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Abstract. Construction projects have traditionally been heavily document-based, with in-

formation exchanged through unstructured and unconnected channels, leading to frag-

mented and isolated data. However, this is changing with an approach known as Total BIM 

and the implementation of model-based construction processes, where BIM is legally bind-

ing, and construction workers create their own information. This shifts workers from 

merely consuming information in static documents, to creating valuable, timely data during 

construction. Previous research has not explored this new type of data due to the scarcity 

of model-based projects. Our paper addresses this gap by exploring how Total BIM can 

transform communication in the construction phase through digital issue reporting. Data 

from more than 27,000 issue reports across three projects were studied, showing consider-

able benefits and opportunities for creating structured data by connecting issues to BIM 

objects, with attached views and photos. However, our study also shows an overall lack of 

standardization, leading to issues frequently being mistakenly linked to wrong objects. 

Therefore, this paper suggests that a mindset shift is needed where the value of data created 

during the construction phase is understood. The Total BIM approach to issue reporting 

can bring us a step closer to gaining meaningful insights into the data that would not be 

feasible in traditional document-based projects. 

Keywords: Building Information Modeling, Model-based construction, Digital construction, In-

formation and communication technology, Issue reporting. 

1 Introduction 

Construction “documents” (often paper-based) have had a pivotal role in the communication and dis-

semination of project information among stakeholders [1]. However, as the construction industry re-

mains one of the least digitized [2], it is challenging to manage the massive amounts of data contained 

in these documents. Construction documents have remained largely the same since the mid-20th century, 

but the way they are stored, managed, and distributed has undergone significant changes due to techno-

logical advancements [3]. In Sweden and Norway, a new digital approach to construction is emerging, 

Total BIM, where construction workers use model-based construction processes rather than paper-based 

documents [4]. Consequently, Total BIM may digitally transform communication through the use of 

digital issue reporting within projects and facilitate informed, data-driven decision making. 

Construction projects, particularly the construction phase, are still today heavily document-based, 

where information is exchanged through unstructured or semi-structured channels [5]. For example, 
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quality inspections have traditionally been first written on paper and later transferred into Excel, Word 

and PDF documents, which is a time-consuming process [6]. Transferring data from paper-based docu-

ments to electronic documents is meant to create more structured data to improve their handling. How-

ever, this process typically involves replicating paper-based documents in electronic format, which may 

not be an optimal solution for creating the structured data that is desired [5]. Furthermore, as the con-

struction industry transitions to more digital ways of working, the difference between unstructured and 

structured data becomes more of an issue [1]. 

BIM (Building Information Modeling) has been an important innovation for structuring and organiz-

ing information in construction projects [7]. However, design teams today work with a hybrid process 

to produce both drawings and BIM [4], because construction workers are used to working with infor-

mation contained within drawings. These drawings are created at a set point in time [8] and whether 

they are digital or paper-based, they are static, meaning that the information contained within them is 

essentially filtered information that design teams have deemed most appropriate. As such, the data-rich 

BIM environment is inaccessible to those performing work on construction sites and work is performed 

using documents. Although BIM may exist on construction sites, it is usually only used for coordination 

or visualization purposes, as it cannot be trusted, since drawings are still legally binding [4]. Conse-

quently, in document-based projects, information is usually shared through isolated and unstructured 

channels, such as meetings, reports, emails or phone calls [9]. This results in a fragmented data environ-

ment, where there is a lack of transparency, and it becomes difficult to reuse for learning purposes. 

In a Total BIM project, construction teams not only consume information received from design teams 

but also generate valuable data and information, such as dynamic 3D production-oriented views, 3D 

sectioning, and measurements. Unlike traditional projects, which rely on multiple channels for commu-

nication, a Total BIM project integrates communication and issue reporting into the same BIM platform 

as construction information. Thus, the BIM platform serves as a single source of project information, 

replacing unconnected and unstructured documents. By actively using model-based construction pro-

cesses and integrating them with advanced communication tools, a new type of structured data is created 

during the construction phase. Therefore, the aim of this paper is to use a mixed-methods approach to 

explore how digital issue reporting is used in Total BIM projects, which so far have yet to be explored 

due to the rarity of model-based construction projects. 

