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Abstract

Purpose – Building permitting is mostly a manual, labor intensive and time-consuming process. Initiatives
for streamlining the process are not always helpful since they often fail to address the core problemswithin the
process. A framework for modeling the permitting process can be useful to identify bottlenecks, core
challenges and best practices. Hence, the authors aim to demonstrate and validate a previously suggested
workflow for permit process modeling using the permitting process in Israel as a test case.
Design/methodology/approach –Theauthors implement qualitative expert interviews for data acquisition.The
collected data are then processed for a qualitative data analysis. The results of the analysis are then validated using a
focus group workshop in the field of building permits. In the test case the focus group consisted of Israeli experts.
Findings – The authors present a detailed overview of the as-is building permit process in Israel and the existing
challenges. Through this test case, the authors found that the framework is applicable in different countries and that it
can provide valuable insights into the core problemswithin the process. In addition, application of the same framework
in different countries can provide comparable results that would allow the authors to identify best practices.
Originality/value – The major contribution of this work is the development and validation of a framework
for building permitting process modeling which can be used to identify existing challenges and bottlenecks in
the process. Implementing a structured and unified approach provides an opportunity to easily compare
processes in different countries to identify best practices.
Keywords Construction permitting, Process modelling, Digital permit, Building permit
Paper type Research paper

Introduction
Every construction work, whether for erecting a new building, retrofitting or demolishing an
existing one, requires a building permit to be issued by the relevant authority. As part of the
process, the suggested design is inspected by professionals to verify that all building
regulations in effect are met and best practices in construction are maintained. It is of high
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societal interest to ensure that the built environment remains safe and functional. Permitting
can be associated with higher housing costs as the impact of inefficient, costly, or lengthy
permittingprocess is passed down to homeowners.Moreover, the time spent by authorities and
multiple government agencies for issuing a permit also translates to the taxpayer’s expenses.

Obviously, accelerating and optimizing the process of issuing a building permit is of high
societal interest. To do so, one needs to first understand the existing process, its bottlenecks,
strengths, limitations, and the opportunities for improvement. Hence, the main objective of
this work is to establish a general framework for mapping the building permitting process,
which would be applicable in different countries. Such a framework is expected to
standardize theway that building permit process is analyzed, providing the basis for a global
and meaningful comparison. Furthermore, it is important to understand that in current
practice, the building permit process is outlined by the regulatory authority to define a
timeframe for the steps. However, this form of representation does not express the
relationships between the process steps, the stakeholders involved in the process, the
dependencies between the steps and the handovers. The proposed framework puts all these
aspects at the center instead of only looking at the time constraints. This is important for any
improvement endeavor. Understanding the bigger picture of the problem is crucial to enable
finding proper digital and automated solutions.

With the rapid technological advances and the digitalization of the Architecture,
Engineering and Construction (AEC) industry (Papadonikolaki et al., 2020), digitalization of
the permitting process is a logical next step. However, existing research on the subject ismostly
focused on the development of solutions, without a detailed analysis and understanding of the
full process and its problems. Inmost cases researchers focus on specific parts of the permitting
process, such as design review for checking either zoning regulations or code requirements
(Onstein andTognoni, 2017; Chognard et al., 2018; Olsson et al., 2018; Ciotta et al., 2021). Others
choose to investigate the digitalization aspect based on Building Information Modeling (BIM)
(Nawari and Alsaffar, 2017; Chognard et al., 2018; Ammar et al., 2022; Ullah et al., 2022). Yet,
defining which sub-processes benefit from automation and the desired level of automation
remains unaddressed. Information flow for digital permit processes is scarcely explored
holistically. Current research methodologies deployed globally yield incomparable results.
Bridging the gap between process investigation and digitalization efforts is essential. Existing
efforts tend to be either top-down or bottom-up, failing to integrate into a comprehensive
solution. Fundamental research is needed, particularly in defining automation levels for sub-
processes and the overall permitting process.

