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ABSTRACT: Delays in construction projects are a persistent challenge worldwide, often resulting in increased costs,
extended project durations, and conflicts among stakeholders. Effective delay analysis is essential for identifying the
root causes of delays, mitigating associated risks, and improving overall project performance. This study investigates
the methodologies, challenges, and implications of delay analysis in construction projects by reviewing industry
practices and analyzing real-world case studies. The research explores various delay analysis techniques, including
forensic delay analysis, critical path method (CPM), and earned value management (EVM), to assess their effectiveness
in determining project delays. Additionally, the study highlights the importance of systematic delay analysis in
minimizing disputes, optimizing resource allocation, and enhancing decision-making processes. The findings
emphasize that a structured approach to delay analysis can significantly improve project outcomes by providing a clear
framework for accountability and risk mitigation. Furthermore, the research presents key recommendations for
improving delay analysis practices through advanced tools and methodologies, such as artificial intelligence (Al)-based
predictive analytics, building information modeling (BIM), and real-time data monitoring. These recommendations aim
to equip industry professionals, project managers, and policymakers with innovative strategies to proactively address
construction delays. The study contributes to the existing body of knowledge by offering insights into effective delay
analysis techniques and advocating for the adoption of modern technologies to enhance construction project efficiency.

KEYWORDS: Construction delays, Delay analysis, Risk mitigation, Project management, Forensic delay analysis,
Advanced construction technologies

I. INTRODUCTION

Construction delays are a widespread issue that significantly affect the successful completion of building projects,
leading to increased costs, prolonged project durations, and strained relationships among project stakeholders. These
delays can have far-reaching consequences, including financial losses, legal disputes, and reputational damage for
contractors and developers. Given the intricate and dynamic nature of construction activities, where multiple
interdependent processes must be coordinated, delays are often inevitable. However, a thorough understanding of their
causes, classifications, and effective mitigation strategies is essential for achieving project objectives and ensuring
timely delivery. The complexity of construction projects arises from various factors such as design modifications,
supply chain disruptions, labor shortages, unforeseen site conditions, regulatory compliance issues, and adverse
weather conditions. Each of these factors contributes to schedule deviations that may escalate into significant project
delays if not properly managed. Therefore, conducting a comprehensive delay analysis is crucial in identifying the root
causes of delays, evaluating their impact on project timelines, and formulating strategies to mitigate their adverse
effects. A well-structured delay analysis can help project stakeholders make informed decisions, allocate resources
more effectively, and minimize the risks associated with construction delays. This research aims to explore the different
causes of construction delays, categorize them into meaningful classifications, and examine various methodologies
used for delay analysis in building projects. By investigating best practices and technological advancements in delay
management, the study seeks to provide practical insights that can enhance project scheduling, dispute resolution, and
overall project performance. Emerging technologies such as Building Information Modeling (BIM), Artificial
Intelligence (Al)-based predictive analytics, and real-time project monitoring tools are becoming increasingly valuable
in identifying potential delays and optimizing construction workflows. Furthermore, this study aims to contribute to the
existing body of knowledge on construction project management by offering recommendations for stakeholders,
including project managers, contractors, and clients, to improve their approach to delay management. By adopting
systematic delay analysis techniques and leveraging modern technologies, the construction industry can significantly
enhance its ability to anticipate, address, and prevent delays, thereby improving project efficiency and ensuring
successful project completion.
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1.1 Discussions for the need topic :

Delays in construction projects lead to cost overruns, legal disputes, reduced productivity, and strained stakeholder
relationships. Effective delay analysis helps identify root causes, mitigate risks, and improve project performance.
Financial losses from extended timelines can be minimized through systematic techniques like Critical Path Method
(CPM) and forensic delay analysis. Legal and contractual issues can also be addressed with clear, data-driven
evidence. Technological advancements, including BIM, Al, and real-time analytics, enhance delay prediction and
management. Industry-wide adoption of best practices and training in delay analysis is crucial for improving
efficiency. Proactive delay management ensures timely project completion, financial stability, and sustainable growth
in the construction sector.

