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Abstract

Construction delay is a widespread issue in the construction industry of de-
veloping countries, and Nepal is no exception. These delays extend project
durations and lead to cost overruns and disputes among stakeholders. To ad-
dress this problem, this study aimed to identify and analyze the significant
factors that contribute to construction project delays in Nepal. To gather da-
ta, a well-structured questionnaire was developed and administered to a sam-
ple of 100 participants, including contractors, consultants, and civil engi-
neers. Various statistical tests were conducted to ensure the data’s integrity
and consistency, such as reliability assessments and factor analyses. The
findings of the study highlighted multiple factors contributing to delays in
construction projects such as inadequate design, poor communication, and
coordination among stakeholders, insufficient experience and planning by
contractors, delays in material delivery and testing, labor-related problems
including shortages and low qualifications, and external factors like regulato-
ry changes and unforeseen circumstances. By identifying these major causes
of construction project delays, this study presented insightful information
that can contribute to the analysis and evaluation of project performance.

Keywords

Construction Projects, Construction Industry, Delay Causes, Construction
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1. Introduction

Project performance is evaluated based on factors such as time, cost, quality, and
customer satisfaction [1]. It is widely acknowledged that a project’s timely com-
pletion is essential to its success [2]. A delay refers to an occurrence or circums-

tance that prolongs the project duration beyond the timeframe stipulated in the
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contract [3]. In construction projects, particularly in developing nations, unne-
cessary project delivery delays often serve as a common underlying factor lead-
ing to complications [4]. Construction project delays arise when the completion
of a project exceeds the designated contractual or agreed-upon timeframe, often
attributable to factors associated with the consultant, contractor, or client [5].
Consequently, delays are widely acknowledged as a highly intricate, costly, and
prevalent challenge encountered in construction projects, posing a significant
concern for all involved stakeholders [6] [7].

The primary causes that significantly contribute to project delays include the
slow processing of change orders, unrealistic contract durations, delays in han-
dling variation orders for additional quantities, payment delays for completed
work, and inadequate scheduling by contractors [8]. Similarly, the key factors
contributing to project delays include the delay in receiving progress payments,
insufficient employee training, clients imposing unrealistic schedules, rework
due to construction error, a shortage of skilled workforce, delays in obtaining
permits from government agencies, and lack of collaborative planning [9]. The
other factors contributing to the project delays include inadequate planning,
unrealistic estimates, bureaucratic processes, inadequate ground investigation,
and a deficient project delivery system [10].

Construction delay is a significant obstacle faced by construction companies
[7]. Project execution delays have posed significant challenges to the construc-
tion industry in Nepal, with various factors contributing to this issue. Concerns
have been raised regarding the insufficient consideration of risks associated with
infrastructure development projects by government agencies and other stake-
holders, resulting in compromised infrastructure quality and financial losses
[11]. In cases where projects experience delays, additional costs are incurred,
and disputes may arise among the involved parties [12]. However, construction
projects are susceptible to numerous causes such as performance and engage-
ment of project participants, contractual relationships, environmental and site
conditions, resource availability, and more [13].

The construction industry holds significant economic and social significance
for any country, as it actively contributes to the nation’s socio-economic devel-
opment objectives through infrastructure development and the generation of
employment opportunities [14]. However, project delays are frequent in the
construction industry, albeit their impacts may be changed depending on the
specific project. Stakeholders in the construction industry express concerns
about project duration due to factors like increasing interest rates, inflation, and
commercial pressures. Delays not only result in wasted resources and increased
costs but also give rise to disputes and claims that often lead to arbitration or lit-
igation, ultimately impacting the country’s economy. Given the potential of the
construction industry to contribute significantly to economic development and
growth, effective delay management is vital for its success in Nepal. Numerous
construction projects in Nepal have experienced delays or even come to a halt.

To mitigate and prevent delays, it is crucial to explore the main causes of these
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delays [15]. Gaining a comprehensive understanding and recognizing the pri-
mary factors accountable for delays holds the utmost importance in facilitating
the smooth functioning of Nepal’s construction sector. Therefore, the research-
er’s goal in this study is to investigate the factors that contribute to project delays

in construction projects.