The research by Noardo et al. (2022), for example, employed a classification method to
assess the state of the art in Digital Building Permit (DBP) processes. The findings indicate
disparities in addressing different steps of the DBPworkflow, particularly in geoinformation
use, BIMmodeling, and data interoperability.Many key requirements (such as the alignment
of the process on a higher level, or mindset change of public officers) remain unexplored or
underrepresented. Overall, reviewed contributions often demonstrate limited
implementation progress, with a focus on demonstrators and intermediate progress levels.
Basic research and certain aspects of DBP are also insufficiently covered. To define a
permitting process that overcomes the existing difficulties, but still provides properly
controlled construction, safe buildings and well organized and maintained cities, we must
first understand the current practice and its limitations (Bloch and Fauth, 2023).

Most of the existing work on DBP (e.g. (Plazza et al., 2019; Whitell et al., 2020)) is aimed at
process visualization without using a consistent modeling approach, which leads to
incomparable results. Leading towards digitalization, we must understand the process
accurately. Thus, standards, recommendations, or guidelines for building permit process
modeling are needed. To overcome this gap, the authors proposed and developed a
conceptual building permitting process modeling framework (Fauth and Soibelman, 2022).
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To validate the generalization of the proposed framework for building permit process
modeling the authors used as a case study the complex building permit process in Israel.
Recently, there have been several efforts attempting to streamline the permitting process in
Israel, however the results have been disappointing (State comptroller, 2021). This suggests
that different approaches need to be adopted for significant improvement. Hence the case of
Israel was chosen for validating the framework for process modeling but also to evaluate the
possible added value of implementing the proposed framework.

Background
Building permitting in Israel
Despite various initiatives implemented by the government to increase supply of dwelling
units in Israel, based on recent reports (Israeli national economics council, 2021) the current
supply still fails to meet the increasing demand. Furthermore, prices for housing keep
escalating (Central Bureau of Statistics (CBS), 2023). Since long and inefficient permitting
processes directly affect the time to produce dwelling units and the profit margins for
developers, building permitting is one of the aspects that needs to be addressed in order to
create larger supply of (affordable) housing. In Israel, one of themost significant initiatives in
the building permit domain is a correction to the Israeli planning and building law, referred to
as “amendment 101”. The amendment which came to effect in 2016, is the realization of the
government’s decision on the matter in 2006, calling for substantial improvement of the
quality of construction in Israel, while streamlining and simplifying the procedures involved.
The amendment transformed the permitting process in Israel into a digital environment
introducing significant changes to the process. We will not discuss all the significant
changes, but we will mention a few to explain the scope of the amendment’s impact.

One of the introduced changes was the addition of building control institutes as a
supervisory entity in the process. Building control institutes are usually private bodies,
certified by the Laboratory Accreditation Authority and licensed by the Minister of the
Interior to conduct design review and supervise projects during construction. These
procedures include design review during building permitting, visits to the construction site
and control of many areas concerning the safety and stability of the structure. To ensure the
quality of review and supervision, control institutes are obliged to employ authorized
checkers trained by the approving authorities (such as the fire department, Homefront
command, etc.) (Israel planning administration, 2023). Building control institutes are meant
to coordinate the entire process of design review, instead of applicants seeking the approval
of each regulatory body individually. The expectation was for a more centralized process
(State comptroller, 2021). Still, there is not a significant impact on the building permit process
considering the fact that the institutes work within a very narrow scope and are only
responsible for residential buildings lower than 29 m.

Another important aspect of the transformation of the permitting process in Israel is
digitalization. Much like in many other parts of the world tackling the same problems, Israel
alsomade efforts to replace the paper-based permit request workflowwith a digital interface.
However, as in most countries, this digital interface is merely a tailored document
management system with built in workflows and time constraints (Shahi, 2018). The state’s
system called “accessible permitting” was designed to support all the stages of permitting
and execution online. It starts with applying for an information file and receiving the
information, to applying and issuing a permit, ending with the management and control of
the construction phase - application for approval to start of work, control of the actual
construction and application and receipt of a certificate of completion. In practice however,
according to the states comptroller report from 2021, the system is not fully fitted for the
needs of the involved stakeholders, andmany times it leads to duplicate and redundant work
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(State comptroller, 2021). For example, the report showed that due to the lack of an efficient
(automated) interface between the state’s system to the systems of local committees,
decisions are oftenmade twice, once in each system. Furthermore, information like the issued
date of the permit is often not accurately aligned in both systems (State comptroller, 2021).

