Table I: Causes of Design Changes in Construction Projects
	Category
	Cause of Design Change
	Studies

	Client
	Requirement and Specification changes
	Do et al. (2023); Selcuk et al. (2022); Elhusseiny et al. (2021); Aladağ and Işık (2019) 

	
	Value Engineering (e.g., cost savings)
	Gashaw and Jilcha (2023); Selcuk et al. (2022); Shen and Ying (2022); Soman et al. (2020)

	
	Vagueness of the client brief
	Do et al. (2023); Sanni-Anibire et al. (2020); Chen et al. (2020);

	
	Scope adjustment, addition, or omission
	Tariq and Gardezi (2022); Elhusseiny et al. (2021); Chen et al. (2020);

	
	Extra requirements
	Padala and Maheswari (2023); Sanni-Anibire et al. (2020); Aladağ and Işık (2019)

	
	Change of project financing
	Gashaw and Jilcha (2023); Egwin et al. (2021); Soman et al. (2020)

	
	Ineffective decision-making
	Barqawi et al. (2022); Elhusseiny et al. (2021); Soman et al. (2020); Aladağ and Işık (2019)

	
	Change the usage of the project
	Do et al. (2023); Barqawi et al. (2022); Sanni-Anibire et al. (2020); Chen et al. (2020)

	Consultant
	Lack of coordination between different disciplines
	Gurgun et al. (2022); Selcuk et al. (2022); Gunduz and Al-Naimi (2021); Soman et al. (2020).

	
	Lack of understanding of the owner’s requirements
	Padala and Maheswari (2023); Selcuk et al. (2022); Soman et al. (2020); Aladağ and Işık (2019)

	
	Design documents errors or inconsistencies
	Selcuk et al. (2022); Gharaibeh et al. (2020); Chen et al. (2020); Viles et al. (2020)

	
	Constructability issues
	Shen and Ying (2022); Tariq and Gardezi (2022); Aladağ and Işık (2019)

	
	Quality specifications compliance
	Stewart and Shirvan (2023); Chen et al. (2020); Bortolini et al. (2019)

	Contractor
	Change of methods of construction
	Egwin et al. (2021); Gharaibeh et al. (2020); Alsuliman (2019)

	
	Enhancing buildability
	Zeng et al. (2022); Barqawi et al. (2022); Chen et al. (2020); Bortolini et al. (2019)

	
	Material shortage
	Gunduz and Al-Naimi (2021); Gharaibeh et al. (2020); Alsuliman (2019)

	
	Fixing construction errors
	Do et al. (2023); Barqawi et al. (2022); Soman et al. (2020); Aladağ and Işık (2019)

	
	Improvement of work quality
	Shen and Ying (2022); Barqawi et al. (2022); Viles et al. (2020); Aladağ and Işık (2019)

	
	Improving health and safety aspects
	Stewart and Shirvan (2023); Aladağ and Işık (2019); Bortolini et al. (2019)

	
	Coordination of drawings and design due to discrepancies
	Padala and Maheswari (2023); Do et al. (2023); Gunduz and Al-Naimi (2021)

	
	Technical issues from suppliers
	Do et al. (2023); Barqawi et al. (2022); Chen et al. (2020); Viles et al. (2020)

	
	Lack of workers’ skills
	Gurgun et al. (2022); Aladağ and Işık (2019); Soman et al. (2020)

	Site related
(contextual factor)
	Geotechnical Problems
	Stewart and Shirvan (2023); Tariq and Gardezi (2022); 

	
	Clash with neighboring structures / buildings
	Gurgun et al. (2022); Elhusseiny et al. (2021); Chen et al. (2020)

	
	Undiscovered utilities or services on site
	Egwin et al. (2021); Chen et al. (2020); Alsuliman (2019)



Table II: Effects of Design Changes in Construction Projects
	Impact of design changes
	Studies

	Rework or revision of work
	Zeng et al. (2022); Barqawi et al., (2022); Chen et al. (2020); Bortolini et al. (2019)

	Schedule Delay
	Barqawi et al., (2022); Chen et al. (2020); Soman et al. (2020); Aladağ and Işık (2019)

	Cost overruns
	Do et al. (2023); Barqawi et al. (2022); Gharaibeh et al. (2020).