2. Literature Review

In construction projects, a project consists of multiple activities, and the delay in
completing one activity can lead to delays in subsequent activities, ultimately
impacting the overall project completion time. This interdependency of activities
makes delays a prevalent and intricate challenge in construction projects, as they
can be costly and pose risks to the project’s success [16]. Hence, delays are wide-
ly recognized as a significant and multifaceted issue in the construction industry.

A study was undertaken to examine the factors contributing to delays in con-
struction projects and identified the top five factors based on a meta-analysis.
These factors include financial difficulties faced by contractors, poor planning in
terms of resource management, and scheduling, slow material deliveries, poor
site organization, and poor coordination between various parties [17]. Inade-
quate communication between parties, problems with subcontractors, a lack of
design team experience, and frequent change orders by clients are the main fac-
tors contributing to construction delays in grain construction projects in China
[18]. Similarly, research in Iran identified various factors contributing to con-
struction delays. These factors include a lack of commitment, complicated her-
itage and legal requirements, ineffective site management, a lack of skilled labor,
poor communication between parties, poor planning, and contractual ambiguity
[19]. Likewise, factors such as delays in receiving progress payments, change or-
ders during construction, financial challenges encountered by contractors, de-
lays in reviewing and approving design documents, complications with subcon-
tractors, ineffective project planning and scheduling by contractors, inaccuracies
and inconsistencies in design documents, and adverse weather conditions were
identified as primary reasons for project delays [20].

Based on a research study conducted in Malaysia, the primary factors leading
to project delays can be attributed to insufficient planning, ineffective manage-
ment at the construction site, limited contractor experience, inadequate financ-
ing from clients and delayed payments for completed work, challenges with
subcontractors, material shortages, difficulties in labor supply, equipment avail-
ability, and malfunctions, communication gaps between involved parties, and
construction errors [21]. Similarly, the main factors leading to project delays
were identified in Malaysia as the delay in preparing design documents, inade-
quate schedule management and time control, lack of understanding of various
execution techniques, changes in the scope of work, delays in the delivery of
materials to the construction site, and shortages of labor and materials in the

market [22]. Several key factors contributing to delays in India include insuffi-
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cient availability of materials at the construction site, unexpected ground condi-
tions, inadequate planning for procurement, difficulties in site accessibility, re-
work, unfavorable weather conditions, insufficient modern equipment, and
skilled workforce, and equipment malfunctions identified as contributing factors
to project delays [23]. Other factors identified in India include delays in design
review, material shortages, ineffective contract management, conflicts among
stakeholders, rework due to non-compliance with quality standards or poor
workmanship, and inadequate site management and supervision [24]. In Oman,
poor contract management and a lack of experienced workers were found to be
common causes of contractor-related project delays [25]. Similarly, in Saudi
Arabia, a lack of experience and construction materials were identified as the
main causes of construction delays [26].

Project delays can arise from various factors, including challenges in claim
resolution, contractor financial hardships, delays in payment for additional work
or variations, late payments from contractors to suppliers or subcontractors,
owner-initiated variation orders, and owner-made design modifications [27].
Owners can contribute to delays through unrealistic project duration, excessive
provisional sums and prime cost items, issues with subcontractor and supplier
nomination, irregular payment practices, and variations [28]. The main reasons
for construction project delays include inadequate communication, adverse
weather conditions, coordination problems, stakeholder conflicts, ineffective
planning, material shortages, financial difficulties, payment delays, limited
equipment availability, lacking of experience or qualifications among project
stakeholders, labor shortages, and poor site management techniques [29]. Addi-
tionally, project delays have been linked to several significant factors, including
poor site management, unrealistic project scheduling, a lack of skilled labor,
worker absenteeism, design changes or rework brought on by construction mis-
takes, and accidents brought on by insufficient site safety management [22] [30].