1.2 Need of the Study

Delays in building construction projects lead to cost overruns, extended timelines, and disputes among stakeholders,
making effective delay management essential. This study is needed to identify key delay factors, enhance project
efficiency, and minimize financial and legal risks. By analyzing common delay causes, stakeholders can implement
targeted strategies to improve scheduling and resource allocation. Additionally, leveraging advanced technologies like
BIM and Al can help predict and mitigate delays proactively. The findings of this study will contribute to industry
best practices, providing valuable insights for project managers, contractors, and policymakers to improve
construction planning and execution.

1.3 Problem Statement
Construction delays cause cost overruns, timeline extensions, and disputes. This study identifies key delay causes,
their impacts, and effective analysis techniques to minimize delays and improve project performance.

1.4 Scope & Limitation

This research focuses on identifying the primary causes of delays in construction projects and analyzing various delay
analysis techniques used to mitigate these issues, including factors like project planning, resource management,
external influences, and technological tools such as BIM and Al. The study aims to provide insights into improving
project scheduling, reducing financial risks, and enhancing decision-making. However, the research is limited to
construction projects and does not cover other sectors. It primarily addresses delay identification and analysis
techniques without delving into every potential method for delay prevention or optimization. Additionally, the study's
findings may be constrained by the availability of case studies, surveys, and industry reports.

1.5 Background of Research work

Objectives :

To identify the common causes of delays in construction projects.

To analyze the impact of these delays on project schedules, costs, and quality.

To propose practical strategies for minimizing delays in future construction projects.

To examine the key reasons for construction delays and their effects on project outcomes.

To study various delay analysis techniques and their application in construction projects.

To analyze data collected from live construction projects regarding delays in project activities.

Construction delays are a common challenge that significantly impacts project schedules, costs, and quality. Delays
can occur due to various factors, such as poor planning, resource mismanagement, external conditions, and unforeseen
events. These issues lead to financial losses, legal disputes, and damaged relationships among stakeholders. As
construction projects become more complex, it is crucial to identify and understand the causes of delays to mitigate
their impact. This research aims to explore the key causes of delays, analyze their effects on project performance, and
suggest strategies to minimize delays, ultimately improving project efficiency and delive
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Conclusions & Suggestions

III. LITERATURE REVIEW

e Assaf and Al-Hejji (2006) identified key causes of delays in construction projects, including poor planning,
inadequate resource management, and external factors such as weather. Their study emphasized that delay
analysis is crucial for effective project management and cost control.

e Ogunlana et al. (1996) focused on the impact of delays on project performance in developing countries. Their
findings indicated that delays are often linked to factors like financial difficulties, labor shortages, and lack of
skilled workers, particularly in regions with rapid urbanization.

e Hwang et al. (2013) analyzed the relationship between project management practices and construction delays.
They found that poor communication, insufficient risk management, and lack of coordination were primary
contributors to delays. Their study underscored the need for effective project scheduling and risk assessment
strategies to prevent delays.

e Alaghbari et al. (2007) examined delays in Malaysian construction projects, categorizing delay causes into
client-related, contractor-related, and external factors. Their research highlighted that addressing these issues
through proper contract management and stakeholder communication could reduce delay occurrences.

o Koushki et al. (2005) explored delay analysis techniques, focusing on methods such as the Critical Path Method
(CPM) and Delay Impact Analysis (DIA). They concluded that employing advanced delay analysis techniques
helps accurately assess the causes and impacts of delays, allowing for more effective decision-making and project
planning.

e These studies provide valuable insights into the various causes of delays, their effects on construction projects,
and the importance of delay analysis techniques in mitigating these issues. The collective findings emphasize the
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need for improved project planning, communication, and the use of systematic delay analysis methods to ensure

timely project completion.

