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Abstract

Public organizations, such as RAJUK in Bangladesh and DM in Dubai, are responsible for issuing building
permits. A building permit is essential in initiating the construction of a designed project worldwide. These
permits are official documents that authorize new construction, modifications, or demolition in accordance with
local laws and regulations. Several types of permit processes exist worldwide. This research examines the
adoption of traditional building permit procedures in Bangladesh (ECPS) alongside Building Information
Modeling (BIM) in Dubai, investigating the relative advantages and disadvantages of both approaches. While
some countries are exploring Building Information Modeling (BIM) in their permitting processes, its adoption
remains a significant challenge in Bangladesh. Through a case study of a public organization (DM Dubai), which
is actively developing and testing a BIM-based building permit process, the primary goal is to examine the
factors influencing the adoption of BIM for building permits. In Bangladesh, 2D design data is typically required
for the conventional permit process. This study integrates insights from ECPS and BIM to streamline the permit
application process. The findings are vital for public authorities to understand the benefits and challenges of
BIM, offering practical implications for professionals in the Architecture, Engineering, Construction, and
Facilities Management (AEC/FM) sector. Additionally, this study highlights the potential benefits of using BIM
rather than the conventional 2D method for obtaining construction permits.

Keywords: Building e-Submission, Building Permits; Building Information Modeling (BIM), Electronic Construction Permit
System (ECPS), Facilities Management (FM).

1 Introduction

The building permit is a fundamental permission issued by building control bodies for the planned construction
or reconstruction of buildings. Its significance lies in providing a safe space for all people living and working
there and in regulating urban development (The World Bank, 2020; Gudiene et al., 2014). Growing urban
populations in major cities around the globe pose several challenges for governments and local administrations,
which must build sustainable infrastructure (Guler and Yomralioglu, 2021). The issue of processing building
permit applications is usually a reflection of the business environment in any country and can be a determinant of
the success of a construction project (Fauth and Soibelman, 2022).

Conventional building permit processes are inherently manual, subjective, and error-prone because most rely on
paper filings and manual evaluations, leading to bottlenecks and inefficiencies (Shahi et al., 2019; Olsson et al.,
2018). To address these issues, recent initiatives have focused on transitioning to Electronic Construction
Permitting Systems (ECPS) that allow online application submission but still require manual checks (Fiatech,
2008). Moreover, some local governments, such as Dubai Municipality, have begun incorporating Building
Information Modelling (BIM) into permit processes, enabling the submission of complete 3D models for
automated code compliance checks (Shahi et al., 2019; Noardo et al., 2020).

Though BIM can reduce permitting costs, few jurisdictions are actively adopting it (Shahi et al., 2019).
Additionally, recent studies have begun to assess different approaches to digital building permit processes based
on BIM (Olsson et al., 2018; Kim et al., 2020); however, a gap remains in the strategies public authorities can
use when introducing these technologies. This research was motivated by the lack of existing academic literature
on the performance of current construction permitting processes in the City of Dhaka and the need to align
permitting processes with technological advances in the building, Architecture, Engineering, and Construction
(AEC) sector in Dubai. The purpose of this study is to explore the drivers and barriers to the adoption of BIM for
building permits, based on experience from Rajdhani Unnoyon Kortipokho (RAJUK) in Dhaka, Bangladesh, and
Dubai Municipality (DM) in Dubai. Two main objectives were identified for this research: (1) To evaluate and
model the construction permitting process in Dhaka, Bangladesh (ECPS), and to determine the challenges with
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the existing permitting practices. (2) To evaluate and model the construction permitting processes that could take
full advantage of the available technological advances in the AEC industry in Dubai Municipality (BIM) to
overcome many of the challenges with the existing permitting systems. The objective is to describe the principal
concept of the research on the ECPS (RAJUK) and BIM (DM) based building permit process in Section 1. The
methodology used in this study is explained in section 2, followed by the literature review and analysis of ECPS
and BIM in section 3; the differences between the two building permit processes are reported in section 4, and
the findings are discussed in section 5 before conclusions are drawn in section 6.

2 Methodology

We applied Voros' generic foresight model (Figure 1) to evaluate our results, appraise the state of affairs, and
imagine potential futures (Voros, J., 2003). Foresight methodologies gather and analyze data to facilitate new
ways of thinking about the future, fostering an understanding of the past and present as a basis for exploring
potential futures (Conway, M., 2016). Based on the foresight model by Voros (Voros, J., 2003), in our research
and analysis of the literature, the following questions led to the research structure:

Research method based on the generic foresight model

Inputs

| Analysis What seems to be happening?

-
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| Conclusions eded
1 What can b the future:
| Future directions | et e

Figure 1. Shows the research methodology based on the generic foresight model by Voros 2003.
3 Literature Review

This section introduces the literature research on the Electronic Construction Permit System (ECPS-RAJUK)
rule and Building Information Modelling (BIM-DM) factors affecting the building permit processes.