The completion of projects can be significantly influenced by several factors.
These include giving priority to financial analysis and selecting the lowest bid-
der, assigning projects to contractors who may lack the necessary financial and
technical capabilities, choosing contractors with a history of struggling on pre-
vious projects, and lack of commitment from ministries towards the growth of
the engineering sector, delayed allocation of financial rights to contractors by
government entities, inadequate financial and technical capabilities of certain
contractors [4] [31]. Other factors include delays in the owner paying contrac-
tors, design changes made during construction by the owner or consultant, par-
tial payments made during the construction phase, labor and equipment short-
ages, errors in design and documentation, modifications to the material specifi-
cations, and a lack of quick decision-making [32] [33]. Additional factors that
can cause delays include inadequate monitoring and control, high capital ex-
penses, and political insecurity and instability [34].

An examination of factors contributing to project delays highlights that five
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crucial managerial capabilities significantly influence schedule delays in con-
struction projects. These capabilities encompass the effective management of
competencies, communication, coordination, financial management, risk man-
agement, and site management. These findings offer valuable insights for the
practical implementation of critical reflection in the planning and management
of production within the construction industry [35]. The primary factors related
to clients that cause delays include cost overruns and changes in the project
scope. In developing countries, delays in construction projects are primarily at-
tributed to owner-initiated design changes during construction, lack of expe-
rience, inadequate supervision, delays in delivery and coordination, weather
conditions, and slow mobilization [36].

Delays in construction projects are a significant issue due to their complex,
costly, and risky nature. Numerous factors contribute to these delays. Client- re-
lated causes include unrealistic project duration, payment irregularities, and
changes in project requirements. Consultants can also impact project timelines
through delays in drawings, quality control, and test approvals. Material-related
delays stem from scarcity and late deliveries. Labor factors include productivity
issues, skill shortages, and insufficient training. External causes such as weather
conditions and government tendering systems selecting the lowest bidder also
play a role. Poor project planning and management, including site management,
contractor experience, and communication problems, contribute to delays.
Country-specific challenges like lack of experience, construction materials, and
project financing difficulties also affect timelines. Design changes, rework,
equipment failure, and scope variations further compound delays. It is essential
to address these causes comprehensively to ensure timely project completion
and mitigate the negative impacts on revenue, productivity, and client satisfac-

tion.

3. Methodology

The data for this study was obtained through a survey conducted via question-
naires, while the secondary data was derived from a reliable journal database.
The study’s target population consisted of professionals working in the con-
struction industry, specifically civil engineers, consultants, and contractors who
had a minimum of three years of experience. The sample size was determined
using a stratified random sampling technique. The main tool for gathering data
was the questionnaire. It was created after a thorough review of the available li-
terature [12] [19] [37]. Seven different groups of design, client, consultant, con-
tractor, material, labor, and external factors totaled 42 delay factors, which were
then divided into those categories. A Likert-type scale with five possible ratingsl
for “strongly disagree” and 5 for “strongly agree” was used to rate these va-
riables.

The R software was employed to perform Confirmatory Factor Analysis

(CFA) and assess the reliability of the scales used in the study. Various indicators
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were analyzed to determine the appropriateness and fit of the CFA model. CFA
is a powerful statistical tool that helps validate the proposed model, identify un-
derlying constructs, and establish relationships between observed variables. It
confirms whether the chosen factors (inadequate design, poor communication,
inadequate planning, material delays, labor-related issues, and external factors)
indeed represent the underlying constructs causing construction project delays.
It contributes to the scientific understanding of construction project delays and
provides practical insights for better project management and performance
evaluation. By understanding the significant factors affecting project delays,
stakeholders can implement targeted interventions and strategies to address

these issues effectively.

4. Result and Discussion

Data analysis was performed using the R statistical software, and the collected
data was quantitatively analyzed. The sample and observations were summarized
using descriptive statistics. Confirmatory Factor Analysis (CFA) was also per-

formed to create a model for determining the main reasons for delays.