2 Frame of Reference 

While international standards such as ISO 19650 provide a framework for managing information in 

construction projects, they lack specific details for practical implementation. Efficient information man-

agement is crucial to manage projects efficiently [9], but today there is a lack of established best prac-

tices for “document” control and management, which makes efficient management of information a 

significant challenge and an obstacle to improving productivity [1]. 

In the past 10 years, Common Data Environment (CDE) tools have been used to facilitate information 

management workflows in construction projects and to replace Electronic Document Management Sys-

tems (EDMS) [9]. According to the international standard ISO 19650 a CDE is a single source of infor-

mation for any project, used for collecting, managing, and disseminating information [10]. As Turk et 

al. [11] stated, a CDE is usually a cloud-based common repository for all project information. In prac-

tice, a CDE is often where stakeholders upload, store and retrieve project documents, which can be 

digital documents or scanned paperwork. However, the traditional implementation of CDEs often makes 

it challenging to find specific information and maintain traceability [9, 12]. Therefore, as the construc-

tion phase of projects remains relatively document focused, CDEs are being used as Common ‘Docu-

ment’ Environments, resembling EDMS of the past. 

Construction documents typically include items such as drawings, specifications, contracts, risk as-

sessments, correspondence, requests for information (RFI), quality controls and schedules. In addition 

to the documented information shared in CDEs, communication between stakeholders frequently occurs 

through multiple channels, where information is shared in meetings, emails, and phone calls [9]. The 

issue with these communication channels is that they lack transparency, are unconnected, and the infor-

mation exchanged is typically only accessible to those involved in the discussions. 

It has been claimed that BIM has the potential to address these issues and change the way the con-

struction process is documented [1]. However, to transition from document-based information exchange 
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to model-based information exchange, further development of BIM software is required as it lacks the 

necessary features to accommodate construction process documentation [1, 12]. In traditional projects 

today, BIM-based collaboration frequently uses a CDE to support the information management process 

during project delivery [10], but due to software issues, these benefits have so far mostly been realized 

during the design phase and not yet the construction phase. 

Lately there has been a shift towards integrating BIM-based issue management technologies into the 

construction phase, but current research lacks a comprehensive understanding of their impact [12]. Tran-

sitioning to digital issue management holds the potential to enhance content analysis, which has been 

challenging in document-centric platforms that typically rely on manual methods to analyze the content 

[6, 12]. 

Cusumano et al. [6] analyzed digital inspection data from 117 construction projects conducted be-

tween 2018 and 2021. Although the study focused on inspection data, it was found that all types of 

construction issues could be reported using a similar process. The findings indicated that digital report-

ing saved time, reduced costs and increased quality control. Additionally, it simplified administration 

by consolidating all information in one place. However, the study also revealed a need for increased 

standardization and improved data quality to enhance insights and enable comparisons between projects. 

Cusumano et al. [6] suggested that linking topics to BIM objects rather than locations on a drawing 

would aid the data analysis process.  

Afzal et al. [12] found that the construction industry is shifting from paper and email-based manage-

ment of RFIs to digital solutions. Nevertheless, several challenges were identified in BIM-based pro-

jects, such as a lack of standardization, interoperability issues, and a general deficiency in technical 

skills among construction workers. Additionally, the efficient management of RFIs today is hindered by 

a lack of structure [5] and the coexistence of documents and digital data [12]. Consequently, issues 

arising in construction projects today rarely serve as a reliable source for future decision-making [13]. 

This could be more effective if they were fully integrated into BIM [13], but such integration is chal-

lenging when construction workers rely on drawings rather than actively using BIM on construction 

sites. 

In Total BIM projects, the BIM is legally binding, replacing traditional drawings [4]. Consequently, 

construction workers can use model-based construction processes instead of relying on drawings and 

documents [14]. Site workers can dynamically create and extract information from BIM on mobile de-

vices [14]. With this innovative approach, the BIM platform serves as a single source of information for 

construction workers and acts as a CDE.  

A major difference from traditional projects is the active use of BIM data rather than documents 

during the construction phase. This approach, combined with new user-friendly software specifically 

designed for construction workers and integrated communication tools, enables the creation of struc-

tured information. As more Total BIM projects begin to emerge, there is now an opportunity to study 

how these communication tools are being utilized. 