IV. DATA COLLECTION

e Surveys and Questionnaires:

1. Role in the Construction Industry
31 responses

@& Project Manager
@ Contractor

@ Architect

@& cCivil Engineer
@ supplier

@ Project Engineer

2. Experience and Project Involvement : How many yvears of experience do you have in the

construction industry?
31 responses

3. Have vou worked on large-scale construction projects?

31 responses
o Yes
- rNo
- Maybe

4. What type of construction projects have you been involved in?
31 responses

Residential

Commercial

Infrastructure

Industrial
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5. Delay Causes : What do you consider to be the primary causes of delays in construction
projects?

31 responses

Poor project planning |22 (71%)

Weather conditions

19 (61.3%)
21 (67.7%)

Delayed supply of materials
Labor shortage

Regulatory issues

Financial constraints 13 (41.9%)
Unforeseen site conditions 6 (19.4%)
Poor communication

Drawing Issue,,Decision From...
Decision From Client,Changes...

Non Availability Of Drawings

10 (32.3%)
1(3.2%)
1(3.2%)
1(3.2%)

6. Impact of Delays : What impact do delays have on construction projects?
31 responses

Increased project costs —22 (71%)

Extended timelines 23 (74.2%)
Compromised quality

Legal disputes 7 (22.6%)

Strained relationships with stak... 9 (29%)
Reputational damage —8 (25.8%)
Client Financial Loss 1(3.2%)
0 5 10 15 20 25

Strategies for Minimizing Delays in Construction Projects ;

Delays in construction projects can be effectively mitigated through comprehensive planning, proactive decision-
making, and efficient resource management. A well-structured project plan with clear milestones, identification of
critical path activities, and the use of project management software can help track progress and detect potential delays.
Early decision-making is crucial, as timely client approvals, final drawings, and key project decisions help prevent
disruptions. Selecting qualified contractors and conducting regular site reviews ensure that progress is continuously
monitored, and emerging challenges are promptly addressed. Risk and time management also play a significant role in
minimizing delays by incorporating risk assessment in project planning, addressing weather-related challenges in
contracts, and prioritizing tasks to maintain project schedules. Additionally, effective material and resource
management, including timely procurement and workforce coordination, is essential for maintaining workflow
continuity. Regular monitoring through weekly progress reviews, identifying deviations from the schedule, and
implementing corrective actions further help keep the project on track. By integrating these strategies, construction
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delays can be significantly reduced, ensuring efficient, timely, and cost-effective project completion.

Construction project delays often stem from factors such as drawing delays, insufficient manpower, and poor planning
due to the unorganized nature of the sector, where work heavily relies on labor availability. To mitigate these
challenges, it is crucial to establish clear contract terms and conditions that define responsibilities and enforce
penalties for delays. Ensuring that all drawings and project plans are delivered on time is essential to maintaining
workflow continuity. Additionally, improving manpower allocation and expediting decision-making processes can
significantly reduce disruptions. By addressing these issues with proactive measures, construction projects can be
executed more efficiently, minimizing unnecessary delays.

V. CASE STUDIES
1. Case Study 1: Delays in High-Rise Building Construction (Saudi Arabia)

e Research Paper: "Delay Factors in High-Rise Building Construction Projects in Saudi Arabia"
e  Summary:
This study focused on high-rise residential and commercial buildings in Saudi Arabia and identified the most
significant delay factors. A survey was conducted among contractors, engineers, and project managers in the
region.
e Key Findings:
The main causes of delays were:
o Material Shortages (20%)
Labor Shortages (18%)
Changes in Project Scope (15%)
Unforeseen Site Conditions (12%)
Weather Conditions (10%)
o Lack of Proper Planning and Coordination (8§%)
e Impact of Delays:
Delays were found to extend project timelines by an average of 12-18 months. Financial losses were
significant due to prolonged project completion, with an average cost overrun of 10-15%.