Reliability & Importance of Factors

Table 1 presents the reliability values for each factor in the CFA model, along
with the impact of removing variables on factor reliability. The first factor has an
alpha (raw-alpha) value of 0.49, indicating that it falls below the standard thre-
shold. Similarly, the second factor has an alpha value of 0.44, also below the
standard. On the other hand, the third factor exhibits a good alpha value of 0.77,
indicating a well-defined factor. Additionally, removing a component of this
factor influences the alpha value positively or negatively, suggesting its clarity.
The fourth factor also demonstrates a good alpha value of 0.82, and its internal
consistency is maintained even when one of its items is removed. The reliability
coefficients (alpha values) for factors 5, 6, and 7 are 0.80, 0.77, and 0.69, respec-
tively. Removing items from these factors affects the alpha values, indicating that
all variables contribute positively to the internal consistency of their respective
factors. In conclusion, it can be inferred that all variables in these factors are
well-defined.

The findings, presented in Table 2, demonstrate that the chi-square to degrees
of freedom ratio (x*/df) was <5.0, the root mean square error of approximation
(RMSEA) was <0.08, and both the comparative fit index (CFI) and Tucker Lewis
Index (TLI) exceeded 0.9. Furthermore, the p-value of the chi-square test was
greater than 0.05. These findings collectively suggest a good fit for the con-
structed model. The validity of the construct was confirmed by standardized
factor loadings exceeding 0.5 and p-values below 0.05, indicating a close connec-
tion between items and their corresponding factors. Additionally, the composite
reliability of the domains, which was calculated to be 0.7 or higher, was consi-

dered acceptable.
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Table 1. Reliability & importance of each factor.

Number ]
Factors a Variables al
of Items

Insufficient and ambiguous information in

0.36
drawings and specifications.
Delayed delivery of drawings/designs. 0.40
. Rework caused by design changes or variation
Design 0.55
5 0.47 orders.
Related
The designer carried out inadequate research 0.36
and analysis in the design phase. '
Insufficient exchange of information between
. . . 0.40
the owner and designer in the design phase.
Delayed approval of contractor submissions by 0.7
the consultant. '
Inadequate qualifications of the engineer’s staff 0.79
assigned to the project. '
Delayed response from the consultant to 0.86
Consultant contractor inquiries. '
6 0.82
Related Poor coordination by the consultant with other 0.75
project stakeholders. '
Delays in inspection, performance, and testing by 0.77
the consultant. '
Delays in rectifying errors in the contract 0.78
document. )
Client’s delays in making progress payments. 0.38
Owner’s delays in providing and delivering the 0.47
site to the contractor. '
Client , . .
5 0.44 Owner’s slow decision-making process. 0.36
Related
Client’s limitation of site supervisor’s authority. ~ 0.28
Excessive administrative bureaucracy within the 0.40
owner’s organization. '
Inefficient project scheduling and planning. 0.71
Ineffective quality control. 0.70
Improper implementation of construction 071
techniques. '
Contractor
Related 9 0.73 Delays in mobilizing resources to the 0.75
construction site. '
Inadequate contractor experience. 0.70
Lack of contractor motivation to achieve early 071

project completion.
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Continued
An insufficient technical study during the 0.68
bidding stage. '
Inadequate communication with other project
0.70
stakeholders.
Frequent subcontractor changes due to their
inefficient work and inadequate screening 0.70
processes.
Inadequate labor productivity. 0.78
Shortage of manpower. 0.71
Lab Lack of skilled labor. 72
. a1 :)rd 5 077 Lackofs ed labor 0.7
clate Workforce strikes by the contractor. 0.72
Low qualifications of the contractor’s technical 0.73
personnel assigned to the project. '
Modifications in government regulations, 0.62
political interference. '
Impacts of underground conditions. 0.71
Delays in obtaining permits from various 0.66
government offices. '
External
7 0.69  Adverse weather conditions at the construction
Factors . 0.65
site.
Unforeseen circumstances. 0.63
Influence of cultural and social factors. 0.61
Government procurement system favoring the
. 0.68
lowest bidder.
Delays in material delivery and late ordering. 0.77
Lack of skilled labor. 0.72
Material 5 0.80 Inadequate labor productivity. 0.78
Related Workforce strikes by the contractor. 0.72
Low qualifications of the contractor’s technical 0.73
personnel assigned to the project. '
a = Reliability factor, al = Reliability of a factor if an item is dropped.
Table 2. CFA test result.
SN Indicators Tested-value Result
1 Degree of freedom (df) 44
2 Test statistics 64.88
3 (! df) 1.47 Between 1 to 2, is a good value
4 P-value 0.02 Less than 0.05, is a good value
5 CFI 0.95 Above 0.095, excellent value
6 TLI 0.92 Between 0.9 to 0.95 is a good value
DOI: 10.4236/eng.2023.157033 438 Engineering
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Continued
7 RMSEA 0.07 Between 0.05 to 0.08, is a good value
8 SRMR 0.05 Between 0.05 to 0.08, is a good value

