that all new building projects
over 5000 m2 must employ
'Architecture and Engineering BIM e-
submission.'

South
Korea

Ministry of 2010-2016
Land,

Infrastructure,

and Transport

(MoLIT)/

Public

Procurement

Service (PPS)

In 2010, a minimum of two projects
were mandated to use BIM, expanding
to three in 2011. By 2012, all 'total
service' projects over KRW 50 bhillion
required BIM, a mandate extending to
all such projects from 2016. Total
service' projects are those fully
managed by PPS, from procurement to
construction.
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By executing pilot projects, the public sector can effectively demonstrate and exhibit
the application of BIM technology across diverse construction projects. These pilot
projects serve as practical examples, providing valuable insights into success factors
and lessons learned, which can be shared with other entities within the industry
(Cheng and Lu, 2015).

Research and development play a crucial role in advancing the utilization of BIM
across various dimensions within the industry. The public sector can contribute to
this by undertaking BIM research internally, collaborating with academic or research
institutions, or by providing financial support to third-party entities engaged in BIM-
related research projects. These efforts are essential for continuous improvement and

innovation in BIM usage (Cheng and Lu, 2015).

2.3 Building Permit

In Section 2.2, the varied roles of the public sector in BIM were explored,
encompassing functions from initiation to research. Building on this foundation, this
chapter focuses on the transformation of building permit processes by governmental
bodies and local authorities. It emphasizes the critical role of public entities, such as
municipal governments and ministries, in overseeing building permit processes in

Turkey.

Obtaining a building permit is a critical prerequisite for initiating construction
projects, especially in urban settings. This permit, issued by public authorities,
authorizes the start of construction activities, whether for new structures or
modifications to existing ones, in compliance with applicable laws, regulations, and
codes (Ullah et al., 2022).

30



The process of securing a building permit is integral to the effective utilization of
land. It is essential for guaranteeing the safety and quality of buildings and plays a
key role in the realization of sustainable and smart urban development (Guler and
Yomralioglu, 2021).

The project approval process is a repetitive cycle, necessitating the continuous
updating of all changes across every detail of the project for all stakeholders
involved. It is characterized as a process prone to error, time-consuming, and

challenging to monitor (Eastman et al., 2008).

Shahi et al. (2019) developed a four-tiered framework to describe the evolution of
building permit systems. Level O denotes the conventional permit process, relying
on physical document submission and manual review by municipal authorities. Level
1 introduces basic e-permit systems, where 2D drawings and other documents are
submitted digitally via a web interface, followed by a manual evaluation of these
digital files. Level 2 incorporates BIM into the permit process, allowing for the
submission of detailed BIM models of facilities and enabling automated code
compliance checks. Level 3, envisioned as the future standard, integrates BIM and
GIS fully into the permit system. This level allows for buildings to be assessed not
just individually but also in relation to their urban environment and neighboring
structures (Shahi et al., 2019).

Many countries utilizing e-permit applications in their project approval processes are
at Level 1 (Noardo et al., 2020). At this level, e-permit systems offer time and cost
savings by facilitating document submissions and tracking with the relevant
authorities. However, the inspection and verification process is still conducted

manually using 2D drawing documents (Noardo et al., 2020). This approach does
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not fully address the fundamental issues inherent in the traditional project approval

process (Level 0).

231 Traditional Building Permit Process

Acquiring a building permit is a multifaceted procedure involving numerous
stakeholders and various stages. In numerous countries, this process remains
predominantly analog, with information being exchanged in paper format. Some
nations have adopted e-submission systems, handling information through digital
file formats like PDF and DWG. The current building permit process is often viewed
as subjective and susceptible to human error. It is characterized as time-consuming,
challenging to monitor, and unpredictable, often due to unclear regulations (Shahi et
al., 2019). Such inefficiencies in building permit procedures can lead to significant

delays in the overall construction process.

During the project approval process in Turkey, the responsible authority receives
project submissions and documentation in a specific format, as outlined in the
Planned Areas Zoning Regulation (2017). Any non-compliance with regulations or
necessary corrections identified in the project are communicated to the project author
by the reviewing authority. The author then makes the required adjustments or
changes, reflecting these across all project outputs such as plans, sections, elevations,
and detailed drawings, and resubmits the updated project to the authority. The
authority conducts further reviews, and this process is repeated as necessary until a
building permit is issued. This iterative review and correction process ensures that
all project documentation aligns with the established zoning and building regulations

before final approval (Planli Alanlar imar Yonetmeligi, 2017).
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In Turkey, the process of inspecting and approving building projects is completed
using traditional methods. This typically involves submitting and reviewing projects
in paper format or on CDs. However, these methods often face issues like a lack of
transparency in procedures, heavy paperwork, and slow progress due to manual
reviews (Shahi et al., 2019; Guler and Yomralioglu, 2021). The traditional project
approval process, carried out using these methods, is repetitive, time-consuming, and

prone to errors for architects and relevant authority personnel (Eastman et al., 2009).

In line with modern technology and advancements, design methods and processes
are rapidly evolving. Many project designers are keeping pace with these
developments. Despite this, the traditional approval process continues to be

conducted manually.

2.3.2 BIM-Based Building Permit Process

The traditional building permit process, characterized by its time-consuming nature,
difficulty in tracking, and susceptibility to errors, necessitates digitalization to
enhance efficiency. BIM offers a solution, with the potential to streamline and
automate the process, provided it is embraced by the regulatory bodies managing

building permits (Olsson et al., 2018).

A BIM-based permit process allows for the submission of BIM models instead of
traditional 2D drawings and enables automated code compliance checks, replacing
manual reviews (Ullah et al., 2022). Although the integration of BIM into building
permit processes is not yet widespread, certain countries like Singapore, Finland, and
Norway have made significant progress in incorporating BIM into their building
permit systems (Shahi et al., 2019).
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In a standard BIM-based building permit procedure, the applicant, typically the
designer, submits building information models. Given the substantial adoption of
BIM in architectural practices, this initial submission stage is not overly challenging,
though specific additional criteria and guidelines are needed to ensure the models are
compatible and accurate for the permit process. On the authority's end, the submitted
building model undergoes automated code compliance checks against relevant laws
and regulations. Provided the design and other details in the digital model meet the
stipulated legal requirements, the building permit is issued (Ullah et al., 2022).
Overall, BIM-based building permit systems are regarded as efficient, user-friendly,
highly precise, and feasible. The comparison of the procedures of different levels of

permitting systems is illustrated below in Figure 2.5.

Automated code compliance checking in BIM-based building permit systems entails
converting regulations from their natural language into a format readable by
computers. This translation is identified by Olsson et al. (2018) as a significant

challenge due to technical and legal complexities.

While digital systems that accept BIM models for building permit applications are
not yet widespread, some public authorities and municipalities in various countries
have begun integrating BIM models to varying extents in their permit processes or
are experimenting with pilot projects for the development of such systems (Ullah et
al., 2022). Singapore's Building and Construction Authority's CORENET e-
Submission system is recognized as a forerunner in BIM e-submissions for building
permits, capable of processing BIM models in various disciplines like architecture,
structural, and MEP (mechanical, electrical, and plumbing) (BCA, 2016). Similarly,
countries like Finland, Norway, The Netherlands, and Sweden have public authority-
supported projects exploring the use of BIM models in building permit processes
(Noardo et al., 2020).
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35



Technically, within AEC organizations, the requisite BIM tools are readily available.
For instance, architecture firms opting for BIM have access to various software
applications like Autodesk Revit and ArchiCAD for model-based design creation.
Conversely, when municipalities choose to adopt BIM, they face the challenge of
developing systems capable of automatically checking submitted BIM models
against specific rules and regulations. This is complicated by the fact that regulations
can differ significantly not only from country to country but also between
municipalities within the same nation (Ullah et al., 2022).