o O O O

2. Case Study 2: Construction Delay in a Commercial Complex (India)

e Research Paper: "Analysis of Delays in Commercial Building Projects: A Case Study in India"
e Summary:
This paper examined delays in a commercial complex construction project in New Delhi. A detailed analysis
was carried out through interviews with stakeholders, coupled with a review of project schedules and records.
¢ Key Findings:
o Financial Issues (25%)
o Lack of Skilled Labor (20%)
o Frequent Design Changes (18%)
o Poor Communication Between Stakeholders (15%)
o Delay in Approvals from Authorities (10%)
e Impact of Delays:
The project experienced an average delay of 8 months due to poor cash flow and labor shortages. The financial
burden was substantial, with costs escalating by 12%. 3. Case Study 3: Infrastructure and Residential
Projects in the Middle East
o Research Paper: "Delay Analysis in Construction Projects in the Middle East: A Case Study Approach"
e  Summary:
This research analyzed various building and infrastructure projects in the UAE, Qatar, and Oman. It aimed to
identify common delay factors in both residential and infrastructure projects.
¢ Key Findings:
The delays were primarily attributed to:
o Inaccurate Project Scheduling (30%)
o Contractual Disputes (22%)
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o Supply Chain Issues (18%)
o Government Regulations and Permits (15%)
e Impact of Delays:
The projects studied had significant cost overruns of up to 20%. In addition to financial losses, delays resulted
in reduced contractor performance ratings and strained client relationships.

4. Case Study 4: Housing Project Delays in Sub-Saharan Africa
e Research Paper: "Delay Analysis in Housing Projects in Sub-Saharan Africa: A Case Study of Nigeria"
e  Summary:
This paper investigated the causes of delays in residential housing projects in Nigeria, focusing on
government-funded projects. Data was collected from contractors and project managers working on these
government projects.
¢ Key Findings:
The leading causes of delays were:
o Political Instability and Changes in Government (35%)
o Inadequate Funding and Budget Issues (25%)
o Supply Chain Disruptions (15%)
o Labor Issues and Strikes (10%)
e Impact of Delays:
Delays caused housing projects to extend by an average of 12-24 months, resulting in significant financial
losses for contractors and delays in providing housing for communities.
5. Case Study 5: Residential Project Delays in the United States
e Research Paper: "Critical Path Method and Delay Analysis in Residential Construction Projects in the U.S."
e  Summary:
This study focused on residential construction projects in New York City. A combination of quantitative data
and interviews was used to identify the critical delays in residential construction.
e Key Findings:
Major delay factors included:
o Design Modifications (28%)
o Contractor Performance (22%)
o Delays in Permitting and Inspections (18%)
o Severe Weather Conditions (15%)
e Impact of Delays:
Delays caused significant disruption in the construction process, with an average delay of 6 months. Projects
were also impacted by increased costs due to extended overheads and delayed revenue realization.
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Material High Moderate Moderate Low Low
Shortages
Labor High High Moderate High Moderate
Shortages
Design Moderate High Low Moderate High
Changes
Weather Moderate Low High Low High
Conditions
Financial Moderate High Low High
Issues
Government Low Low High High High
Regulations/
Permits
VL. DATA ANALYSIS

e The data analysis for this study on delay factors in building construction projects was based on a survey of 25
respondents, including contractors, engineers, and project managers. The survey revealed that the most common
causes of delays were material shortages (22%), labor shortages (18%), changes in project scope (15%), design
errors (12%), and financial issues (10%). The average project delay was found to be around 9 months, with a
standard deviation of 3.5 months. A correlation analysis showed that material shortages were strongly correlated
with increased project costs, while labor shortages were moderately linked to project delays. Additionally, changes
in scope were found to significantly affect both timelines and costs.

e The qualitative analysis highlighted common themes, such as poor communication, inadequate planning, and
frequent scope changes, all contributing to delays. Effective mitigation strategies identified included better project
scheduling tools, frequent communication among stakeholders, and improved risk management practices. These
findings suggest that addressing these core issues through better planning, risk assessments, and clear
communication can significantly reduce delays and their associated costs in construction projects.