	Excessive claims/disputes
	Chen et al. (2020); Bortolini et al. (2019); Gurgun et al. (2022)

	Loss of productivity / work rhythm
	Egwin et al. (2021); Gharaibeh et al. (2020); Alsuliman (2019)

	Coordination issues and errors
	Stewart and Shirvan (2023); Aladağ and Işık (2019); Bortolini et al. (2019)

	Lower moral of work force
	Gurgun et al. (2022); Soman et al. (2020); Aladağ and Işık (2019)

	Poor construction quality
	Shen and Ying (2022); Tariq and Gardezi (2022); Aladağ and Işık (2019)



Table III: List of Participants in the study
	Interviewee 
	Stakeholder
	Designation 

	#1
	Contractor 
	Construction Manager

	#2
	Contractor 
	Senior Architectural Engineer

	#3
	Sub-contractor 
	Senior Project Manager

	#4
	Consultant
	Senior Project Manager

	#5
	Consultant
	Project Engineer 

	#6
	Sub-contractor
	MEP Coordinator



Table IV: Responses from the validation session conducted with the three construction firms in the U.A.E
	Thematic Area
	Validation Focus
	Summary of Responses

	Construct Coverage
	Captures key triggers of design changes and stakeholder roles
	Participants consistently agreed that the model accounted for the main drivers of design changes in UAE projects, such as client-initiated variations, regulatory and authority approvals, incomplete or late design information, and design coordination clashes. All six project managers confirmed that the major stakeholders were well represented (client, consultants, contractors, subcontractors, and authorities). One participant noted that the model could more explicitly acknowledge the role of project management consultants (PMCs), who often mediate design changes on large projects. Overall, no critical omissions were identified, and the breadth of coverage was regarded as comprehensive.

	Accuray of capturing issues
	Accuracy of relationships, feedback loops, and escalation paths
	The feedback loops linking design changes, rework, and downstream scheduling delays were described as “realistic” and “directly reflective of on-site experience.” Several participants highlighted the usefulness of representing escalation pathways, such as how unresolved design clashes can trigger ripple effects across multiple disciplines. One participant from Firm B suggested greater emphasis on supply chain constraints as amplifiers of design change delays, particularly for imported materials. Others recommended clarifying the strength of influence between regulatory approvals and subsequent redesign cycles, as this was seen as a particularly strong cause of delay in the UAE context.

	Operational Feasibility
	Alignment with available project records and data sources
	All participants confirmed that the constructs mapped well onto existing project documentation, such as RFI logs, change orders, shop drawing submissions, and authority approval records. This was viewed as a strength because it means the model can be operationalised using data that project teams already collect. However, two managers raised concerns about the variability in the quality of subcontractor documentation, which can limit data accuracy. Another participant noted that while the model was data-friendly, smaller firms may face challenges in systematically capturing the required information without digital tools.

	Applicability
	Transferability across project types and procurement contexts
	The model was generally regarded as applicable to both building and infrastructure projects under common UAE procurement arrangements. Project managers noted that the logic of design change impacts holds across a variety of project sizes, from mid-rise commercial developments to large-scale infrastructure. Nonetheless, one participant cautioned that projects with highly specialised technical requirements, such as oil and gas facilities, may require additional constructs (e.g., interface with international safety standards). Another suggested that adaptation may also be needed for design-and-build contracts, where contractor-led design introduces different dynamics of change.

	Predictive and Solution-Oriented Value
	Ability to anticipate CoD-related delays and support proactive decisions
	Participants unanimously highlighted the potential of the model as a forward-looking tool. They reported that it could help anticipate design-related risks by making causal pathways more transparent. Several noted that the model could support practical mitigation measures such as establishing clear design freeze points, resequencing activities to absorb late design inputs, or strengthening change management protocols. One project manager commented that the model “would help to avoid a major dispute on a previous project” by clarifying the chain of causation for a design-related delay claim. This reinforced the view that the model has tangible value in both risk management and dispute avoidance.



Table V: Examples on how to use the model developed to manage CoD Events
	CoD event
	Stakeholders Impacted
	Implications on Project Phases
	Project factors

	Change of Curtain Wall System specification
	Design Team:
· Design Adjustment
· Structural calculations
Contractor Team:
· Procurement
Client:
· Budget Implications
	Design:
· Miscoordination between project team members
Construction:
· Procurement and scheduling
Post-construction:
· Maintenance Management
	Site Conditions:
· Site machinery requirements
· Logistics Waste