Comparing the results for Israel withTheWorld Bank’s “Doing business” report in terms of
“dealing with construction permits” for 2015 (World Bank, 2014) and 2020 (The world bank,
2023), the building permit process has shortened by only 9 days (from 209 to 200 days). This
illustrates that despite the major changes implemented, in practice, we are seeing limited
impact. We suggest that any approach capable of providing significant process improvement
should be rooted in a better understanding of all steps and problems of the current process
using better tools for process mapping and analysis. The significant changes implemented
compared to the mild achieved results make the Israeli case remarkably interesting. By
mapping the building permit process in Israel, we hope to be able to identify the issues within
the process that have not been addressed yet. We believe that the proposed methodology for
process mapping can be useful for identifying shortcomings and opportunities within the
permitting process, in any country. To prove this statement, we first aim to validate the
previously suggested methodology as a tool that can be used in various regions.

Diverse modeling types of building permit processes
Based on a recent literature review by Bloch and Fauth (2023), research dedicated to building
permit process analyses is limited. Even though the number of relevant academic articles is
low, countries and municipalities from all over the globe had their building permit process
investigated. However, during this process a variety of approaches for describing and
visualizing the building permit processes were implemented. While some articles describe
the building permit process using words (Sonntag andWimmer, 2003), or tables (Meijer and
Visscher, 2006; Yaakup et al., 2007; Karoui and Sassi, 2016), others introduced visualization
tools to describe the process steps. For example, individual kinds of flow charts (Kettner and
Diaz, 2000; Nawari and Alsaffar, 2017; De Lima-Omorog et al., 2018; Shahi et al., 2019; Fawzy
and Magdi, 2020; Kim et al., 2020; Whitell et al., 2020), BPMN maps (Plazza et al., 2019), and
other types of visualization tools such as discrete event simulation (Feng et al., 2009); or total
free types of visualization (e.g. (Kpamma and Adjei-Kumi, 2013; Eirinaki et al., 2016)) were
used. Due to the different representations, it is particularly challenging to extract the process
steps from all the different methods and it is even more difficult to align the process steps
with each other. Therefore, comparing the processes in different countries often requires
interpretations and assumptions.

Depending on the granularity of illustrating the process steps, different options of
visualizations exist. For example, Costa et al. (2021) used a BPMN diagram to illustrate the
Italian building permit case but needed to simplify it for better visibility and readability. Also,
Shahi et al. (2019) and Schranz et al. (2021) modeled process steps in a free style way. This leads
in most cases to the desired expression of the authors’ intention but makes the information
hardly comparable with other data sets due to its demand of interpretation. The Doing
Business report insteadwas based onwritten explanation and subdivides subprocesses simply
with bullet points (The World Bank, 2023). Other studies show frameworks such as the one
proposed byGuler andYomralioglu (2021) andMessaoudi andNawari (2021) which need to be
separated from the modeling of process steps since their frameworks consider concepts on a
broader level instead of considering it at the level of process steps.

Framework for modeling building permitting process
A conceptual framework has been previously developed by the authors to model building
permit processes, which consists of three main elements: processes, stakeholders, and

ECAM
31,13

124



business rules. The framework considers all hierarchized process steps and stakeholders’
influence on the process. Business rules define authority-specific requirements and
circumstances and provide alternatives of action. In some countries, the law does not
govern the processes of issuing building permits, resulting in varied processes that need to be
analyzed. For example, internal process steps within municipalities vary due to the
organization of the municipality (distinct roles, different departments, etc.) which may
influence the entire building permit system. After data sets on building permit processes are
acquired and analyzed, processes can then be modeled based on the proposed framework.
The framework provides a consistent and comparable basis that allows other researchers to
replicate building permit process models for their respective country, identifying
shortcomings and best practices. It is essential to model processes based on a consistent
framework to avoid distorted results when comparing processes based on different
approaches and data sets. The framework is illustrated in Figure 1.

To conclude, understanding the building permitting process in its current state is
essential for any further developments and improvements. A conceptual framework for a
standardized building permit process modeling has been previously suggested and
implemented in Germany and in the US. Further validation of that conceptual framework,
from a global perspective, is required to substantiate the results. Israel has been striving to
simplify and streamline the permitting process, while considering construction quality.
Despite the efforts, reports show that the results achieved are not as expected. This makes
Israel an interesting case for testing and validating the framework, which is the focus of
this work.