3 Method 

This study analyzed issue report data from three ongoing construction projects to explore the current 

use of digital communication tools for issue reporting. All three projects were in their final stages at the 

time of data collection. Projects A and B were Total BIM office renovations managed by a small Swe-

dish construction management (CM) company, whereas Project C was the development of a new resi-

dential apartment building by a large Swedish contractor. In Project C, the aim was to take the first steps 

towards Total BIM, but due to legal requirements, traditional drawings were also produced. Subse-

quently work on the construction site more closely resembled traditional practices using drawings. 

Therefore, Project C offers a comparison between projects using traditional documents in combination 

with digital issue reporting, and projects where BIM is actively used by construction workers in Total 

BIM projects.  

The three projects were selected due to the limited availability of Total BIM projects and the unique 

opportunity to access live production as it is created. All projects used the StreamBIM [15] software, 

which is currently a leading platform in Scandinavia for implementing Total BIM due to its user-friendly 

interface and features that support model-based construction processes [14]. An overview of the projects 

is presented in Table 1. 
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Table 1. Overview of the projects. 

 

 Project A Project B Project C 

Location Uppsala, Sweden Stockholm, Sweden Gothenburg, Sweden 

Date of construction 2022-2024 2021-2024 2023-2024 

Project type Mixed-use renovation 

(Offices, shops, other) 

Mixed-use renovation 

(Offices, shops, other) 

New residential 

housing 

Project area 21,000 m² 8,200 m² 5,170 m² 

No. of issues created 

(June 2024) 

6,884 17,881 2,786 

Construction approach Total BIM Total BIM Traditional drawing-based 

Site BIM platform StreamBIM StreamBIM StreamBIM 

 

This research is part of an ongoing PhD project exploring the implementation of Total BIM. In Sep-

tember 2022, access to the BIM platform used in projects A and B was granted by the CM company. 

The initial phase of this research involved developing a general understanding of the types of issues 

reported, as well as the methods and tools used for reporting them. This was accomplished through a 

manual review of randomly selected digital issue reports and leveraging the visualization features within 

the BIM software. However, due to the limitations of these in-built features, the issue report data was 

exported to Power BI to conduct a more extensive quantitative analysis. The data collection and analysis 

process is shown in Fig. 1. 

 

 
Fig. 1. Data collection and analysis process 
 

The quantitative analysis in Power BI aimed to identify the number of issues reported per project and 

assess how these issues were categorized. Since Project A and B were managed by the same company, 

they shared a similar structure, while Project C’s structure differed notably. However, the categorization 

for Project C was simpler due to the limited scope of StreamBIM usage outside of quality issues. Sub-

sequently, the data was assessed for completeness. This involved examining the number of issues with 

missing titles and descriptions, followed by identifying how many issues were linked to BIM objects. 

Following the quantitative analysis, a qualitative analysis was conducted directly in StreamBIM to 

identify how the platform was used for issue reporting on the three construction sites. This analysis 

focused on approximately 100 randomly selected issue reports per project to determine the data con-

tained within them and specifically to examine whether photos, BIM views, 2D locations, or a combi-

nation thereof was used. Additionally, the analysis focused on how effectively the issue reports were 

linked to BIM objects across the three projects. All research findings were anonymized and translated 

from Swedish to English. 
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4 Findings 

The findings presented below illustrate how digital issue reporting was conducted in the three projects. 

Selected examples are provided to demonstrate the types of issues reported and how they were reported 

within the projects. 

The types and frequencies of issues reported for each of the three projects are presented in Table 2. 

Projects A and B were both managed by the same company, using StreamBIM as a comprehensive 

platform for project communication. Consequently, the platform was utilized for a wide variety of issue 

reporting. The most common types of issues reported in both Project A and B, each accounting for over 

20% of the total, were work environment issues. The CM company primarily created new topics to 

inform subcontractors about cleaning and safety issues. These topics were labelled with varying degrees 

of priority: critical issues needed to be addressed within 4 hours, high priority issues within 8 hours, and 

medium priority issues within 16 hours. 

In Projects A and B, subcontractors actively used issue reports to ask questions to site management, 

accounting for 15,5% of all issues in Project A and 5,2% in Project B. Furthermore, issue reports were 

frequently related to on-site decisions made by subcontractors, with 11,2% and 10% reported respec-

tively. Issue reports in Projects A and B were also used to communicate directly with design teams as 

well as internally by design teams. In contrast, in Project C, subcontractors utilized the BIM platform 

much less, as 173 out of 182 questions for site management were created by the contractor. 