The Electronic Construction Permitting System (ECPS) was launched in November 2023 to streamline the
permitting process, improve monitoring, and ensure compliance. It integrates with NID, Digital Signature, and
IAB, IEB, and IDEB databases, offers online payment options, automatic zone setup, and facilitates NOC
requests from external authorities.

REGISTRATION :> LAND USE :> CONSTRUCTION : LARGE AND SPECIAL OBTAINING OCCUPANCY
AND SUBMISSION CLEARANCE (LUC) PERMIT (CP) PROJECT (LSP) :> CERTIFICATE

Figure 2. ECPS workflow for building permit approach

The ECPS permits applicants and architects/Engineers to register for projects, with applicants using their NID
and mobile numbers, and Architects/Engineers using institutional documents and mobile numbers. Applicants
for the ECPS system must secure Land Use Clearance within 30 days, valid for 24 months, for construction
permits. For private or government housing projects, land use clearance is not required. Necessary documents
include Mouza Maps, Power of Attorney, Transfer Deed, NOC, and Tax.

Obtaining the LUC, applicants can apply for a construction permit (CP) by submitting the required documents.
Architects must submit their design, signed drawings, and fees. Engineering documents must be submitted
promptly. Construction should reach the plinth level within three years of CP approval. If rejected, plans can be
appealed to the appellate division of the BC committee. Extensive and specialized projects must be submitted
during this phase, including those with over 40 residential units, FAR areas of 7,500 sqm, shopping centers, main
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roads, historical structures, hills, polluted fields, and hazardous industries. Special approval is required for
buildings taller than ten floors.

An occupancy certificate is required after construction and land use are reviewed by officials, and it is valid for 5
years. To apply, technical individuals submit a completion report, which is reviewed within 15 days. Disputes
must be resolved before reapplying. Additional documents include as-built drawings, structural design details,
and building service designs (Figure 2).

BIM-based building permit processes (Figure 3) are more successful, transparent, and accurate than traditional
procedures. However, adopting BIM is complex and requires technology, people, information, and processes.
Applicants submit building information models, which are automatically checked for compliance with laws and
regulations. The success of BIM applications depends on their quality.

. e-submission of building information model
Submission phase
Extracting information from Laws & regulations as
building model machine readable
Review Phase l l
Automated code compliance checking
‘ Decision |

Figure 3. General conception of the BIM-based building permit process (adapted from Shahi et al. 2019).

Dubai Municipality (DM) BIM Mandate: Dubai Municipality requires BIM submissions for specific projects
to improve collaboration, efficiency, and data management, including structures with 20 or more floors, 40 or
more floors, 20,000 sq meters, and specialized facilities, excluding utility infrastructure.

BIM Model Development Workflow: This section outlines the process users should follow when creating
information models for Dubai BIM. It also introduces the E-Submission platform. The following sections outline
the workflow steps for model development.

Before starting model development, it is recommended to use the latest BIM e-Submission Templates. Three
main templates are developed for each BIM software:

1. Revit BIM e-Submission Template
2. Archicad BIM e-Submission Template
3. Bentley Open Building Designer BIM E-Submission Template

While developing the model, it is required to add and fill in all required key project information attributes for
different model elements. Those attributes will be mapped to the appropriate IFC class or property set, resulting
in a successful IFC export. The three disciplines that can be uploaded are architectural, structural, and MEP,
according to the BIM E-Submission system. Modeling best practices involve focusing on specific elements
relevant to a discipline, following four guidelines: General, Architectural, Structural, and MEP Modelling, and
accurately modeling details.

To ensure accurate model space creation, ensure all components are at a 1:1 scale, remove unnecessary models
or linked files, purge models before uploading, assign objects to correct levels, and place building components
accurately.

Architects should use the structural model as a reference in their architectural model to avoid duplication of
building elements. Internal details should be independent, and walls should not clash with structural elements.
Product information should be included in model elements, and components should be assigned the correct
building element types.

IFC file format is the standard for data exchange between BIM software in the building industry, promoting
collaboration across disciplines. It ensures flexible workflows between permit authorities and the construction
industry by requiring models to be exported before they are uploaded. The BIM E-Submission platform enables
the simultaneous upload of multiple BIM Models, requiring a single zip file containing all models and

709



S.C. SIKDER & Q. F. NAZ
ICCETI 2025

documents, and each discipline must have a separate IFC model, as outlined in the BIM E-Submission Platform
Public User Manual.

There are four simple steps to submit the BIM model for building permit review: Create, Upload, Verify, and
Submit.

A. Create: The BIM E-Submission homepage (geodubai.ae) allows users to register as new applicants for
design team stakeholders to submit BIM Models for building permits. Users can create accounts through
registration and Super Admin activation, or by logging in after receiving an email confirmation. To create a new
project in the BIM E-submission process, log in, select the pre-construction phase, fill out Gencom, and follow
the simple three steps: log in, select New Project, enter information, and finish.