Ullah et al.'s (2022) research indicates that implementing BIM in building permit
processes for municipalities or public regulatory bodies is fraught with challenges.
Nonetheless, factors such as management support, perceived benefits of a BIM-
based building permit system, early engagement of municipal employees through
training, and heightened BIM awareness can serve as significant drivers for the

successful adoption of BIM-based building permit processes.

In Turkey, there are strategic visions aimed at enhancing the functionality of building
permit processes. The "2018-2022 Strategic Plan™ by the Ministry of Environment
and Urbanization (MEU) includes objectives to streamline building permit
procedures (MEU, 2017). Additionally, the "2020-2023 National Smart Cities
Strategy and Action Plan" by MEU emphasizes the necessity for BIM-based building
permit processes (MEU, 2019). Moreover, the "12th Development Plan™ by the
Presidency of Strategy and Budget (2023) outlines the need for digital transformation
in the AEC industry. This plan advocates for the gradual implementation of digital
design principles like BIM, digital project delivery, autonomous project control, and
sets related targets. These publications and strategies emphasize the growing

importance of an alternative framework for building permit procedures in Turkey.
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24 Institutional Work

Institutional work theory, originally proposed by Lawrence and Suddaby (2006),
presents a framework emphasizing the role of agency in institutional theory. The
theory concentrates on ongoing activities essential for creating, maintaining, and
changing institutions. It highlights the vital role of organizations, regulatory bodies,
and policy institutions in actively shaping and revising the norms, practices, and
structures that guide their operations. This theory is a key component within the
larger scope of organizational and institutional theory, emphasizing the dynamic

interplay in institutional processes (Lawrence and Suddaby, 2006).

2

The term “institutional work” refers to the deliberate efforts of individuals and
organizations to create, maintain, and disrupt institutions (Lawrence and Suddaby,
2006; Lawrence et al., 2009). These actions can range from direct, visible
interventions to more subtle, everyday behaviors. A key aspect of this concept is the
broader perspective of how individuals and organizations utilize influence within the

institutional contexts (Lawrence and Suddaby, 2006).

In the study of institutional work, there is a two-way relationship between institutions
and actions. Institutions shape actions through their frameworks and regulations.
However, actions also modify these frameworks and regulations. The study of
Lawrence et al. (2009) primarily focuses on how actions and actors influence
institutions, in contrast to many institutional studies that focus on the effect of

institutions on organizations.

Lawrence and Suddaby (2006) suggest that institutional work revolves around three
key aspects. Firstly, it emphasizes the awareness, skills, and reflexivity of actors,

both individually and collectively. Secondly, it promotes an understanding that
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institutions are shaped by the actions of these actors, whether conscious or not.
Lastly, it advocates for a perspective that recognizes that all actions, including the
ones aimed at changing institutional structures, are naturally embedded within

existing institutionalized rules.

Institutional work includes three main categories, named as creating, maintaining,
and disrupting institutions, and each category contains different forms of institutional

work.

e Creating institutions includes actors working to establish new institutions
or transform existing ones. This process is categorized into three broad types:
firstly, the reconstruction of rules, rights, and boundaries governing resource
access; secondly, the reconfiguration of belief systems of actors influencing
their actions; and thirdly, the reshaping of actions that change the limits of

meaning systems (Lawrence and Suddaby, 2006)

e Maintaining institutions is crucial for the survival of the institutions. This
includes compliance with rule systems or sustaining existing norms and
belief systems (Lawrence and Suddaby, 2006). The perception of institutions
as self-replicating (Scott, 2001) or sustained by regulative mechanisms
(Jepperson, 1991) is challenged by recognizing the need for active

maintenance.

e Disrupting institutions focuses on the efforts to deinstitutionalize or
challenge the status quo. Actors often seek to disrupt institutional norms that
are perceived as misaligned with their interests, targeting and undermining
the enforcement mechanisms that support these institutional norms
(Lawrence and Suddaby, 2006).
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In this thesis, the focus is on creating and maintaining institutions. Detailed

information on those two types of institutional work will be given in this section.

24.1 Creating Institutions

Creating institutions, one of the three key forms of institutional work, particularly
emphasizes institutional entrepreneurship. This process involves the strategic and
skilled efforts of actors (Lawrence and Suddaby, 2006) to establish new norms and
rules, along with corresponding rewards and sanctions. While this ability is often
tied to specific roles, such as state authorities or professional bodies, actors can
acquire it through political and economic strategies that elevate their position within
the field.

Lawrence and Suddaby (2006) categorize nine types of institutional work for
creating new institutions into three main groups. The first group involves 'vesting',
'defining’, and 'advocacy', focusing on political activities that reshape rules and
resource access. The second group includes 'constructing identities', ‘changing
norms', and ‘constructing networks', centering on reconfiguring the belief systems of
actors. The final group comprises 'mimicry’, ‘theorizing’, and 'educating’, aimed at

modifying abstract categorizations and meaning systems.

e Advocacy in institutional work involves accumulating political and
regulatory support through strategic social persuasion. This process aims to
reallocate material resources or social and political capital, essential for
establishing new institutional structures and practices. As a powerful
mechanism, advocacy influences the perception and legitimacy of
institutional norms, determining which norms are adhered to or disregarded.

This aspect is critical for the cognitive legitimacy of emerging institutions.
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Defining refers to creating rule systems that shape status or identity, define
membership boundaries, or establish status hierarchies within a field. This
work is primarily concerned with forming ‘constitutive rules' that facilitate
rather than restrict institutional action, often aimed at setting the groundwork

for future institutional structures and practices.

Vesting in institutional work includes establishing rules that assign property
rights. This process involves creating new actors and dynamics in the field
by altering market relationship rules. Vesting also includes a degree of shared

coercive or regulatory authority.

Constructing identities is a crucial aspect of institution creation in
institutional theory, as it defines the relationship between an actor and their
operational field. This form of institutional work is particularly significant in
the development of professions, as evidenced by research focusing on the

emergence and transformation of professional fields.

Changing normative associations involves redefining the links between
practice sets and their moral and cultural underpinnings. This type of
institutional work typically leads to the creation of institutions that align or
complement existing ones, encouraging actors to support yet critically assess
these institutions. It often requires replacing field-specific norms, which
might focus on human welfare or professional independence, with more

generalized, private-sector, profit-driven norms.
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Constructing normative networks is about building inter-organizational
connections that grant normative approval to practices and establish a
relevant peer group for normative compliance, monitoring, and assessment.
This process typically involves transforming formerly loose coalitions of
diverse actors into networks that influence new institutions, often operating

alongside pre-existing institutional activities and structures.

Mimicry in institutional work is the process of aligning new practices with
established, widely accepted ones, including technologies and rules, to
facilitate easier adoption. This strategy's effectiveness lies in its ability to
make new structures relatable and approachable by comparing them with

existing ones, while also highlighting potential flaws in past practices.

Theorizing in institutional work involves creating and refining abstract
categories, as well as formulating chains of cause and effect. It entails naming
new concepts and practices to integrate them into the field's cognitive
framework. This process includes articulating the causal and temporal
relationships among institutional elements, contributing to the narrative

aspect of theorizing.

Educating actors on the skills and knowledge needed for the new institution
is the last type of institutional work related to institutional creation. This
cognitive effort is crucial as it not only involves teaching new practices but
also connecting these practices with existing control mechanisms, facilitating

the integration of the new institution.
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2.4.2 Maintaining Institutions

The maintenance of institutions, one of the three key forms of institutional work,
includes more than just preserving stability or lack of change; it is about actively
supporting, repairing, or recreating existing norms and practices to ensure ongoing
continuity and compliance (Lawrence and Suddaby, 2006). This process is often a
response to changes within institutional environments and requires significant effort.
In order to maintain institutions effectively, individuals must adapt to new
organizational evolutions, including integrating new members, technological
changes, and demographic shifts. As a result, developing strategies to engage and

socialize new members and incorporate changes into existing routines is essential.