All projects used the BIM platform to report issues arising during quality inspections. Notably, 84,4% 

of the issues in project C were related to quality inspections, with most of these being pre-inspections 

created by the contractor. This indicates that the BIM platform in Project C was primarily used to doc-

ument and assign quality-related issues rather than as a project communication tool. In contrast, Projects 

A and B reported a wider range of issues. Particularly in Project B, the data indicates that the platform 

was extensively used by subcontractors to plan and document their work. 

 
Table 2. Issue types and frequencies for each of the projects using the BIM platform. 

 

 Project A Project B Project C 

 Issues % Issues % Issues % 

Work environment manage-

ment 

1,962 28,5 3,737 20,6   

Questions for site manage-

ment 

1,064 15,5 940 5,2 182 6,3 

Quality inspections 852 12,4 1,518 8,4 2,439 84,4 

Site decisions 774 11,2 1,810 10,0   

Construction notes and com-

ments 

460 6,7 1,681 9,3   

Self-controls / reports 25 0,4 3,182 17,6   

Design questions and coordi-

nation 

851 12,4 1,299 7,2   

Tenant related 464 6,7 178 1,0   

Other (Reports, work prep, 

notes etc.) 

432 6,3 3,775 20,8 269 9,3 

Total 6,883 100 18,120 100 2,890 100 

 

During project setup in StreamBIM, an administrator creates a structure for the digital issues and 

determines how they will be categorized. Fig. 2 highlights a clear difference between the CM company’s 

projects and the large contractor’s project. It shows how issues in Project B were connected to BIM 

objects (63% of the time when a subcontractor was asking a question to site management), where a BIM 

view was frequently added to the message in addition to a 2D location and photo(s) taken by the user 

on the construction site. In contrast, this did not occur to the same extent in Project C. Instead, issues 

reports were most often created by placing a pin on a 2D digital drawing to indicate the rough location 

of the issue. For Project A 52,6% of issues were connected to BIM objects, 37,8% in Project B, and 

22,5% in Project C (see Table 3). 
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By selecting a BIM object in the issue report, the report becomes attached to the object, creating 

connected data between the selected issue and the BIM object. However, it was observed that in all 

projects, objects were frequently mistakenly selected when creating issues, leading to irrelevant data 

erroneously being attached to objects. It was clear that these were mistakes because the titles, descrip-

tions, and the location of the issue did not match the selected object. Fig. 3 illustrates the problem by 

showing how the object selected in Fig. 2 was connected to six issue reports, but only one was relevant 

to that specific object. The other five concerned issues such as a door not closing properly, missing 

sealant between wooden framing and the floor, and a missing, as well as unpainted hatch in a kitchen. 

In other cases, issue reports were created without being attached to any object. For example, cleaning 

issues involving items left on the floor were not always attached to BIM objects because the issue per-

tained to a space rather than a specific object.  

 

Fig. 2. Examples of how issues were reported in Project B (left) and Project C (right), with differences highlighted 

in connecting issues to BIM objects. 
 

 
Fig. 3. Issue reports from Project B attached to a motion detector BIM object, where five out of six of the reports 

are irrelevant to that specific object. 



24th International Conference on Construction Applications of Virtual Reality (CONVR 2024) 

 

7 

The issue reports in all projects contained a mix of autogenerated data (such as location), structured 

data (such as labels, selected objects, and assigned users), and unstructured data (such as photos, titles 

and descriptions). A problem with the location data was that depending on how ‘spaces’ were defined 

in the BIM, an issue could be contained within multiple spaces, complicating the interpretation of loca-

tion data. Free text fields like titles and descriptions had varying degrees of information quality. Often, 

descriptions were left blank and instead contained within the title, as shown in Fig. 2 with ‘painting 

defect’. Table 3 illustrates the data completeness for titles and descriptions in each of the projects. In 

Projects A and B, descriptions were left blank approximately 45% of the time, and 92% of the time in 

Project C. Furthermore, in some cases, if the titles and descriptions of the issue reports were poorly 

chosen or missing, it became very difficult to understand what the reports related to. 

 
Table 3. Data completeness for issue titles, descriptions and whether objects are linked for each of the projects. 