B. Upload: To upload a BIM model, download GIS, add project BIM files as IFC files, edit, check for missing
elements, add revised models, and add relevant documents. Upload time depends on model size and server
performance.

C. Verify: After successfully uploading the BIM model, the submitting party verifies the BIM model via an
automated code compliance check under the specific building type being submitted.

D. Submit: Submit BIM models after fixing all significant issues for review. After running a compliance check,
a review report for the model is automatically generated in the Issue Management tab. The user will receive a
notification if any revision is required on their end or if the project is approved or rejected. All notifications are
visible within the main menu's 'Issue management' tab. The BIM E-Submission User Manual provides approval
notifications; final notifications are found in the Partner Authorities tab. If rejected, resubmit and create a VR
presentation for better understanding.

4 Conventional vs. BIM Approach Building Permits

In a typical building permit process (Figure 4), applicants must present digital copies of all drawings and
specifications for rezoning, new building, engineering, inspection, and occupancy permits (Shahi et al.,2019).
Multiple copies are often needed for division reviews, such as fire prevention and traffic control. Drawings may
be revised based on feedback from various reviewers and included in the package. However, most drawings are
created on computers using sophisticated software and then used to produce digital submissions. The
conventional system's disadvantages include environmental impact, difficulties in storing, distributing, and
reviewing documents, and manual, time-consuming processes. Additionally, poor coordination among reviewers
(Figure 6 [a]) can lead to inconsistent decisions (Shahi et al., 2018).

PRE-
SUBMISSION

N FormMAL BN conTENT BN  THIRD PARTY \ N POST
‘ { REVEW [Bd PARTICIPATION gy APPROVAL w CONSTRUCTION
recsTRATon e
\
AEEEL . CERTIFICATE

Figure 4. Conventional Building Permit Process (ECPS)

BIM-permitting systems (Figure 5) include a document workshop and an online platform that link AEC
specialists with municipalities and government organizations for building permit processes (Sing and Zhong
2001). They serve as a one-stop shop with success reported worldwide (The World Bank, 2021). The goal is to
connect all stakeholders, manage document flow electronically, and allow simultaneous review and
communication. Effective BIM-permitting platforms (Figure 6 [b]) can improve transparency with dashboards
and reports on application status and performance indicators.
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Flgure 5. Digital Building Permit Process (BIM)
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The Traditional Method (Figure 6 [a]) for obtaining building permits involves submitting digital drawings and
documents to the relevant authorities, which is slow and error-prone, often resulting in resubmissions and time
delays. The BIM Approach (Figure 6 [b]), on the other hand, uses 3D digital building models in construction
design to facilitate easier permit submissions. BIM is more accurate than building codes and standards because it
produces fewer errors and requires less time to process approvals. It helps to involve everybody so that things
move along more rapidly and openly. In conclusion, BIM is a faster, more precise, and easier way to handle the
traditional process of obtaining building permission.
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Figure 6. Traditional [a] and BIM [b] approach (adapted from Monarch Innovation,2025)
5 Findings and Discussions

A framework with three levels of e-permitting systems is developed and compared with traditional practices, as
shown in Figure 7. Level 0 is the traditional paper-based process with no automation. Levels 1-3 increase in
sophistication, automation, and integration, offering a roadmap to full e-permitting. The transition is gradual and
not mandatory: we do not have to complete one level before the next.
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Figure 7. Framework for different levels of e—perm1t (Shahi et al., 2018).
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Level 1 e-permitting uses a workflow engine in a centralized document management system (Figure 7). Level 2
uses building information models (BIMs) for automated code-compliance verification. This system can enable
applications during construction, operation, and maintenance phases. By integrating BIM and GIS data, Level 3
allows the assessment of building projects within urban contexts, facilitates construction scheduling, and
provides essential data for urban asset management. The research found that the successful implementation of
basic e-permitting frameworks worldwide requires full support from local governing agencies. The fully
integrated e-permitting framework has not yet been implemented.

6 Conclusions and Recommendations

The assessment of Dhaka's permitting process revealed significant challenges, including inconsistencies among
municipal authorities, restrictive design guidelines, and procedural inefficiencies. Key recommendations for
improvement include adopting e-permitting practices, implementing performance-based guidelines to foster
innovation, and enhancing transparency in decision-making.

The subsequent phase of research examined international best practices, notably those of Dubai Municipality,
highlighting advancements in e-permitting and automated code-compliance systems. A framework for an
automated, model-based e-permitting system was developed, incorporating Building Information Modeling
(BIM) and Geographic Information Systems (GIS) to improve contextual evaluation of building proposals and
facilitate innovative urban management.

Future research should focus on the iterative implementation of the proposed three-tier permitting framework.
Level 1 aims to address immediate challenges in Dhaka, while Levels 2 and 3 seek to position municipalities at
the forefront of integrated city planning and management. Additionally, areas for further exploration include the
impact of technology on stakeholder engagement and the long-term implications of enhanced permitting systems
on urban development sustainability.
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