The work of maintaining institutions, performed by individuals or groups, is either
noticeable and non-routine, or subtle and routine. Every institution needs
maintenance for its survival. Such maintenance demands significant effort, either
individual or collective, and it often leads to changes in existing practices while
keeping their fundamental principles untouched. This aspect of institutional work,
similar to creation and disruption, mainly involves how individual actions affect

institutions (Lawrence and Suddaby, 2006).

According to Lawrence and Suddaby (2006), there are six types of institutional work
related to institutional maintenance, which are “enabling”, “policing”, “deterring”,
“valorizing/demonizing”, “mythologizing”, and “embedding and routinizing”.
While the first three types focus on adherence to rules, the last three concentrate on

maintaining and reproducing established norms and belief systems.

e Enabling work includes establishing rules and processes that guide

institutions, and empower individuals to uphold ongoing institutional
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practices. This type of work is crucial for the continued existence and
strengthening of institutional practices. The more these practices are
maintained over time, the more they contribute to the consolidation of the

institution as a whole.

Policing in institutional maintenance includes ensuring adherence to the
institution’s rules through methods like enforcement, auditing, and
monitoring. It primarily uses sanctions and inducements as tools. In
professional institutions, auditing and monitoring can effectively guarantee

compliance.

Deterrence is about ensuring rule compliance through coercive measures
that prevent change. It includes using the threat of consequences to enforce

compliance among individuals.

Valorizing and demonizing in institutional maintenance include
demonstrating positive and negative examples to the public, which illustrates
the fundamental norms of an institution. This approach helps in guiding how
actors view the moral standing of others, thereby reinforcing institutional

beliefs and their influence.

Mythologizing in institutional maintenance involves keeping institutions
intact by creating and preserving myths around past events. This includes
creating and occasionally retelling stories that support the foundational

norms of the institution.
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e Embedding and routinizing involve incorporating normative foundations
into everyday routines and practices. This process, through repetitive
activities like training, education, recruitment, certification, and celebratory
ceremonies, ensures the ongoing replication and maintenance of institutional

practices.

In this thesis, the concept of institutional work serves as a lens to comprehend the
active roles of social actors, especially governmental bodies and local authorities, in
shaping and steering the adoption of BIM in the Turkish AEC industry. This
theoretical framework provides a platform to examine the ways in which these
pivotal stakeholders exercise their agency, either to support the integration of BIM
practices or to confront entrenched institutional norms. Through this approach, the
thesis aims to illuminate the intricate dynamics and interplays involved in the

adoption of BIM in Turkey's AEC sector.

2.4.3 Building Information Modeling and Institutional Work

BIM technology, by its nature, introduces significant changes in construction project
management, challenging traditional practices and norms. It represents a shift from
conventional methodologies, requiring an adaptation of existing institutional
structures (Bosch-Sijtsema and Gluch, 2021).

Technological advancements, particularly in the AEC industry, are recognized for
their transformative impact on professional institutions. As such, the emergence of
new practices and norms in BIM management is anticipated to significantly
influence existing institutions in construction project management (Kokkonen and

Alin, 2016). Addressing the challenges associated with BIM adoption requires a
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holistic approach that extends beyond the realms of tools, knowledge, and culture,
venturing into economic and organizational theory perspectives, as suggested by
Turk (2016). In this context, the theoretical framework of institutional work has
become increasingly relevant, offering insights into the complex factors that affect
the adoption of BIM technology.

Bosch-Sijtsema and Gluch's (2021) research examines the role of BIM actors
(including coordinators, strategists, and managers) in maintaining, creating, or
disrupting institutions within construction project management to facilitate the
integration of BIM. The study delves into the transformative impact of BIM actors
in the construction industry, focusing on how their actions and decisions contribute
to the institutionalization of BIM practices. It defines institutions in this context as
the regulations, norms, informal rules, and cognitive structures that underpin
standard practices in construction project management. BIM professionals are
highlighted as key agents in either creating or challenging these institutions, thereby
emphasizing the significance of the role and agency of BIM actors in the evolving

landscape of construction project management institutions.

The findings of the study (Bosch-Sijtsema and Gluch, 2021) highlight the role of
BIM actors in advocating for the adoption and application of BIM technology within
project networks and their contribution to developing new BIM practices within
firms and across organizational boundaries. BIM actors engage in creating new
practices and institutions while also adapting to and negotiating within the existing
frameworks of construction project management. They are active in spreading BIM
management, not only through promotion and training but also by establishing new
roles and responsibilities and fostering internal education. Despite their push for new
practices, BIM actors also play a role in maintaining traditional institutions,
sometimes constrained by time and project structures. A notable tension arises in the

role of the BIM actor, as they are involved in both the development of new practices
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and the negotiation of their specific roles and responsibilities. Additionally, the study
observes a potential overlap between the roles of BIM actors and project managers.
As project managers gain more BIM skills, the distinct role of the BIM actor could
diminish (Bosch-Sijtsema and Gluch, 2021).

The relationship between BIM implementation and institutional work has significant
implications for construction project management. It calls for a reevaluation of roles,
responsibilities, and practices in light of the transformative potential of BIM.
Understanding this relationship is crucial for leveraging the full potential of BIM and
ensuring that its implementation leads to more efficient, collaborative, and

innovative construction project management practices.

This study holds importance due to its focus on addressing a notable gap in the
existing literature regarding the adoption of BIM in the context of building permit
processes, particularly from an institutional work perspective. While previous
research has extensively explored BIM in various dimensions within the AEC
industry, there remains a limited understanding of how governmental bodies and
local authorities, especially in the Turkish AEC industry, navigate and manage the
integration of BIM in building permit processes.

The study contributes to the literature by offering insights into the roles and
responses of public sector entities during the BIM adoption process. It delves into
how institutional norms, practices, and regulations influence and are influenced by
the emergence and implementation of BIM technologies from the institutional work

perspective.
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CHAPTER 3

MATERIAL AND METHOD

This chapter provides a detailed explanation of the material and methods employed
in this study. It outlines the research approach and the essential components used to
investigate the institutional dynamics of Building Information Modeling (BIM)
implementation and the roles of governmental bodies and local authorities that are
conducting the building permit processes within the Turkish AEC industry.

3.1 Research Methods

The research was conducted through a qualitative research design, which was
appropriate due to the research’s goal of identifying ideas, shared interpretations, and
their tangible expressions (Gephart, 2004). Within the realm of social sciences,
qualitative research methodologies are employed to delve into the complexities of
human actions, which often prove too intricate for quantitative methods to fully
capture (Schwandt, 2007). Researchers focusing on qualitative approaches examine
subjects within their natural environments, striving to comprehend and interpret
various phenomena through the lens of the meanings and interpretations ascribed to
them by individuals (Denzin and Lincoln, 1998). In order to assess the potential
insights that institutional work may reveal regarding the extent of BIM adoption and
the potential approaches of governmental bodies and local authorities, a study was

conducted involving interviews.

The adoption of semi-structured interviews as a primary data collection method was

instrumental in gaining in-depth insights. It enabled the exploration of personal
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experiences and interpretations of the interviewees, providing a richer, more nuanced
understanding of the subject matter. The interviewees were primarily architects
specializing in building permit within their respective institutions, which positioned
them uniquely to offer valuable perspectives on the building permit process and

related practices.