 

 Project A Project B Project C 

 Issues % of total Issues % of total Issues % of total 

Blank issue title 229 3,3 1,365 7,5 19 0,7 

Blank issue description 3,213 46,7 8,091 44,7 2,654 91,8 

Object linked to issue 3,625 52,6 6,855 37,8 651 22,5 

 

Project administrators had control over who could create issues within specific categories. Depending 

on the category and whether a user or group was tagged in an issue, notifications were automatically 

sent when a new issue was created or responded to. While Project C mainly used the BIM platform for 

quality issue reporting, Projects A and B used the platform for communication, documentation, and 

issue reporting. Therefore, issues created in Projects A and B often required responses from assigned 

individuals and when the issue was resolved its status was changed from ‘Open’ to ‘Done’ or ‘Closed’.  

While resolving work environment issues was a priority, other types of reports were frequently left 

‘Open’. These typically involved ongoing discussions, work preparations and personal notes. It was 

possible to differentiate these from issue reports requiring attention based on their categorization. In all 

three projects, subcontractors were provided with their own subcategories within the issue reporting 

feature in the BIM platform, where they could keep their personal communication and documentation 

separate.  

Clear differences existed in how issues were reported across the three projects, likely due to a lack of 

standardized methods. Although project administrators created categories and templates for issue re-

ports, end-users had considerable freedom in how they filled out the templates. Despite a high variance 

in the quality of individual issue reports, using a BIM platform for digital issue reporting centralized 

communication and documentation into a common environment. A benefit of this was that data became 

connected to BIM objects or spaces, enabling the creation of structured data where different issues could 

be linked together. 

5 Discussion 

While digital issue reporting from construction sites is not new [6, 16], its use alongside model-based 

construction processes is novel and, until now, has yet to be studied. The findings indicate that digital 

issue reporting has the potential to create structured, and organized information by connecting digital 

issue reports to BIM objects and spaces, which can help overcome challenges managing documents and 

information found in traditional projects.  

Traditionally, issues on construction sites are communicated through unconnected channels such as 

reports, emails and phone calls [9]. The findings show that digital issue reports were used to facilitate 

communication throughout the construction phase, by reporting a wide range of issues, asking questions, 

and documenting decisions. The issue reports were stored in a CDE, the BIM platform. The use of a 

CDE for issue reporting in the studied projects differed from that in traditional projects. Instead of up-

loading documents directly, users created digital issue reports to which documents could be attached. 

By creating these digital issue reports, users produced digital data that can be used to find information 

and maintain traceability, addressing common challenges associated with the document-based approach 
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[9, 12]. Therefore, this shift towards data rather than documents can assist with information management 

processes during the construction phase. 

The findings revealed that, although not done consistently, site managers and subcontractors have 

begun connecting BIM data to digital issue reports. Users navigated the BIM to locate the specific object 

or view they wanted to link to the issue report, which may be more familiar to workers involved in Total 

BIM projects, where they regularly interact with BIM for model-based construction processes. This 

familiarity may explain why, in Project C, which was drawing-based, fewer issue reports were connected 

to BIM objects. However, the findings also revealed issue reports are often mistakenly linked to incor-

rect objects. This resulted in the creation of inaccurate structured data and incorrect metadata, which 

poses a problem when attempting to analyze and reuse the data. Several factors may contribute to this, 

including a lack of vigilance from construction workers, insufficient guidelines from management, soft-

ware usability challenges (e.g., unclear indications of whether or which object has been selected). Ad-

ditionally, it should be considered how to create connected and structured data in cases where issues do 

not relate to objects (e.g., cleaning issues), or items that have not been modeled (e.g., sealing between 

gaps). 

This study finds that BIM was actively used in the construction phase to structure and organize digital 

issue reports, thus extending BIM’s active use beyond the design phase. Despite this advancement, is-

sues were reported using a variety of approaches and varying levels of data quality, indicating that the 

importance of using BIM for structuring and organizing information has not yet been realized to its full 

potential [7] and may limit future informed, data-driven decision-making [13]. This challenge mirrors 

problems previously identified during the BIM design process, where critical information and require-

ments are sometimes overlooked [17, 18] but is now also found in the construction phase. While the 

issue data quality may have been sufficient for daily tasks within the projects, the varied approaches 

may complicate data reuse outside of the project.   