Aims, methodology and methods
We followed the process modeling framework formulated in (Fauth and Soibelman, 2022) to
comprehensivelymap the permitting process in Israel. In addition to validating the proposed
methodology for comprehensively mapping the permitting process in a standard way, we
expected to find shortcomings and opportunities along the process.

Methodology
Since the Israeli building permit process has not been scientifically investigated, we had first
to collect data. For this study qualitative expert interviews were chosen as the most

Figure 1.
Conceptual framework

for building permit
process modeling
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appropriate method for data acquisition because preliminary research demonstrated that
quantitative surveys are not suitable for collecting detailed and specific process information
(Fauth, 2022). Qualitative research is used in theory-generating or inductive research, which
allows, among other things, an in-depth understanding of complex phenomena and an
exploration of subjective ways of thinking. In contrast to quantitative research, this also
applies to a small number of cases (Gl€aser and Laudel, 2010). However, individual case
investigations can be used for generalization (Flyvbjerg, 2006). To this end, qualitative
expert interviews provided us with the ability to revisit questions when necessary, allowing
us to achieve a level of detail not possible with quantitative surveys. This research consisted
of four main phases: data collection, data preparation, qualitative data analysis and
validation.

Data collection – The qualitative expert interviews were conducted with a semi-
structured interview guideline based on the approach by Gl€aser and Laudel (2010) and
according to the previous work of the authors. To verify the suggested methodology for
mapping the building permit process, we conducted nine interviews with professionals from
the Israeli industry that are involved in various stages of the process. Three of the
interviewees are representatives of applicants, such as independent architects, construction
developers and entrepreneurs. Six interviewees from the checking side, the interviewees are
in high-ranking positions in the permitting departments of different municipalities. Each
interviewee is from a different municipality in Israel, some from large and central cities in the
country with a large volume of construction, and others from smaller cities. Additionally,
professionals from the regulatory ministries were interviewed as well. The interviews took
place from June 2022 until October 2022. All interviews took place online. Always, two
interviewers (one speaks Hebrew) and one interviewee attended the interview. The
interviewees were not prepared for the questions in advance. The interviews were recorded
and automatically transcribed. The interviewswere generally conducted in English. Overall,
10 h of audio recordings were collected. In terms of data saturation, which refers to the point
at which new data collection and analysis cease to yield new or different insights (e.g. (Braun
and Clarke, 2021)), the authors agreed on the point at which they have collected enough data
to fully understand and explore the level of building permit processes under study.

Data preparation – In addition, we transcribed and cleared the transcripts. In some cases,
interviewees explained specific content in Hebrew. Such parts were translated into English.
One interview was mainly conducted in Hebrew which was also translated into English.

Qualitative data analysis –For the qualitative content analysis, the approach proposed by
Gl€aser and Laudel (2010) was used and implemented in the software MaxQDA. While
analyzing the transcripts in the software a coding system was created. Relevant text
segments were assigned to respective codings. The coding system focused on two main
parts: process steps and challenges. Within the main codings, sub-codings (or even further
codings on lower levels) were created. For the process step part, each sub-process (or even
lower level) had its own coding (e.g. content review, or participation of involved agencies).
The list of codings can be found in Appendix .

Validation – To verify our results, we organized a focus group workshop with Israeli
experts in the field of building permits. The workshop took place on March 2023 and lasted
about two hours. It was a hybrid eventmeaning that participants joined in-person and online.
The 10 participants were local architects, engineers, employees from municipalities, and
representatives of ministries. No participant was involved in the interviews before. We
prepared our results in the form of presentation slides. The authors split the workshop in
different blocks (one for building permit process in Israel, one for identified challenges, etc.).
In each block, the results were presented with support of graphs prepared by the authors
followed by a discussion part before moving on to the next block. Uncertainties encountered
while mapping the process were pointed out by the authors (e.g. statistical form).
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Furthermore, the participants added little missing information (e.g. advance fee, or public
announcement).