This study was conducted over two sequential interview rounds with professionals
involved in building permit processes within the Turkish AEC industry, specifically,
those employed at public local authorities and ministries. The initial round of
interviews was designed to assess the current level of knowledge and awareness
regarding BIM among these professionals. Following an analysis of preliminary
data, the second round of interviews delved deeper, exploring these professionals’
perspectives and challenges through the framework of Institutional Work theory.
This approach aimed to uncover the nuanced ways in which institutional norms and
practices influence and are influenced by the adoption and integration of BIM

technologies in their workflows.

To guarantee the precision and dependability of the data collected, the interview
guides were thoughtfully crafted. They comprised a series of informative questions
to establish a foundational understanding, followed by a set of Likert Scale questions
to quantitatively gauge opinions and attitudes. The interview sequence concluded
with several open-ended questions, designed to elicit more in-depth, qualitative
responses and allow for a richer exploration of the participants' views and
experiences. This comprehensive approach to data collection was instrumental in

ensuring a robust and multifaceted understanding of the subjects under study.

The research received the requisite approvals from the Human Subjects Ethics
Committee at the Middle East Technical University. An Informed Consent Form is
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provided to the participants, which gives comprehensive information. This
information includes the study's objectives, interview procedures, data utilization,
confidentiality guarantees, voluntary participation, and contact details of the
researcher and research coordinator. Before each interview, participants received
verbal explanations about the research’s objectives, and the interviews followed the
prescribed methodology. Furthermore, all respondents were assured of the research'’s
confidentiality, as it had been previously approved by the Applied Ethics Research
Centre of METU.

The first round of interview sessions was carried out in December 2023, specifically
within a city in Turkey, Ankara. Prior to commencing each interview, informed
consent was secured from the participants to ensure ethical compliance.
Subsequently, the respondents were presented with questionnaires to complete.
Following the questionnaire phase, semi-structured interviews were conducted,
featuring six open-ended questions designed to elicit detailed insights. These
interviews took place at the interviewees' respective offices, providing a comfortable
and familiar environment for the participants. Each interview session spanned
approximately 30 minutes, allowing for in-depth discussions while respecting the
time constraints of the interviewees. Among the participants of the questionnaire,
one out of ten respondents was unable to provide answers to the Likert Scale
questions concerning BIM implementation in the industry and its application in
building permit processes. This was due to their limited familiarity with BIM-related
concepts and practices. A brief introduction to BIM has been provided to this

interviewee before proceeding with the following open-ended questions.

The second round of interview sessions was conducted in March 2024, involving the
same participants as in the initial round, with the exception of one individual who
was unable to attend due to personal circumstances. As with the initial round,

informed consent was obtained from all participants to ensure adherence to ethical
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standards. To set the context and enrich the discussion, participants were provided
with a brief overview of the literature on the digitalization of building permit
processes, prior to the interviews. This preparatory step helped to familiarize them
with the topic and facilitate a more informed response during the subsequent semi-
structured interviews. These interviews comprised twelve open-ended questions
designed to delve into participants' experiences and perceptions. Each interview was
held at the interviewees' workplaces and lasted approximately 30 minutes, ensuring
a focused and efficient discussion.

The majority of the interviews were captured through audio recordings, subsequently
transcribed, and coded for analytical purposes. In cases where interviews were not
recorded, detailed notes were taken meticulously throughout the conversations to
ensure all aspects of the questions were thoroughly addressed. Following each
interview session, a summary was compiled within a 24-hour timeframe. These
summaries and the overall results were then organized according to the relevant key
concepts of institutional work theory, as previously outlined in the study. This
structured approach facilitated a comprehensive and systematic analysis of the data

in line with the theoretical framework.

3.2  Research Material and Data Analysis

The core material for this study was derived from the valuable insights and
perspectives provided by professionals from various governmental bodies and local
authorities within the Turkish AEC industry. These were gathered through carefully

structured questionnaires and semi-structured interviews.
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Data for this research was meticulously collected through a combination of
questionnaires and semi-structured interviews. The participants comprised ten
professionals, drawn from three distinct municipalities in Ankara, Turkey, along
with representatives from two separate departments of a Ministry which is the main
responsible one in the related field. This ministry plays a pivotal role in the building
permit processes within the Turkish AEC industry. Detailed information about the

participants can be found in Table 3.1.

Table 3.1 Participant profiles

Label Organization Role Experience (years)
Participant 1 Ministry — Dept. A Architect 6-10
Participant 2 Ministry — Dept. A Architect 16-20
Participant 3 Municipality A Architect 6-10
Participant 4 Municipality A Architect 11-15
Participant 5 Municipality A Architect 0-5
Participant 6 Municipality B Architect 21+
Participant 7 Municipality B Architect 6-10
Participant 8 Municipality B Architect 6-10
Participant 9 Municipality C Architect 11-15
Participant 10 Ministry — Dept. B Dept. Head 21+

For the first section of the initial round of interviews, the content of the questionnaire
is outlined in informative questions in Table 3.2 and for Likert-Scale questions in
Table 3.3. The questionnaire was structured in three distinct parts to gather
comprehensive data. Initially, the interviewees responded to four informative
questions, providing insights into their professional backgrounds and specific roles

within their respective institutions. This was followed by a set of three questions
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aimed at assessing their awareness and experience with BIM. The final segment of
the questionnaire consisted of three carefully formulated questions, focusing on the
participants' perspectives regarding BIM implementation within the industry and its
application in building permit processes. These questions were designed on a Likert
Scale with a 5-point ordinal scale, allowing for a nuanced understanding of the

interviewees' attitudes and opinions on these topics.

Table 3.2 Questionnaire questions dedicated for the background of the respondents
for the first round

Questions

What is your profession?

What is your title in your institution?

#

1

2

3 What is your experience in your profession?

4 What is your experience in your institution?

5 What is your knowledge about Building Information Modeling (BIM)?
6 Have you worked in project design processes in the industry before?

7

Have you worked with BIM processes before?

For the data analysis of Likert Scale questions, the distribution of responses is
displayed with frequencies/percentages of responses in each category. To accurately
calculate the frequency of these responses, the total number of participants who
selected each level of agreement was recorded. These values were then converted
into percentages to facilitate a clearer and more standardized interpretation of the
data.
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Table 3.3 Questionnaire questions (Likert Scale) for the first round

# Questions

8 What are the reasons that may prevent companies in the sector from using BIM?
(Likert Scale)

a.

- D o0 o

g.

Inadequate BIM training and lack of awareness
High initial cost

Difficulty of changing business processes

BIM software and hardware requirements
Lack of technical support and resources

Legal regulations and licensing issues

Lack of communication between project teams

9 What are the reasons that may lead companies in the sector for using BIM?
(Likert Scale)

a.

S@ o oo o

Improving work efficiency

Improving collaboration and facilitating teamwork
Reducing project costs

Increasing quality and reducing error rate
Improving project management and control
Increasing customer satisfaction

Providing competitive advantage

Better visualization and communication
Supporting environmental sustainability goals

10 What are the possible effects of BIM on building permit processes? (Likert Scale)

® o0 oCw

Faster approval processes in project design

More accurate and complete documentation

Better environmental impact assessments

Managing project revisions faster and more effectively

Increasing stakeholder involvement in the approval process by meeting
collaboration requirements

Ability to better manage the entire lifecycle of the project

During the second section of the initial round of the interview process, the

participants responded to six open-ended questions focusing on the existing building

permit processes and operational methodologies within their institutions. The
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objective of these questions was to evaluate the level of digitalization in current

building permit processes, assess the institutions' awareness and efforts towards

digital transformation, and explore both the potential benefits and challenges

associated with implementing BIM. The questions that were directed at this phase

are given in Table 3.4.