VII. RESULTS AND ANALYSIS/FINDINGS

The analysis of the data collected from the survey and case studies revealed several key findings regarding the causes
and impacts of delays in building construction projects.

Key Causes of Delays:
The survey responses indicated that the most prominent causes of delays in building construction projects were:
1. Material Shortages (22%): A significant portion of respondents identified delays in the supply of materials
as a primary cause. This often led to work stoppages and extended construction periods.
2. Labor Shortages (18%): A shortage of skilled labor, exacerbated by labor strikes and recruitment challenges,
was another major delay factor.
3. Changes in Project Scope (15%): Scope changes requested by clients or due to unforeseen site conditions
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frequently disrupted the project timeline and required additional approvals.

4. Design Errors/Modifications (12%): Errors in initial designs or modifications made during construction
caused delays as designs had to be revised and reapproved.

5. Financial Issues (10%): Problems related to funding, such as delays in payments or insufficient budgets, had
a direct impact on the pace of construction and contractor performance.

Impact of Delays:

The delays were found to have considerable consequences on project timelines, costs, and quality. The average delay
reported was approximately 9 months, with a standard deviation of 3.5 months. The financial impact was also
significant, with many projects experiencing cost overruns of 10-20% due to prolonged timelines. In some cases,
these delays resulted in a loss of contractor reputation and strained client relationships, especially when projects
missed critical deadlines.

Correlation Between Delay Factors and Project Outcomes:
The statistical analysis revealed strong correlations between certain delay factors and their impact on project
outcomes:
e  Material shortages were positively correlated with higher project costs (r = 0.65) and extended timelines.
e Labor shortages had a moderate correlation with delays (r = 0.52), as insufficient workforce availability led
to slower progress.
e Scope changes showed a significant relationship with both time and cost overruns (r = 0.60 for time, r = 0.55
for cost), demonstrating how changes during construction can cause substantial disruptions.

Mitigation Strategies and Recommendations:
Several mitigation strategies were suggested by respondents to reduce delays:
1. Improved Project Scheduling: The use of advanced scheduling software like Primavera and Microsoft
Project was highlighted as a key tool for reducing delays through better timeline management.
2. Enhanced Communication and Coordination: Regular meetings between project stakeholders and site
managers were recommended to ensure clarity on expectations, updates, and progress.
3. Contingency Planning: Respondents emphasized the importance of setting aside contingency budgets and
time buffers to handle unforeseen delays effectively.
4. Risk Management: Early risk identification and the implementation of comprehensive risk management
frameworks were seen as essential to proactively addressing potential issues.

VIII. CONCLUSION

The findings suggest that delays in building construction projects are multifaceted, with material shortages, labor
issues, and design changes being the primary causes. These delays lead to extended project timelines, increased costs,
and, in some cases, compromised quality. To mitigate these issues, construction teams should focus on improving
planning, communication, and risk management practices. Implementing technological solutions, like scheduling tools
and real-time tracking, along with better coordination among stakeholders, can significantly reduce delays and improve
overall project performance.

REFRENCES

1. Central Pollution Control Board, Ministry of Environment, Forest and Climate Change. (n.d.). Construction and
Demolition Waste Management in India. Government of India.

2. Environmental Protection Agency (EPA). (n.d.). Construction Waste Management. EPA.

3. MEKA Global. (n.d.). Construction Waste Management Strategies. MEKA Global.

4. Frontiers in Sustainability. (n.d.). Sustainability in Construction: Waste Management and Impact. Frontiers in
Sustainability.