Results
The building permit process in Israel
In this section, the Israeli building permit process is described and visualized in detail based
on the collected and analyzed data. Figure 2 illustrates an overview of the Israeli building
permit process including its involved stakeholders. The stakeholders are municipality,
neighbors (people affected by a building project), Agencies of Public Interest (AoPI) (other
bodies of authorities and agencies to be involved and to give recommendations, e.g.
environmental authority), applicant (person who submits the building application, usually
building owners or engineers/architects in behalf of the building owner), and building control
office (in Israel responsible for technical reviews for specific types of buildings). The
municipality can further differentiate in specific roles such as plan reviewer (person who
examine the building applications), supervisor (person who oversees a group of plan
reviewers), front office (work area where only administrative actions take place), and
committee (group of people appointed for a final decision of building applications). The
process consists of three phases: pre-phase, “main phase” and post-phase. Note that the given
map only presents one track of permitting, one that does not contain deviations and that
consists of an application for a new residential building, up until 29m which falls within the
scope of responsibility of the building control office.

In the pre-phase, the applicant prepares an initial preliminary design and submits a
request for an information file. The front office checks the request and involves AoPI to
compile the information file. The information file includes all information on regulations and
laws relevant to the site. With this information file, the applicant starts the design of the
building, and can apply for a permit.

Once the applicant finishes the design, the applicant starts the main phase by submitting
the building request to the municipality.Within themunicipality, first the front office checks
formal conditions of the request and makes a public announcement which gives neighbors
the opportunity to raise concerns about the planned building. If the application meets all
formal requirements, the municipality supervisor assigns the building application to a plan

Figure 2.
Overview of the Israel
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reviewer in charge of it. The plan reviewer checks the documents and plans according to
zoning, design, and policy requirements. If the requirements are not met, the applicant is
required to modify the design, which happens in practice on an iterative basis. Once the
requirements are met, the application goes to a committee, which decides on the permit.With
an issued approval from the committee, and a list of conditions for approval provided by the
committee, the applicant needs to commission a building control office for content review of
engineering regulations (for residential buildings as explained in section 2.1). The building
control officer is responsible for reviewing the design in terms of engineering and compliance
to regulations defined by other AoPI (such as the fire department, Homefront command, etc.)
The building control officer reports the results to the municipality. After collecting all
documents, the municipality calculates fees and taxes. After the payment by the applicant,
the letter of notification is issued by the municipality.

The post-phase summarizes the process steps after the notification letter of the building
permit is issued. Before the construction starts, a starting approval or “digging permit” is
required. Therefore, the applicant needs to collect statements from other AoPI and submit
them together with an application to the municipality. If all statements and documents are
correct andwithout concerns, the building’s construction can begin. During construction, the
building control office inspects the construction site. When the construction is finished, the
applicant requests an occupancy permit from themunicipality. If the building passes its final
inspection and all the required approvals are provided, the municipality issues an occupancy
permit, and the building can start its operation phase.

Other findings – shortcomings in the Israeli permitting process
The interviewees were not directly asked about the challenges in the process, instead they
were asked to describe the permitting process in detail. Nevertheless, several challengeswere
described, and repeated several times by different interviewees. These challenges were also
analyzed during the qualitative content analysis. In most cases, the interviewees explained
the problems through examples, which were then examined and clustered into 10 groups as
described in (Table 1).

Figure 3 presents an overview of how often a challenge was mentioned by applicants or
by plan checkers. It is interesting to point out the issue of “subjectivity” which was
mentioned 10 times, nine of which by applicants, but only once by an interviewee from a
municipality. Similarly, “Inconsistency” was mentioned five times by applicants and only
once by an interviewee from a municipality. The aspect of “professionalism” was also
mentioned 10 times, in an analogous manner by applicants and municipalities. As shown in
Figure 3, most of the issues are agreed upon between the applicants and the authorities.

The identified challenges were discussed during the expert workshop as well. During the
discussion, all challenges were agreed upon except two, which in the eyes of the experts are
simply a “given state” and not a challenge per se. This is concerning the fact that there are
multiple stakeholders in the process, and the fact that applicants keep asking for deviations
whichwas defined in the workshop as a “cultural aspect” that will not change. The rest of the
issues were agreed upon.

Based on the interviews and the workshop, we could conclude that there are two major
challenges that govern the existing permitting process; one is the high complexity of regulations
and the resolution to which checkers are obligated to check in the permitting process, and the
other is the human factor which encapsulates “subjectivity” and “professionalism”.