The varying degrees of data quality found in the projects also reflect issues found in previous studies, 

such as a lack of standardization [6] and a lack of successfully implemented best practices [1]. Therefore, 

as Total BIM projects emerge and digital issue reporting may become more common, we suggest that 

to gain a more thorough understanding of the data outside of the projects, best practices need to be 

established, and standardization increased. One possible way to do this, as found in the projects, is 

through improving consistency with connecting issues reports to BIM objects, which is also not a new 

idea; Cusumano et al. [6] also suggested it in their study. However, the difference is that in Total BIM 

projects, users are already interacting with BIM on the construction site, which might make it more 

feasible. Furthermore, the templates created by project administrators for issue reporting should be 

standardized across their company’s projects, balancing sufficient information quality with the time it 

takes to create a report. 

Previous studies indicate a shift from paper-based to electronic documents in the construction phase 

and highlight that BIM software lacks the necessary features for accommodating construction process 

documentation [1, 12]. However, the findings of this study demonstrate that sufficient software now 

exists, and in the future, these types of software may become a single source of information for com-

municating and reporting issues. Furthermore, the findings show that there has been a shift towards 

digitalization in issue reporting, work preparations, and notes, rather than merely uploading electronic 

documents, which indicates that workers do, in fact, possess the required skills. 

In Projects A and B, a clear structure was identified for separating issues requiring attention from 

those for personal or internal use within subcontracting teams. In Project C, this distinction was less 

obvious, as most issues were created by the contractor and directed towards subcontracting teams. For 

future projects, it is important for companies to consider how they organize and structure information 

to distinguish between issues requiring attention and those for personal use, through proper categoriza-

tion and tagging of issues. This is especially crucial since information is stored in a common environ-

ment, which otherwise may make it challenging to manage information efficiently. Additionally, there 

is a need for a mindset shift on construction sites to recognize the value of the data being created, en-

suring that document-based approaches are not replicated in digital formats. For instance, in some cases, 

users may have marked locations on digital drawings rather than selecting BIM objects that also con-

tained location data because of their familiarity with drawings.  

Brooks et al. [19] suggested that model-based construction has the potential to enhance data analytics 

in projects, enabling the prediction and elimination of mistakes. The findings in this study illustrate that 
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in Total BIM, model-based construction processes are being used to create a new type of dynamic data 

by linking issue reports to construction information. However, several challenges remain due to incon-

sistencies, which may currently limit the extent to which data can be used for predicting and eliminating 

mistakes. 

6 Conclusions 

Previous studies have indicated a shift towards digital reporting in construction, but current research 

lacks a comprehensive understanding of its impact. This research begins to address this gap by exploring 

how digital issue reporting is occurring in real-world projects, including two where BIM was actively 

used by construction workers for model-based construction. The study underscores the importance of 

integrating model-based construction processes with digital issue reporting, as it can improve the struc-

turing and organization of information beyond traditional document-based approaches by linking issues 

to BIM objects. This practice can potentially transform issue communication during the construction 

phase from unconnected documents and conversations, typically found in traditional projects, to a com-

mon source of organized digital information.  

Several potential benefits were identified, including, efficient categorization of issues and the creation 

of connected and structured data projects by attaching digital information such as photos, locations, BIM 

views, and BIM objects. However, several ongoing challenges remain, such as inconsistent practices, 

attaching incorrect objects, and varying data quality. Therefore, to fully realize the potential of digital 

issue reporting in model-based construction projects, this study suggests establishing standardized best 

practices and improving consistency through linking issue reports to BIM objects where possible. Ad-

ditionally, a mindset shift is necessary on construction sites to understand the importance of data quality 

and the value of the data being. Failing to address current challenges may limit future opportunities for 

informed, data-driven decision-making, where digital issue reporting can provide useful insights beyond 

the project setting. 

Given the challenges identified with digital issue reporting, future research should explore the use of 

Artificial Intelligence (AI) to analyze the issue report data. AI could potentially help eliminate incorrect 

data by comparing descriptions and spaces with linked images, thus adding a validation check before 

issue reports are submitted. Furthermore, future research should focus on understanding end-user per-

spectives to gain insights into how digital issue reports are used in practice. This approach could provide 

context regarding the structure and management of digital issue reports, potentially identifying short-

comings and opportunities for improvement, leading to better data visualization and metrics for project 

management. 
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