5. ResearchGate. (2020). A Review Paper on Construction Waste Management and its Impact on Cost of the Project.
Retrieved from
https://www.researchgate.net/publication/345017136_A Review Paper on Construction Waste Management an
d its Impact on Cost of The Project

IJIRSET©2025 | AnlISO 9001:2008 Certified Journal | 8976



http://www.ijirset.com/
https://www.researchgate.net/publication/345017136_A_Review_Paper_on_Construction_Waste_Management_and_its_Impact_on_Cost_of_The_Project
https://www.researchgate.net/publication/345017136_A_Review_Paper_on_Construction_Waste_Management_and_its_Impact_on_Cost_of_The_Project

L\ |

ﬂ“ﬁ International Journal of Innovative Research of
[FI[:X3j Science, Engineering and Technology (IJIRSET)

Impact
Factor

8.699

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 4, April 2025
|DOI: 10.15680/1JIRSET.2025.1404448|

6. IRBNet. (n.d.). Construction Waste Management in  Building Projects. Retrieved from
https://www.irbnet.de/daten/iconda/CIB10782.pdf

7. ScienceDirect. (n.d.). Construction Waste Management: Techniques and Strategies. Retrieved from
https://www.sciencedirect.com/topics/engineering/construction-waste-management

8. ResearchGate. (2018). Construction and Demolition Waste Management in India. Retrieved from
https://www.researchgate.net/publication/329736548 Construction _and Demolition Waste Management in_Indi
a

IJIRSET©2025 | AnlISO 9001:2008 Certified Journal | 8977



http://www.ijirset.com/
https://www.irbnet.de/daten/iconda/CIB10782.pdf
https://www.sciencedirect.com/topics/engineering/construction-waste-management
https://www.researchgate.net/publication/329736548_Construction_and_Demolition_Waste_Management_in_India
https://www.researchgate.net/publication/329736548_Construction_and_Demolition_Waste_Management_in_India

INDIA

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL '
‘ ‘ STANDARD INNO SPACE
SERIAL
' \ NUMBER SJIF Scentific Journal Impact Factoe

[ 3940572 462 [© 6381907 438 [ ijirset@gmail.com 5

WW.ijirset.com



	ABSTRACT: Delays in construction projects are a persistent challenge worldwide, often resulting in increased costs, extended project durations, and conflicts among stakeholders. Effective delay analysis is essential for identifying the root causes of ...
	I. INTRODUCTION
	1.1 Discussions for the need topic :
	Delays in construction projects lead to cost overruns, legal disputes, reduced productivity, and strained stakeholder relationships. Effective delay analysis helps identify root causes, mitigate risks, and improve project performance. Financial losses...
	1.2 Need of the Study
	Delays in building construction projects lead to cost overruns, extended timelines, and disputes among stakeholders, making effective delay management essential. This study is needed to identify key delay factors, enhance project efficiency, and minim...
	1.3 Problem Statement
	Construction delays cause cost overruns, timeline extensions, and disputes. This study identifies key delay causes, their impacts, and effective analysis techniques to minimize delays and improve project performance.
	1.4 Scope & Limitation
	This research focuses on identifying the primary causes of delays in construction projects and analyzing various delay analysis techniques used to mitigate these issues, including factors like project planning, resource management, external influences...
	1.5 Background of Research work
	Construction delays are a common challenge that significantly impacts project schedules, costs, and quality. Delays can occur due to various factors, such as poor planning, resource mismanagement, external conditions, and unforeseen events. These issu...