Discussion
As discussed before, the building permitting domain covers a wide range of different and
diverse processes and concepts. Since decades, most of the research in the field focused on
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Table 1.
Challenges identified
from the interviews
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automated code compliance checking (such as (Han et al., 1997; Pauwels et al., 2011; Dimyadi
andAmor, 2013;Malsane et al., 2015; Preidel andBorrmann, 2016; Zhou andEl-Gohary, 2016;
Macit Ilal and Gunaydin, 2017; Kim et al., 2019; Temel and Basaga, 2020; Guo et al., 2021; _Ilal
and _Ilal, 2022; Zhou et al., 2022; Bloch et al., 2023)). Evenwhen considering that code checking
is an important part, it is just one stepwithin the entire building permit process focusing only
on a part of the content check within the review. To make significant contributions that
would greatly affect the efficiency of permitting processes, it is crucial to investigate the
process as a whole and not focus on one specific step. Aspects such as stakeholder
involvement and communication, process requirements, information flow and
organizational issues are only some examples of issues that are not being thoroughly
investigated in this domain. The proposed study aims to fill that gap by providing valuable
insight into the bigger picture of building permitting – the process.

When comparing our study with existing work as was mentioned in section 2, we were
able to conclude that previous research (such asWhitell et al., 2020; Fawzy and Magdi, 2020)
did not gain the level of detail needed for further development. Previous work using BPMN
diagramming (e.g. Plazza et al., 2019) still does not provide detailed, explainable, and
reproducible solutions because of the chosen level of simplification and aggregation without
following expectable guidelines. Thatmeans that existing studies on building permit process
descriptions and modeling are incomparable with each other or include a wide range of
interpretation. This is due to the different perspectives or focus that those studies were
originally intended to. Using (Schranz et al., 2021) as an example, the article describes the
process in thorough way but focuses on the participation of neighbors and its support with
BIM models. Furthermore, the work presented in this article is focused on a previously
developed framework for mapping building permitting processes following well defined
workflow and guidelines. Our aim was to validate the framework in a global perspective,
using the Israeli building permit context as a case study. The observation of the diverse
modeling types and the difficulty to compare the process confirms the review work by Bloch
and Fauth (2023) which concluded that the research in this domain is fragmented, and that a
systematic and detailed view on the “big picture” is much needed. This review article
considered international literature on the process of building permitting and provides a
comprehensive list of existing processesmentioned in the reviewed articles but points also to

Figure 3.
Challenges identified
from the interviews
divided to challenges
that were mentioned
by applicants and
challenges that were
mentioned by plan
checkers
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the lack of comparability. Another observed issue is the terminology used within the
literature. Often terms used in the national language are directly translatedwhile losing their
meaning, or the same term is used but has a (partly) different meaning. The framework
applied in this article was tested before in Germany, the USA (Fauth and Soibelman, 2022),
and Italy (Fauth et al., 2023). The results go in line with the findings in this study. Even the
investigation of the Israeli case, with the special case of the preliminary information request
or the involvement of a privatized agency, enriches our global understanding of the building
permit process.

In this context, the validation of the conceptual framework proposed by Fauth and
Soibelman (2022) was successful. The maps produced were confirmed by the local expert
group. The framework works for municipalities, applicants involved in the process, and the
building control office. The mapping shows that the framework could also work for other
countries with different circumstances. According to the framework, we included process
steps, stakeholders, but also paid attention to business rules within the respective
organization. It needs to be noted that we generalized the process steps since we interviewed
different organizations.

The framework provides a basis for a unified and comparable process representation,
even though the modeling language does not need to be necessarily the same rather than all
elements need to be included in the representation.We used a simplified BPMN illustration in
the workshop which turned out to be a particularly effective way to communicate the
building permit process and its sub steps. To consider the aspect of a hierarchical
representation of the building permit process a schematic overview was also used to support
the simplified BPMN. Anyway, there is the need for more research and case studies with a
broader population to allow the recommendation of the most suitable notation. Surely, the
representations will always depend on the message the authors want to convey. The same is
true for the level of detail the respective study requires. However, if data sets should be
compared accurately, a similar quality of the data is needed. The expert interviews were a
very appropriate method to capture and discuss the content we needed, and the focus group
workshop was a suitable method for validating our results.