Validity and Reliability Testing

1) Convergent Validity

Table 3 displays the values of Construct Reliability (CR) and Average Va-
riance Extracted (AVE), which are used to access validity. In this study, the CR
values are greater than the AVE values, and the AVE values greater than 0.5.
These results confirm the presence of convergent validity within the study.

2) Discriminant Validity

The correlations between factors and the square root of the Average Variance
Extracted (AVE) were examined. The diagonal values are observed to be higher
than the correlations between the analyzed constructs, indicating the presence of
discriminant validity in the model. Moreover, confirmatory factor analysis was
conducted to assess the correlations between factors, and the findings demon-
strated statistical significance for the factors included in the model.

3) Contractor’s Related Factors

The key factors that significantly impact construction projects include finan-
cial difficulties faced by contractors, delays in the approval process for com-
pleted work, slow delivery of materials, inadequate site organization and coor-
dination among multiple parties, and poor resource allocation and project dura-
tion estimation [17]. Contractors often fail to provide comprehensive technical
studies and effective work plans during the initial planning stage due to inade-
quate communication with other involved parties. Effective communication
among project stakeholders is crucial for successful project execution, as any
communication issues can lead to misunderstandings and subsequent project
delays. The frequent change of subcontractors is often due to the contractor’s
lack of experience with the specific project and inadequate screening of subcon-
tractors. Contractors lacking experience may struggle with project planning and
management, resulting in unfavorable outcomes [38]. Another study by [39]
highlighted that inadequate information and communication among construc-
tion project stakeholders significantly contribute to delays. Effective communi-
cation during project implementation plays a crucial role in ensuring that con-
struction projects are finished well and on schedule [40].

4) Consultant Related Factors

The primary factors causing delays related to consultants in construction
projects are ineffective coordination with other stakeholders and delays in in-
spection and testing procedures. Changes in drawings, consultant inefficiency,
poor contract management, inadequate site investigation, and slow inspection
[13], “incomplete drawings, delays in document approval, incomplete contract
documents, changes in drawings/specifications, and lengthy inspection proce-
dures are significant contributors to construction project delays caused by con-
sultants” [28].
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Table 3. Validity and reliability of test.

Factors Loading SL AVE Errors SoE SSL CR
0.92 0.85 0.18

Consultant 0.74 0.51 299 0.85
0.81 0.66 0.33
0.57 0.32 0.68

Contractor 0.76 0.58 0.67 0.42 1.62 4.08 0.72
0.69 0.48 0.52
0.73 0.53 0.42

Material 0.76 0.84 2.50 0.77
0.80 0.64 0.42
0.51 0.26 0.71

External 0.56 0.31 0.56 0.74 2.04 2.86 0.58
0.62 0.38 0.59
0.76 0.58 0.42
0.82 0.67 0.32

Labor 0.79 0.74 2.99 0.80
0.56 0.31 0.74
0.62 0.38 0.59

SL = Square Loading, SoE = Sum of Error, SSL = The Sum of Square Loadings.