Table 3.4 Semi-structured interview questions for the first round

# Questions

1

Could you describe the current building permit processes in your institution,
emphasizing any key steps or procedures?

Can you share your experiences with previous transitions to digital tools (such as
CAD/PDF) in building permit processes? Were there any notable positive or
negative outcomes?

Are there any ongoing or upcoming initiatives for digitalization or automation
aimed at enhancing the building permit process within your institution?

Does your institution regularly conduct training sessions or workshops to keep
staff updated on current digital processes and technologies?

In your opinion, what factors or conditions would support or accelerate a
transition towards digitalization in building permit processes?

From your perspective, what could be the potential benefits and challenges of

integrating BIM into the current building permit processes?

Subsequent to the interviews, the recordings were meticulously transcribed and

coded. The recording will be subjected to a thorough analysis grounded in key

principles of institutional work theory. The extracted quotations from these

transcripts will be systematically categorized, emphasizing the aspects of creation

and maintenance within the framework of institutional work. This categorization is
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instrumental in highlighting the nuanced perspectives and experiences of the
interviewees concerning institutional dynamics in the context of BIM adoption. At
this point of the study, the meanings were used to derive themes instead of words or
word counts for the coding since the interviewees use different words and sentences

that can stand for the same meaning.

In the second round of the interviews, participants engaged with twelve open-ended
questions designed to probe the potential challenges and barriers to the
implementation of BIM within building permit processes. This set of questions was
meticulously crafted to explore the aspects of institutional work relevant to
transitioning toward BIM and e-permitting systems. The focus was on identifying
the dynamics of creating new institutional frameworks and maintaining existing
structures, which may pose barriers to the integration of BIM in building permit
procedures. These inquiries aimed to shed light on institutional barriers and facilitate
an understanding of the necessary institutional changes. Details of the specific

questions asked during this phase are listed in Table 3.5.

Table 3.5 Semi-structured interview questions for the second round

# Questions

1 Despite the current digitalization level of private sector, why do building permit
processes still proceed with manual, paper-based methods?

2 What barriers exist in integrating BIM technologies into the routine workflows
of your permitting process?

3 Can you describe the current rules and procedures that might hinder the transition
to a digital permitting system? How entrenched are these practices in your daily
operations?

4 Are there existing sanctions or deterrents that might discourage innovation or

adoption of digital technologies in your permitting process?
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3+

Questions

5 Are there prevailing narratives or myths within your organization that either
support or hinder the move towards a digital and BIM-integrated permitting
system?

6 How do these narratives influence the organizational culture and openness to
adopting BIM technologies?

7 How might you address misconceptions or lack of knowledge about BIM and its
benefits in the building permit process?

8 Considering a transition to Level 2, what difficulties do you foresee in defining
new roles or redistributing authority to accommodate BIM technologies?

9 Are the current laws/regulations sufficient for the transition?

10 How does the emergence of new professions/roles in transition to BIM affect the
permit process?

11 How do you perceive the impact of BIM adoption on the professional identities
of staff involved in the permitting process?

12 What are the key challenges in developing and implementing training programs

for BIM technologies, considering the current traditional methods?

After completing the second round of interviews, the recordings were meticulously
transcribed. For this round, the general inductive approach was employed for the
analysis of qualitative data derived from in-depth interviews with participants. This
methodological framework facilitates the identification of key themes and patterns
directly from the raw data, ensuring that the findings are closely aligned with the
specific research objectives (Thomas, 2006). Following data collection, a thorough
reading of the transcripts was conducted to gain a deep understanding of the content,
which was essential for the subsequent coding process. Initial codes were generated
by noting recurrent themes and concepts that emerged organically from the text.
These codes were then categorized into broader themes that effectively captured the
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core meanings relevant to the study's aims, such as the challenges and opportunities
related to institutional modifications required for BIM implementation. These
themes are defined and analyzed in the next chapter, Findings and Discussion. This
approach not only supports a structured analysis but also adheres to the principles of
data reduction and synthesis, which are pivotal in managing large datasets and

extracting meaningful insights (Thomas, 2006).
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CHAPTER 4

FINDINGS AND DISCUSSION

This chapter presents the findings derived from two rounds of interviews,
incorporating responses to both the questionnaire and the open-ended questions
posed to ten participants. The findings are organized and presented in subsequent
sections, each dedicated to specific aspects of the collected data. Following the
presentation of the findings, a detailed discussion is provided at the end of each
section, which examines the implications of the data in relation to the study's research

objectives.

4.1  Findings and Discussion of the First Round of Interviews

This section outlines the findings from both the Likert-scale questions in the
questionnaire and the open-ended questions asked during the first round of
interviews. The findings of Likert-scale question responses offer quantifiable
insights, revealing prevailing attitudes and trends, while the open-ended questions
uncover deeper, nuanced understandings of the challenges and opportunities in BIM

implementation.

411 Findings of Questionnaire

In this section, the findings and discussion of the Likert-scale questions are
presented. The obtained responses for each question that are detailed in Table 3.2 are

illustrated separately. The color coding in the figures is as follows: dark blue
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represents 'strongly agree,’ light blue signifies 'agree,’ gray indicates a 'neutral’
stance, light red denotes ‘disagree," and dark red corresponds to ‘strongly disagree.’
The percentages displayed on the stacked bar charts reflect the proportion of
respondents at each level of agreement, providing a visual representation of the

consensus or divergence of opinions on each question.

Reasons that may prevent companies from using BIM

Inadequate BIM training
and lack of awareness

High initial cost

Difficulty of changing
business processes

BIM software and
hardware requirements

Lack of technical support

11%
and resources

Legal regulations
and licensing issues

Lack of communication
between project teams

11% 56%

g !

0 20% 40% 60% 80% 100%
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u Strongly agree W Agree Neutral ®Disagree B Strongly disagree

Figure 4.1. Participant responses of “Reasons that may prevent companies from

using BIM”

The chart in Figure 4.1 presents the reasons that may prevent companies from using
BIM and the level of agreement of respondents. The most agreed-upon barriers to
BIM adoption are difficulty in changing business processes, and inadequate BIM

training and lack of awareness with 89% and 78% of responses of “Strongly agree”
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or “Agree” respectively. Lack of technical support and resources are also a concern,
with a high overall agreement but lower intensity. BIM software and hardware
requirements, legal regulations and licensing issues, and lack of communication
between project teams are recognized as barriers with more varied levels of

agreement and a notable proportion of neutral responses which indicates less

consensus.

Reasons that may lead companies to use BIM

Improving work efficiency

*

Improving collaboration
and facilitating teamwork

Reducing project costs

Increasing quality and
reducing error rate

Improving project
management and control

Increasing customer satisfaction

Providing competitive advantage

Better visualization
and communication

Supporting environmental
sustainability goals
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Figure 4.2. Participant responses of “Reasons that may lead companies to use BIM”

The chart in Figure 4.2 presents the reasons that may lead companies to use BIM and
the level of agreement of respondents. The chart indicates that the most recognized

benefits of BIM are increasing customer satisfaction, improving project management
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and control, and supporting environmental sustainability goals, with 100%
agreement among respondents. While most of the reasons listed receive positive
responses, the only exception is the increasing quality and reducing error rate
category, which has the highest percentage of respondents who disagree.

Possible effects of BIM on building permit processes

Faster approval processes
in project design

More accurate and
complete documentation

Better environmental
impact assessments

Managing project revisions
faster and more effectively

Increasing stakeholder involvement
in the approval process by meeting
collaboration requirements

Ability to better manage
the entire lifecycle of the project

11%
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Figure 4.3. Participant responses of “Possible effects of BIM on building permit

processes”

The chart in Figure 4.3 presents the possible effects of BIM on building permit
processes and the level of agreement of respondents. More accurate and complete
documentation is recognized as the most agreed-upon possible effect with 56% of
the respondents strongly agreeing and 33% agreeing. Similarly, there is a significant
agreement that BIM helps managing project revisions faster and more effectively. In
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contrast, a notable portion of respondents are less convinced of the benefits of BIM

for environmental impact assessments and increasing stakeholder involvement.