The building permit process in Israel is marked by many stakeholders, and a lot of
decentralized subprocesses. This may reduce the process’s efficiency related to time and
human resources. In Israel, even with the country-wide implementation of the online system
(with exceptions), the length of the process did not really change. This study provides a
starting point for the investigation of this issue. Future studies should investigate the steps
needed for successful digitalization. Participants in the focus group workshop mentioned
that the digital system is not well fitted to all scenarios that may happen during the process.
That underlines the demand of a process change (and investigation) before digitalization.
However, more research on the interface of processes, technologies, and humans is needed. In
addition, our study confirms the complexity of the building permit process. That underlines
the need that current situations and circumstances need to be understood before we try to
find automated solutions.

Using the expert interviews as the research method, we identified shortcomings and
opportunities throughout the building permit process from different perspectives as we
interviewed different stakeholders in the process. Interestingly, even though the participants
often complained about each other, they mostly reported the same challenges (just from
distinct perspectives).

Shortcomings and opportunities
Challenges cannot be assigned to specific process steps as they are all related to the entire
process. It is a matter of balancing the subjectivity of human interpretations, which entails
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time-consuming processes (with many iterative discussions with the relevant authorities),
and the objectivity of machines, which are fast but limited in their capabilities (no deviations
or discretion is possible, etc.). The faster the process, the more limited the leeway for
deviations. The same is true for ambiguities; themore precise the law, the less leeway there is
for deviations in the first place. In general, we can see that the identified challenges that were
mentioned by many of the interviewees are interrelated. As illustrated in Figure 4 (a),
ambiguity provides opportunity for flexibility, but then the subjectivity increases.
Ambiguity and subjectivity both limit possible automation which results in timely
processes (denoted in red). Lowering ambiguity and flexibility will also reduce subjectivity
and fasten the process (denoted in blue).

Similarly, as illustrated in Figure 4 (b), when many regulations from various regulatory
bodies must be considered, there is a high chance for inconsistencies within the regulations.
The experts are expected to be knowledgeable in various domains and keep track of themost
recent regulations, which makes it difficult to meet the expected level of professionalism.
And again, themore requirements need to bemet, the longer the process (denoted in red in the
figure).

Processmapping turned out to be valuable not only to provide an in-depth understanding
of the permitting process but also to identify the key challenges in the process as they come
up from the people engaged in the process on a daily basis.

It seems that both applicants and representatives of the authorities agree that the existing
process is problematic and are keen to make changes. The framework for modeling the
permitting process demonstrated to be a tool for gaining valuable insights, both from the
implemented qualitative methodology and from the producedmaps. In this case, it is evident
that the vast number of regulations that are coming in from different AoPIs causes many of
the difficulties. In addition to being raised by the interviewees, we can also see this from the
BPMNmapwhich is decentralized and illustratesmany handovers. One of the initiatives that
have not been implemented yet in Israel is defining a unified building code (State comptroller,
2021) and we can see from this research that this kind of change is likely to have a significant
impact, in comparison to the changes implemented so far. The proposed framework for
modeling the permitting process was validated, proved to be applicable to different
countries, and valuable for identifying underlying issues that otherwise are difficult to
uncover.

Figure 4.
Interrelated challenges
in the permitting
process. (a)
Relationship between
ambiguity,
subjectivity, flexibility
and time. (b)
Relationship between
many regulations,
inconsistency,
professionalism,
possible automation
and time
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Limitations and directions for future research
The proposed mapping is based on 9 interviews from 9 different organizations which shows
the limitation of the approach. However, the population is comparable to other examples
where the framework was used. The limited number of participants also limits the opinions
on the challenges we have identified. The opinions are subjective. It cannot be ruled out that
additional challenges may be identified by additional interviewees. However, we are
confident that we reached the point of data saturation with our sample size in relation to the
chosen qualitative approach.

In addition, the participants both in the interviews and in the workshop are mostly
representatives of authorities and applicants. Other stakeholders in the process (such as
policy makers), were not interviewed. As each stakeholder is driven by their own objective,
they might have a distinct perspective on the process and the problems. The point of view of
the policy makers still needs to be investigated. Such work can also follow the qualitative
research approach. However, the interview guidelines will need to change since some policy
makers may be involved in specific points in the process.

The frameworkwas created to provide the scientific community in this field a unifiedway
to replicate and understand their own building permit processes. Future work will show the
flexibility and the limitations of the framework which might include cultural or regulatory
contexts. In addition, we see potential to enhance the building permit process studies in the
direction of sociopolitical and economics. For example, a significant contribution could be the
dynamic between the different stakeholders but would foresee the involvement of experts
from the field of behavioral analysis.

