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General Statement

In recent years, efforts to digitise the building permit processes and regulations have increased
at different levels. Countries and municipalities have put strategies in place to use and adopt the
benefit of technology to manage data and design cities sustainably [1], [2], [3].

A building permit is an official document the responsible authority must grant before the
construction phase begins [4]. Designing a new building should consider several aspects: the
design quality and the geographical relationship of the new building to its context. For a permit to
be issued, the proposed building must comply with the related building regulations. Currently,
they are written in the form of (text), read, and interpreted by people [5].

However, studies [2], [6], [7], [8] found that issuing a building permit encounters issues including:
1
2

The processes are time-consuming and costly.

Regulations are open to interpretation.

4

)
)
3) Assessmentis subjectto human error.
) Lack of transparency in the application assessment.
)

5) Lack of use of technology in the assessment processes.

Problem Statement

Digitally enabled (semi-automated) building permit application processing could help overcome
these issues [9], [10], [11] and investigations have been carried out in various countries [7], [12],
[13], [14], [15], [16]. However, to date, very little work has been done in the context of Saudi
Arabia.

Context — Saudi Arabia

Saudi Arabia is the biggest nation in the Middle East and the fourteenth largest globally. Saudi
cities are witnessing dramatic urban growth due to growing populations [17], [18]. [19]Saudi
Arabia is one of the most urbanised countries worldwide, with an approximate population of 30
million, with 84% residing in cities in 2021 [19], predicted to rise to [20]39.1 million by 2025 [20].
Consequently, this will result in increases in housing demand [21], restrictions on green
infrastructure, carbon emissions, and traffic restrictions and congestion [22].

Research Questions

The Saudi planning system provides an opportunity to extend and further validate approaches to
digital building permits, both in terms of the rapid urbanisation of the country and in terms of the
challenges that may be presented by the use of the Arabic language (and hence character
set/alphabet) to encode regulations. The desert climate also means that the regulations may
have a different focus than those traditionally encountered in existing case studies (which are
mostly based in Northern Europe).
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This paper takes preliminary steps towards exploring these issues, providing initial answers to
two questions:

e To what extent does Saudi Arabia adopt similar approaches and face similar
challenges to other countries in the context of digital building permits?

e What is the potential to apply existing approaches towards the digitisation of building
permit regulations in Saudi Arabia?
Methods

A two-step approach was taken to answer these questions.

Step 1: A literature review (of both academic literature and grey literature as well as official
government publications in English and Arabic) was conducted to identify and document the
processes used in obtaining building permits in Saudi Arabia and any existing research on this
topic. The resulting planning and permits workflows and issues are then compared to those
already documented for other countries.

Step 2: Digitally encoded and parse-able building permits are a pre-requisite of any digital permit
system to automate or semi-automate regulations checks. However, to date, most countries
create their regulations in PDF format (although digital processes may be used to create the PDFs
initially). To frame further research, a review of existing approaches to planning regulations
encoding from PDF to digital format was conducted to identify any specific challenges that will
be faced if these are applied in a different cultural/linguistic context.

Preliminary Results
Step 1a: The Saudi Building Permit Process

Saudi municipalities use a basic e-system (Baldy) for issuing building permits [23]. Issuing the
building permit starts when the applicant assighees and discusses the design preferences with a
certified engineering office. Then, the engineering office starts preparing the drawings following
the applicant’s requirements and building regulations and uploads the required documents to
Baldy in PDF format. Next, the municipality conducts an administrative review to ensure the
application includes the required documents and a manual content review to ensure the
proposed design complies with building and planning regulations. Lastly, the municipality makes
the decision, and the applicant is notified in Baldy [17], [23]. As shown in Figure 1, the process of
obtaining a building permit in Saudi Arabia is closely similar to that of other countries.
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Fig. 1: Comparison of building permit workflow. Adopted from [8]
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Step 1b: Existing Challenges for Saudi Building Permits

[17]Saudi cities face issues associated with the regulations and policies in the building permit
cycle and among decision-makers and notifying the applicant of the states of the building permit,
which is lengthy and fragmented [17]. Moreover, the study found that Saudi municipalities need
to adopt new technology for issuing permits and enhancing city management performance.
Further, the study found that many engineering offices have improved their capabilities and use
of digital models to ensure that proposals comply with the municipalities’ regulations, such as
the building height, prior to submitting a building permit application. However, checking
processes are taking significant time and effort and results can be inaccurate (ibid). A study by
[24] found that the time required to issue a building permit for an apartment building is one to six
months, and for a villa is about four months. This is due to the fact that:

e The submitted drawings often do not comply with the regulations.
e Theregulations are subject to interpretation by officials.

e The processes are nottransparent for both officials and consultant construction firms.

These issues were confirmed by the Ministry of Municipal and Rural Affairs (MOMRA) report,
which revealed that about 75% of public construction projects are delayed and need to meet the
planned time [25].

Step 2: Applying Existing Approaches to Digitising the Saudi Planning Regulations

To develop an automated compliance checking system, it is essential to digitise the building
regulations, where the regulation must be translated from natural human language into computer
language [14], [26]. Digitising the related building regulations is one of the most challenging tasks
indigitising the building permit process [14], [27], [28]. In this context, [29], [30] developed a mark-
up method, namely Requirement, Applicability, Selection and Exception (RASE), which aims to
transform the regulations text into a computable form. This method has been used in different
contexts. For example, [15] modified the RASE method to interpret the Turkish zoning regulations
in the English language. Another project is the CHEK project, which applies the RASE method in
four municipalities in Italy, Portugal, and Czechia [14].

Saudi planning regulations are provided in Arabic as text in PDF format. Some regulation
documents include images and tables to illustrate specific cases, such as building height and
percentage, as shown in Figure 2. In some cases — e.g. Jeddah City — all the regulations are
conveniently contained in one document [31].
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Fig. 2: Rear parcel building percentage and building height rule. Adapted from [31]

The RASE method was applied to a selected planning rule (building percentage and building
height) of Jeddah's municipality. Preliminary results show the general applicability of the RASE
method in the Arabic language. However, careful consideration of sentence structure and
vocabulary is needed, as certain words can alter the meaning of the rule, resulting in different
interpretations. Considering the following sentence from [31]:

Once applying the RASE method, this sentence can be interpreted as a Requirement (Rear Parcel:
take the rear area system in use, and the height is as follows), or as an Exception (Rear Parcel:
take the rear area system in use, but the height is as follows). Here, the word “W” can be
translated into English as (AND) or (BUT).

Conclusion and Future Work

Our review shows that the construction sector in Saudi Arabia is performing poorly in terms of
service provision (time and cost) [32], and the planning and permits sector faces similar
challenges to those encountered elsewhere. Additionally, planning and permit workflows are, in
fact, relatively similar to those adopted in other countries. Regulations are — as in many other
countries — provided in PDF documents, however, in Arabic. This means that existing approaches,
such as RASE, are applicable in the Saudi context.

More broadly, implementing new practices and advancements in the construction industry is
important but requires altering the regulations and reducing or eliminating obstacles. In addition,
digitising the building permit process in the Saudi Arabian context is rarely discussed. Further
work will involve a more in-depth review of benefits, processes, and regulations, including a more
in-depth study of the applicability of RASE to the planning regulations and an investigation of the
impacts of GeoBIM-based automated compliance checking on the building permit process.
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