The questionnaire conducted among professionals in the Turkish AEC industry
reveals a nuanced landscape of acceptance and resistance towards BIM in the
industry. The data emphasizes a significant cultural and educational hurdle, with
high levels of agreement on the difficulty of changing business processes and
inadequate training hindering BIM adoption. This points to a deep-rooted reluctance
to shift from traditional methods, exacerbated by a perceived lack of support and
clear understanding of BIM’s applications. On the other hand, the unanimous
recognition of BIM's potential to enhance customer satisfaction, improve project
management, and promote sustainability highlights a recognition of its benefits,
despite skepticism about its ability to reduce errors. Furthermore, the mixed
responses regarding BIM's impact on building permit processes —particularly its
effectiveness in streamlining documentation and project revisions versus its less
convincing benefits for environmental assessments and stakeholder engagement—
suggest a selective appreciation of BIM's capabilities. This selective perception may
indicate a need for more comprehensive education and demonstrative projects that
showcase BIM's full range of benefits to foster broader acceptance and

implementation.

4.1.2 Findings of Open-Ended Questions

In this section, the findings derived from the open-ended questions of the semi-
structured interviews are presented and discussed. Each question, as detailed in Table
3.3, isaddressed individually to present a detailed and comprehensive analysis of the

responses.
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- Current building permit processes

The findings reveal that building permit processes in Turkey align with Level 0, as
suggested by the literature. These processes predominantly involve paper-based
submissions, with reviews conducted manually. Interview responses highlighted that
review comments are conventionally communicated to designers via markings on
paper, maintaining this traditional approach. The sole instance of digitalization in
this context appears to be the examination of area calculations and dimensions,

which is conducted using DWG format files.

- Previous transition in building permit processes and positive/negative

outcomes

The responses of the interviewees reveal that one of the most prominent challenges
encountered during the transition to digitalization in building permit processes is the
adaptation difficulties faced by more experienced staff. It was noted that in this
transition period, staff with more experience tended to adhere to traditional methods
longer and adapted to the new digital processes later than their less experienced
counterparts. Following this, the respondents identified the lack of qualified staff and

the absence of adequate training during the transition phase as significant challenges.

- Ongoing or upcoming initiatives for digitalization or automation aimed at

enhancing the building permit process

The responses from the interviewees generally indicated a lack of initiatives or
movements towards digitalization or automation within their institutions. A notable
exception was mentioned in the case of Municipality B, where a firm had presented
proposals for enhancing digitalization and automation of processes. However, the
solutions offered by this firm were reportedly not aligned with the specific needs of
the professionals at the institution. Furthermore, the respondents from Municipality
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B indicated that there have been no subsequent developments, updates, or ongoing

discussions regarding these digitalization efforts.

- Training sessions or workshops to keep staff updated on current digital
processes and technologies

The interview responses generally conveyed that internal training sessions focused
on updating staff about current technologies are not a standard practice within their
institutions. Nevertheless, several respondents mentioned that their institutions
occasionally facilitate training sessions conducted by external firms or experts, but
these are typically organized in response to specific requests from staff members.
Additionally, participants from the Ministry — Dept. A highlighted that their
institution actively encourages staff to participate in workshops conducted by
external organizations, which are centered around contemporary digital technologies
in the AEC industry.

- Factors or conditions that would support or accelerate a transition toward
digitalization

The interview responses suggest that initiating a pilot process and training internal
staff are the most frequently cited factors supporting a transition toward
digitalization. Following these, increasing BIM awareness and changing established
habits were identified as crucial elements in facilitating BIM implementation in the
building permit process. Additionally, a minority of respondents pointed out that
lowering the average age of the staff and the importance of proactive leadership by
the institutions could also play a supportive role in advancing digitalization efforts.
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- The potential benefits and challenges of integrating BIM into the current

building permit processes

The respondents unanimously agreed that the most significant potential benefit of
implementing BIM in building permit processes is the acceleration of these
processes. This primary advantage is supplemented by the potential for workforce
reduction and the prevention of data loss throughout the process. Additionally, the
respondents identified several other benefits: reducing errors, enhancing project
quality, and improving communication. Furthermore, one participant highlighted the
advantage of fostering a transparent process among project stakeholders as a result

of implementing BIM.

The interviewees predominantly identified the potential for a slow and error-prone
transition as the foremost challenge in implementing BIM into project permit
processes. These concerns are closely followed by issues such as insufficient training
and a scarcity of qualified staff to proficiently handle BIM. Additionally, another
important challenge noted is the conflict between BIM practices and existing
regulations in Turkey. The respondents also pointed out the lack of BIM awareness

as another potential obstacle in effectively integrating BIM into these processes.

The qualitative insights gathered from professionals in the Turkish AEC industry
highlight a significant lag in digitalization within building permit processes, with the
current state relying on manual, paper-based systems. The interviews uncover a
resistance to change, particularly among more experienced staff, who are slower to
adapt to digital methods, exacerbating the challenges of transitioning to more
modernized systems like BIM. Moreover, the intermittent nature of digitalization
initiatives and the mismatch between proposed solutions and the actual needs of

professionals underscore a fragmented approach to digital transformation within the
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sector. Training and development also appear to be sporadic and reactive, rather than

systematic, which may hinder the effective adoption of new technologies.

However, despite these challenges, there is a recognized potential for adopting BIM
to streamline and enhance the efficiency of building permit processes. The perceived
benefits of integrating BIM include faster processing times, reduced workforce
requirements, minimized data loss, and improved project quality and stakeholder
communication. However, the transition to BIM is fraught with difficulties,
including the potential for an error-prone implementation phase, a lack of qualified
personnel, and conflicts with existing regulations, which could hinder efforts. These
challenges highlight the need for a more coordinated approach that includes robust
training programs, pilot projects to demonstrate benefits, and leadership committed
to navigating the complexities of digital transformation in the public sector. Such
strategic steps could potentially accelerate the adoption of BIM, leveraging its

benefits to transform building permit processes substantially.

4.2  Findings of the Second Round of Interviews

This section presents the findings from the second round of interviews, analyzed
using the general inductive approach. This analysis offers a detailed exploration of
the institutional dynamics that influence BIM implementation, identifying both
obstacles and facilitative pathways for digital transformation within the industry. It
is important to note that the themes discussed below represent one interpretation of

the data, and alternative viewpoints may also hold validity.

The analysis has identified two primary themes: Maintaining Institutions and
Creating Institutions. Each primary theme includes three sub-themes. For

67



Maintaining Institutions, the sub-themes are "Resistance to Change",
"Organizational Culture and Support”, and "Regulatory and Procedural Inertia". For
Creating Institutions, the sub-themes are "Advocacy and Education”, "Legal and
Regulatory Frameworks", and "Professional Identity and Role Evolution™”. These
themes collectively illustrate the complex interplay between existing institutional

structures and the innovative forces of BIM technology.

4.2.1 Maintaining Institutions

In the context of the Turkish AEC industry, the persistence of traditional practices
within building permit processes is deeply rooted in institutional dynamics. The
theme of Maintaining Institutions explores the various ways through which current
practices are upheld, despite the potential advantages offered by Building
Information Modeling (BIM) technologies. This investigation focuses on how these
practices are perpetuated through specific types of institutional work, including
enabling, deterring, valorizing, demonizing, mythologizing, and embedding
routines. By examining the resistance to change, the influence of organizational
culture, and the inertia within regulatory frameworks, this analysis seeks to uncover
the implications of BIM awareness and readiness among governmental bodies and
local authorities. The responses from participants reveal a complex interplay of
factors that maintain the status quo, highlighting significant barriers that need to be

addressed to facilitate the transformation of building permit processes.