5) Labor-Related Factors Causing Delay

The primary factors that contribute to delays related to labor in construction
projects are the inadequate qualification of the contractor’s technical personnel
and work stoppages due to strikes by the contractor’s workforce. Challenges
such as labor shortages, the presence of unskilled workers, dependence on for-
eign labor, low labor productivity, and personal conflicts among laborers are
prevalent factors leading to project delays. The scarcity of labor is a substantial
obstacle encountered by construction industries globally [41].

6) Material Related Factors

Delays in construction schedules can be substantially influenced by factors
such as the consultant’s examination, utilization, and testing of materials, along
with delayed delivery and procurement of materials. Factors contributing to
material delay are the shortage of on-site materials and delayed delivery of mate-
rials are considered to be significant contributors to project delays [23].

7) External Factors

Significant external factors that contribute to project delays include govern-
mental rules and laws, political interference, delays in obtaining permits from
government agencies, extreme weather, unforeseen circumstances, the influence
of cultural and social factors, and the government’s tendering system that favors
the lowest bidder. Extreme weather has been shown in numerous studies to sig-
nificantly affect construction project delays [42]. Along the same line, unex-
pected site conditions, regulatory changes, and weather are identified as the
three main outside factors contributing to project delays in the Saudi construc-
tion industry [43].
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Figure 1. Final developed model for outlining the primary factors responsible for construction project delays. Cons
= Consultant, Cnt = Contractor, Mtr = Material, Lbr = Labour, and Ext = External related factors.

As shown in Figure 1, the contractor, consultant, labor, materials, and exter-
nal factors are among the main causes of delays in construction projects. Con-
tractor-related factors include inadequate technical studies, poor communica-
tion, and frequent changes of subcontractors. Consultant-related factors involve
poor coordination and delays in inspection and testing. Labor-related delays
stem from the low qualification of personnel and strikes. Material-related factors
include shortages and delays in delivery. External factors include changes in reg-
ulations, weather conditions, and unforeseen circumstances. These results un-
derline the significance of efficient communication, careful planning, and re-

source management in preventing delays in construction projects.

5. Conclusion

This study aims to pinpoint the primary factors responsible for causing delays in
construction projects. It investigates the impact of various stakeholders, includ-
ing contractors, clients/owners, consultants, materials, labor, equipment, and
external factors on project delays. The research incorporates 42 variables ob-
tained from existing literature to determine the causes behind delays. The study
utilizes the CFA method and a goodness-of-fit test to determine the most signif-
icant factors and their distribution significance. The questionnaire survey in-
volved 100 respondents selected from the Kaski district, including civil engi-

neers, contractors, and consultants. The findings from the CFA indicate that

DOI: 10.4236/eng.2023.157033

441 Engineering


https://doi.org/10.4236/eng.2023.157033

O. P. Giri

significant delays related to contractors include insufficient technical study dur-
ing the bidding phase, inadequate communication with project stakeholders, and
frequent changes of sub-contractors due to their inefficiency and inadequate
screening processes. Consultant-related delays are attributed to ineffective di-
alogue with other parties in the project and delays in examination and testing.
Material-related delays stem from shortages, delivery delays, and late ordering of
construction materials. Delays related to labor are primarily attributed to the
strikes started by the contractor workforce and insufficiently qualified contrac-
tors assigned to the project. Furthermore, external factors, including challenging
weather conditions, and unforeseen circumstances, have a substantial impact on
causing project delays. The results of the goodness-of-fit test support the find-
ings obtained from the confirmatory factor analysis. The study’s findings can
inform the development of policies and strategies to minimize delays in con-
struction projects in Nepal. By addressing these identified factors, the concerned
authority can formulate policy to mitigate delays and improve project efficiency

and timely completion.

6. Recommendation

This study investigates primary factors causing construction project delays in the
Kaski district of Nepal using CFA and highlights issues related to contractors,
consultants, materials, labor, and external factors. The study emphasizes the
need for policies and strategies to mitigate delays and enhance project efficiency
and timely completion. Further research could explore multiple regions, interac-

tions between factors, and the effectiveness of intervention strategies.
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