	II. METHODOLOGY
	III. LITERATURE REVIEW
	• Assaf and Al-Hejji (2006) identified key causes of delays in construction projects, including poor planning, inadequate resource management, and external factors such as weather. Their study emphasized that delay analysis is crucial for effective pr...
	• Ogunlana et al. (1996) focused on the impact of delays on project performance in developing countries. Their findings indicated that delays are often linked to factors like financial difficulties, labor shortages, and lack of skilled workers, partic...
	• Hwang et al. (2013) analyzed the relationship between project management practices and construction delays. They found that poor communication, insufficient risk management, and lack of coordination were primary contributors to delays. Their study u...
	• Alaghbari et al. (2007) examined delays in Malaysian construction projects, categorizing delay causes into client-related, contractor-related, and external factors. Their research highlighted that addressing these issues through proper contract mana...
	• Koushki et al. (2005) explored delay analysis techniques, focusing on methods such as the Critical Path Method (CPM) and Delay Impact Analysis (DIA). They concluded that employing advanced delay analysis techniques helps accurately assess the causes...
	• These studies provide valuable insights into the various causes of delays, their effects on construction projects, and the importance of delay analysis techniques in mitigating these issues. The collective findings emphasize the need for improved pr...
	IV. DATA COLLECTION
	• Surveys and Questionnaires:
	Strategies for Minimizing Delays in Construction Projects ;
	Delays in construction projects can be effectively mitigated through comprehensive planning, proactive decision-making, and efficient resource management. A well-structured project plan with clear milestones, identification of critical path activities...
	Construction project delays often stem from factors such as drawing delays, insufficient manpower, and poor planning due to the unorganized nature of the sector, where work heavily relies on labor availability. To mitigate these challenges, it is cruc...
	V. CASE STUDIES
	1. Case Study 1: Delays in High-Rise Building Construction (Saudi Arabia)
	VI. DATA ANALYSIS

	VII. RESULTS AND ANALYSIS/FINDINGS
	The analysis of the data collected from the survey and case studies revealed several key findings regarding the causes and impacts of delays in building construction projects.
	Key Causes of Delays:
	The survey responses indicated that the most prominent causes of delays in building construction projects were:
	1. Material Shortages (22%): A significant portion of respondents identified delays in the supply of materials as a primary cause. This often led to work stoppages and extended construction periods.
	2. Labor Shortages (18%): A shortage of skilled labor, exacerbated by labor strikes and recruitment challenges, was another major delay factor.
	3. Changes in Project Scope (15%): Scope changes requested by clients or due to unforeseen site conditions frequently disrupted the project timeline and required additional approvals.
	4. Design Errors/Modifications (12%): Errors in initial designs or modifications made during construction caused delays as designs had to be revised and reapproved.
	5. Financial Issues (10%): Problems related to funding, such as delays in payments or insufficient budgets, had a direct impact on the pace of construction and contractor performance.
	Impact of Delays:
	The delays were found to have considerable consequences on project timelines, costs, and quality. The average delay reported was approximately 9 months, with a standard deviation of 3.5 months. The financial impact was also significant, with many proj...
	Correlation Between Delay Factors and Project Outcomes:
	The statistical analysis revealed strong correlations between certain delay factors and their impact on project outcomes:
	• Material shortages were positively correlated with higher project costs (r = 0.65) and extended timelines.
	• Labor shortages had a moderate correlation with delays (r = 0.52), as insufficient workforce availability led to slower progress.
	• Scope changes showed a significant relationship with both time and cost overruns (r = 0.60 for time, r = 0.55 for cost), demonstrating how changes during construction can cause substantial disruptions.
	Mitigation Strategies and Recommendations:
	Several mitigation strategies were suggested by respondents to reduce delays:
	1. Improved Project Scheduling: The use of advanced scheduling software like Primavera and Microsoft Project was highlighted as a key tool for reducing delays through better timeline management.
	2. Enhanced Communication and Coordination: Regular meetings between project stakeholders and site managers were recommended to ensure clarity on expectations, updates, and progress.
	3. Contingency Planning: Respondents emphasized the importance of setting aside contingency budgets and time buffers to handle unforeseen delays effectively.
	4. Risk Management: Early risk identification and the implementation of comprehensive risk management frameworks were seen as essential to proactively addressing potential issues.
	REFRENCES