4.2.1.1  Resistance to Change

Resistance to change is deeply embedded within the institutional framework of the

Turkish AEC industry, often exacerbated by entrenched traditional practices and
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cultural resistance to digital methods. Almost all participants mentioned the
difficulty of changing established business habits as a major barrier towards this
transition. This resistance can often be maintained through the Embedding and
Routinizing of traditional practices that have long been established within the
industry.

"In my opinion, the biggest problem with digitalization is people's inability
to leave their comfort zones and habits. Just as we transitioned from paper
to AutoCAD and CD submissions, and even architects who graduated
studying with hand drawings have moved to AutoCAD, we can certainly
transition to BIM as well. | believe change is inevitable, but the greatest issue

| see is people not stepping out of their comfort zones." (Participant 7)

‘... because transitioning to BIM is a relatively new perspective, the
problems that may arise when transitioning to digital processes seem much
larger. This could create issues as it requires people to give up their usual

ways of working, their habits." (Participant 1)

This resistance was also echoed by Participant 9, who pointed out the particular
difficulty in changing habits among professionals working in the public sector and
the lack of decisive actions from upper management. These examples highlight how
deeply institutionalized practices can hinder the adoption of innovative technologies
such as BIM, maintaining a cycle where manual processes are preferred despite the
availability of more efficient digital alternatives. Additionally, the magnification of
transition problems, as noted by Participant 1, can also contribute to the
Mythologizing of potential failures, which creates a culture of skepticism and fear

around new technologies.

69



Overcoming this resistance may require not just technological solutions but a
transformative approach to change management that addresses these deeply rooted
beliefs and fears, promoting a more nuanced understanding of the benefits and real
risks of BIM technologies.

4.2.1.2  Organizational Culture and Support

Organizational culture and the level of support from management play crucial roles
in either facilitating or hindering the adoption of new technologies like BIM. A
significant aspect of this can be the Enabling work, or lack thereof, by leadership
within the industry. Participants have pointed out that insufficient support from upper
management and a lack of resources dedicated to BIM integration are key issues.
This lack of support fails to foster an environment conducive to innovation,

reinforcing a culture that is hesitant to adopt new technologies.

"For this transition to occur, it's not only the staff but also the managers,
indeed the entire team, who must collaborate and demand the same outcome.
While the staff may be enthusiastic and ready to work (with new
technologies), managers can sometimes be reluctant due to the challenges
the process presents, and there may be a tendency to revert to old methods."
(Participant 2)

"... one of the major shortcomings is the lack of initiative from higher
authorities. Perhaps the ministry could force us into this change."

(Participant 7)
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The Valorizing and Demonizing within organizational narratives can also play a
critical role. Participants discussed how older employees are generally less positive
about new processes and technologies, indicating a generational divide in
perceptions and openness to change. Traditional processes are often valorized as
safer and more reliable, while new technologies like BIM are demonized as
unnecessary risks. Such perceptions are often rooted in fear of the unknown and a
lack of understanding of how these new technologies can actually benefit daily
operations.

"Younger staff are open to experimenting and learning (new technologies),
and they are capable of it. However, as we are an old, established institution,
many of our staff are older. They are not very eager to adapt or learn
something new." (Participant 4)

“Our workforce is gradually being renewed. Since our senior staff are not
very familiar with the latest digital technologies, and new staff learn their
roles from these experienced but less technologically adept staff members,

the transition process may be affected.” (Participant 3)

To shift this culture, strategic efforts are needed to not only provide the resources for
BIM adoption but also to actively promote its benefits through targeted training and
visible leadership endorsement. Additionally, changing the narrative within the
organization to valorize innovative practices and demonize inefficiencies in
traditional methods can help shift the cultural alignment toward embracing BIM.
Such a cultural shift is vital for reducing resistance and fostering an environment

conducive to change.
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4.2.1.3  Regulatory and Procedural Inertia

Regulatory and procedural inertia was prominently discussed among the participants
as a significant barrier to adopting BIM technologies. Participants frequently cited
ambiguous regulations that fail to accommodate the nuances of digital workflows.
This ambiguity acts as a form of Deterring, where unclear regulatory frameworks
discourage the adoption of BIM by increasing the risk of non-compliance and
creating uncertainty about legal expectations and procedures. Additionally, these
regulations are Embedded and Routinized within the industry, making any

deviation risky.

"The regulations lack clear boundaries in some parts. Therefore, in some
cases, interpretation and personal discretion are necessary. Therefore,
transitioning to a new digital system could be challenging because this
flexibility may no longer be possible, or some issues may remain unresolved

due to lack of clear guidance.” (Participant 3)

"The regulations we follow are somewhat open-ended. They lack definitive
statements about how things must be done, often relying on interpretation.
This reliance on interpretation can complicate projects, as the same
regulatory clause may be applied differently from one project to another."
(Participant 6)

To address these challenges, there needs to be coordinated efforts toward revising
and updating regulations to better support modern technologies like BIM. This
involves not only redefining what is legally permissible but also vesting the
necessary authority in regulatory bodies to enforce and advocate for these new

standards. Creating a regulatory environment that encourages, rather than
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discourages, innovation can be essential for overcoming the procedural inertia that

currently hampers the adoption of BIM.

4.2.2 Creating Institutions

The theme of Creating Institutions delves into the transformative efforts needed to
integrate BIM technologies within the Turkish AEC industry’s building permit
processes. This theme examines how new practices are not merely introduced but
institutionalized through advocacy, defining new norms, vesting authority in new
roles, constructing identities, changing normative associations, theorizing, and
educating. The focus is on identifying the proactive measures that can cultivate a
supportive environment for BIM adoption, overcoming the entrenched barriers
detailed in Maintaining Institutions. Responses from participants shed light on the
critical need for improved professional education, enhanced legal frameworks, and
a shift in organizational and professional norms. By exploring these factors, the
analysis aims to provide insights into how institutional work can facilitate a more
widespread acceptance and integration of BIM, ultimately transforming the

institutional landscape of building permit processes in Turkey.

4.2.2.1  Advocacy and Education

Advocacy and education are crucial for advancing the integration of BIM
technologies. Participants consistently emphasized the need for continuous training
and proactive advocacy to shift existing perceptions and foster a supportive
environment for digital transitions. Educating the workforce and stakeholders about
the benefits and functionalities of BIM can be essential for overcoming resistance

and skepticism.
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“...(for this transition) qualified staff are required. You need to train your
staff. ... There is a lack of training and information (on digital technologies).

If it were provided, people’s concerns would disappear.” (Participant 2)

"Training on building permit processes must be conducted by someone who
is knowledgeable in the field. Information provided by a professional without
expertise in this area will only be superficial and not beneficial.” (Participant
8)

Alongside education, Advocacy can play a vital role in changing the industry's
perception of BIM, as discussed by the participants. Promoting its success stories
and demonstrating its value in improving project outcomes are necessary to shift the
industry norms and expectations. For instance, Participant 9 mentioned the critical
role of enhancing administrators' understanding of BIM, suggesting that advocacy

must extend beyond the operational level to include executive and managerial levels.

"If a higher authority were to mandate our participation, create awareness
campaigns, and require us to attend group trainings, we could learn the
benefits of these innovations. Breaking down entrenched structures is not
easy. Therefore, it’s essential to emphasize to people that it (transitioning to
BIM) will not be too difficult, that sufficient time will be provided, and that it
will make their work easier, while continuously highlighting the advantages."