The most prominent direction of future work is deriving the best practices from the
obtained process maps. This requires a detailed investigation of the properties of each
process, to develop a system for scoring them individually and to compare between them.
This is currently the subject of ongoing work.

While applicants primarily highlighted concerns of “subjectivity” and “inconsistency,”
these aspects were less emphasized by municipality representatives. Further investigating
this divergence could offer valuable understanding of potential biases within the system and
the viewpoints of various stakeholders.

Conclusions
As a first step towards improvement, wemust first accurately understand the current state in
the domain of building permitting, including challenges, limitations, and opportunities for
change. We believe that the basis for that understanding is the development of a detailed
mapping of the building permitting process in different countries, following a structured,
standard, and accurate methodology to ensure the acquisition of a comparable data set.
Thus, this work demonstrated the feasibility of such a workflow for the building permit
process modeling, aiming to overcome the problem of inhomogeneous data and
representations that makes comparisons and benchmarking extremely difficult.

The validation stage included the implementation of the suggestedworkflow formapping
the building permitting process in Israel. Our findings from this implementation are as
follows.

(1) Although the framework was developed based on the processes in a federal state, it
was successfully implemented for modeling the permitting process in Israel,
demonstrating its flexibility.

(2) The main outcome of implementation of the framework was a detailed BPMNmodel
of the building permit process in Israel. The BPMN maps were further validated by
an expert workshop, which demonstrate that the obtained results are accurate.
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(3) The same workflow for process modeling is also useful for identifying challenges
within the building permit process.

(4) The study shows that the validation of the framework fills a research gap to a more
homogenous building permit process modeling and representation.

The framework was created to provide the scientific community in this field a unified way to
replicate andunderstand their ownbuilding permit processes. Futureworkwill show the flexibility
and the limitations of the framework which might include cultural or regulatory contexts.

The primary implication is an effort to enhance the building permit review process in
Israel, with potential application of the proposed framework in other countries due to the
prevalent lengthy and bureaucratic nature of such processes worldwide. Balancing theory
and practicality, the study shared its findings with a control group through a workshop. It is
noteworthy that the authors not only presented their results to the public but also sought
public input, reflecting a genuine commitment to align collected findings with daily life and
comprehend existing correlations. This approach aims to instigate changes in the current
operational process. The study’s potential positive impacts extend to various sectors of
society, including economic benefits (reduced process duration, lower fees), social
improvements, and commercial advantages (accelerated housing completion, income for
developers, and addressing the increasing housing demand needs). Any noteworthy
progress and improvement of the building permitting process needs to be routed in a deep
understanding of its current state. Overlooking this stepmight lead to ineffective actions that
would not contribute to improvement of the process, thus causing recourse loss. To make
further progress, we must analyze the obtained processes in detail, from different
perspectives, in a comparative manner. This will lead to identification of problems,
bottlenecks, and potential directions for meaningful and effective solutions.
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Appendix

List of codings

Codesystem
Digitalization BIM
System
Communication
Difficulties
Wrong calculations
Order of design approval or committee
Rejections to buy time
Old TABAs
Disconnected subprocesses and information
Many participants
Political influences
Personal preferences
Theory vs reality
Revolution
High demand of housing and high prices
Understaffed
Differences between municipalities
Late involvement of third parties
Long time
Diversity in law and quality
Deviations
Consistency among plan checkers
Building control
Disagreements
Interpretation
Easements
Counting the time is different
New law 2016
Adoption from Britain
Conditions
Modifications and deviations
New reform
Process
Final review
Design approval
Carry out/changing the TABA
Digging permit
Site inspections
Another committee for revisions afterward
Preparation
Starting clearance
Appeal
Formal check
Submission
Occupancy permit
Work start form
Deviations
Final signature/issuance
Get conditions
Assignment

(continued )
Table A1.
List of codings
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List of codings

Building control
Paying fee
Municipal check
Alternatives
Participation of third parties
Neighbors
Preconditions
Planning design
Requesting information file
Information file
Committee discussions
Structure of organization
Committee
Source(s): Authors’ own creation Table A1.
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