(Participant 7)

These efforts need to be comprehensive, addressing both the practical and theoretical
aspects of BIM, and ensuring that all stakeholders are adequately informed about the

implications and advantages of BIM adoption. By doing so, the industry can begin
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to reshape its narrative around construction practices, gradually integrating BIM as

a standard tool in the construction toolkit.

4.2.2.2  Legal and Regulatory Frameworks

Updating and clarifying legal and regulatory frameworks is essential for facilitating
the integration of BIM into building permit processes, as commonly highlighted by
participants. The criticism from participants regarding the inadequacy and ambiguity
of existing regulations emphasizes the necessity for a thorough revision of the legal
framework that governs construction technologies. Defining clearer, more
supportive regulations and Vesting appropriate authorities with the power to enforce
these regulations are critical steps in this process. Moreover, Theorizing about how
BIM can be integrated into existing legal and procedural contexts can help

stakeholders understand and navigate the changes more effectively.

"We conduct building permit processes according to regulations. However,
some aspects involve ambiguous information based on historical
interpretation. | believe these ambiguous parts need to be clarified. If these
areas are made clearer, transitioning to such a system would be much

easier.” (Participant 5)

"The regulations are not sufficient for the transition; they are open to
interpretation and require discretion. Therefore, formulating these
regulations and integrating them into a digital platform seems challenging,

though not impossible.”" (Participant 7)
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These efforts require collaborative engagement with regulatory bodies, industry
leaders, and technology experts to ensure that new regulations are not only
supportive of BIM but also reflective of the practical realities of the industry. By
establishing a legal framework that actively supports BIM, the industry can
overcome one of the major barriers to its adoption, facilitating the development of

more efficient, transparent, and sustainable construction practices.

4.2.2.3  Professional Identity and Role Evolution

The evolution of professional identities and roles as a result of BIM adoption is a
significant theme of creating new institutions, with several participants noting the
transformative impact of BIM on professional practices. As BIM becomes more
integrated, it necessitates a redefinition of professional roles and skills. Participants
have discussed the challenges of adapting to new roles that require a deep
understanding of BIM, highlighting the need for ongoing professional development
and training. This redefinition can be part of Constructing Identities, where new
professional roles are formulated to align with the capabilities and demands of

modern construction technologies.

"The emergence of new roles, such as BIM specialists, could be encouraging.
Individuals who are interested can obtain this expertise and potentially
specialize in the field, working exclusively in this area. This could be
professionally beneficial for those employed in public institutions, as it
provides an alternative to the routine work process, offering these employees

a different career opportunity.” (Participant 1)
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"The transition to new processes may create new roles, necessitating a
continuous learning need for employees. This could be positive for those and

may motivate them professionally.” (Participant 5)

Additionally, as roles evolve, there is a parallel need for Changing Normative
Associations, where the industry's perception of professional value and success must
adapt to prioritize digital proficiency alongside traditional skills. This change can be
essential for ensuring that the workforce is not only capable of using BIM but is also

motivated to advance its use within their professional practices.
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CHAPTER 5

CONCLUSION

This thesis has undertaken a detailed examination of the dynamics influencing
Building Information Modeling (BIM) adoption within the Turkish Architectural,
Engineering, and Construction (AEC) industry, specifically focusing on the
transformation of building permit processes. Guided by Institutional Work Theory,
this study has addressed the profound implications of BIM awareness and readiness
among governmental bodies and local authorities, exploring how technological
advancements challenge entrenched institutional norms and illuminate obstacles

within these structures.

This study was motivated by the need to understand the complex challenges
associated with BIM adoption in building permit processes — a transition that
encompasses not just technological upgrades but also significant shifts in tools,
knowledge, and cultural frameworks. Institutional Work Theory was employed as a
lens to delve into how technological advancements challenge and potentially disrupt
entrenched institutional norms. This theoretical approach highlighted the obstacles
embedded within these structures, providing a nuanced understanding of the
persistent resistance to change as well as the strategies that could facilitate
institutional transformation. Guided by the main research question “What are the
implications of BIM awareness and readiness among governmental bodies and local
authorities for the transformation of building permit processes in the Turkish AEC
industry from an institutional work perspective?” this study explored the various
barriers and enablers that impact the integration of BIM. The study utilized a

qualitative research design, involving semi-structured interviews with professionals
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across governmental bodies and local authorities, to gain in-depth insights into their

experiences and perspectives on BIM adoption.

The findings reveal a clear division between Maintaining and Creating Institutions
within the Turkish AEC industry. Maintaining Institutions are marked by a strong
resistance to change, deeply embedded practices, and regulatory and procedural
inertia that collectively impede BIM adoption. Key themes such as Resistance to
Change, Organizational Culture and Support, and Regulatory and Procedural Inertia
revealed how cultural inertia, fear of technological advancements, and outdated
regulatory environments act as substantial barriers to innovation. Participants
frequently mentioned the difficulty of altering established business habits and the
lack of robust support from upper management, which reinforces a culture of
resistance to digital methods. Additionally, the ambiguity and rigidity of existing
regulations were identified as critical barriers, deterring innovation and maintaining

the status quo.

In contrast, findings related to Creating Institutions focus on the proactive measures
necessary for fostering BIM integration, emphasizing Advocacy and Education,
reforming Legal and Regulatory Frameworks, and evolving Professional Identity
and Role. These themes underscore the pivotal role of educational initiatives,
legislative adjustments, and the redefinition of professional roles in supporting the
widespread adoption of BIM. Participants highlighted the necessity for continuous
training and advocacy to shift perceptions and cultivate a supportive environment for
digital transitions. Furthermore, updating legal frameworks to explicitly support
BIM and redefining professional roles to align with new technological demands were
deemed essential steps in facilitating BIM adoption. The study found that such
transformative efforts are crucial for overcoming the entrenched barriers detailed in
Maintaining Institutions and for establishing a conducive environment for BIM

integration.
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This study, while comprehensive, is not without limitations. The reliance on
qualitative data from a limited number of participants may restrict the
generalizability of the findings across the entire Turkish AEC industry. Conducted
solely in one city, the research might not encompass the diversity of practices or
opinions found across different regions of the country. The absence of a quantitative
dimension means that the perceived prevalence of certain opinions may not
accurately reflect broader industry perspectives. Additionally, the focus on
governmental bodies and local authorities may not capture the varied experiences
and strategies of private sector entities, which play a significant role in the AEC

industry.

Future research should aim to broaden the empirical base of this study by including
a larger, more diverse group of participants, encompassing both public and private
sector stakeholders. Quantitative methods could be employed to provide statistical
validation of the findings and to measure the extent of BIM adoption across different
regions and sectors within Turkey. Longitudinal studies would provide further
insights into how institutional attitudes and practices evolve with ongoing
technological and policy changes. Moreover, comparative international studies could
provide benchmarks and lessons from countries with more mature BIM ecosystems,
offering wvaluable lessons for Turkey’s ongoing digital transformation in

construction.

In conclusion, while the road to widespread BIM integration in Turkey’s building
permit processes is fraught with institutional inertia and cultural resistance, there are
clear pathways forward. By addressing the entrenched barriers identified in this study
and leveraging the progressive strategies of Creating Institutions, there is potential
to significantly enhance the efficiency, transparency, and sustainability of building
permit processes. Embracing these changes requires not only technological

adaptation but also a fundamental shift in institutional practices and professional
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mindsets. As Turkey continues to evolve its AEC sector, the insights from this study
provide a valuable framework for navigating and accelerating this transformation,
ensuring that BIM can be effectively integrated into the fabric of building permit

processes.
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