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 Abstract 

Construction delays remain a persistent and costly challenge in Pakistan, 
significantly undermining project performance and fueling disputes across the 
sector. This systematic literature review aims to synthesize and critically evaluate 
the existing body of research on delay issues within Pakistan’s construction 
industry, with the objective of identifying the principal causative factors, assessing 
their impacts, and examining the effectiveness of current mitigation approaches. 
We conducted a structured review following established systematic review 
guidelines; consequently, we analyzed and thematically classified the extracted 
evidence into eight key dimensions, including factor identification, impact 
analysis, risk management, sector-specific challenges, resource management, 
external influences, mitigation strategies, and governance. The results reveal that 
client-related financial constraints, consultant-related design errors, contractor-
related resource mismanagement, and external socio-political instability are 
recurrently ranked as the most critical delay factors. Moreover, we found that 
delays frequently lead to severe cost overruns, prolonged litigation, and degraded 
project quality across both public infrastructure and private mega-projects. A 
significant gap in proactive risk management practices was also identified, with 
modern technologies such as Building Information Modeling being rarely adopted 
in practice. Therefore, we conclude that a fragmented approach to delay 
mitigation currently persists; a more integrated framework combining improved 
governance, robust contractual mechanisms, and technology adoption is urgently 
needed. This review contributes a consolidated knowledge base for researchers and 
practitioners alike, and we propose specific directions for future empirical studies 
to address the identified gaps. 
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INTRODUCTION
Methodology The construction industry is a 
fundamental pillar of economic growth and national 
development, serving as a critical catalyst for 

infrastructure modernization, urbanization, and 
employment generation worldwide. In developing 
nations, the sector’s performance is particularly 
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consequential, as it directly influences the pace of 
poverty alleviation, industrialization, and the overall 
quality of life for citizens. Pakistan, with its rapidly 
growing population and ambitious development 
agenda set forth in initiatives like the China-Pakistan 
Economic Corridor (CPEC), has placed immense 
pressure on its construction sector to deliver complex 
projects on time and within budget [1]. However, the 
industry in Pakistan has long been plagued by 
chronic delays, cost overruns, and quality 
deficiencies, a phenomenon that has been 
extensively documented in local and international 
literature. These delays are not merely statistical 
inconveniences; they trigger cascading 
socioeconomic costs, including the loss of investor 
confidence, increased project financing costs, 
extended litigation, and strained relationships 
between project stakeholders [2]. 
The severity of the delay problem in Pakistan is well-
illustrated by empirical research indicating that the 
average time overrun for public sector development 
projects exceeds 100% of the original contract 
duration in many cases [3]. For instance, large-scale 
infrastructure initiatives, such as dams, highways, 
and energy plants, often face completion delays of 
several years, while private housing and commercial 
schemes routinely miss deadlines by months. These 
persistent failures have been attributed to a complex 
interplay of factors. Financial constraints on the part 
of clients, particularly government agencies, are 
frequently cited as the primary cause, leading to slow 
payments and scope changes. Consultant-related 
deficiencies, including inadequate design 
documentation, poor supervision, and incomplete 
feasibility studies, also contribute significantly. 
Contractor-side issues, such as poor site 
management, labor shortages, and equipment 
unavailability, aggravate the situation. Furthermore, 
external factors like political instability, adverse 
weather conditions, natural disasters, and fluctuating 
material prices add another layer of unpredictability 
[1] [4]. These interrelated causes create a vicious cycle 
where delays beget further delays, and cost overruns 
compress already tight margins, leading to disputes 
and eventual project abandonment in extreme cases. 
Despite the extensive body of literature dedicated to 
this topic, a critical examination of the existing 
research reveals several significant gaps. First, while 

numerous studies have individually identified and 
ranked delay factors, there is a notable lack of a 
synthesized, systematic review that consolidates 
findings from multiple sources across different 
project types (e.g., public infrastructure, private 
housing, mega-projects) and geographic regions 
within Pakistan. As a result, many prior 
investigations have focused predominantly on the 
quantitative ranking of delay causes without deeply 
exploring the underlying mechanisms through which 
these factors interact and amplify one another. 
Furthermore, the literature on risk management 
practices and modern technological solutions, such 
as Building Information Modeling (BIM) or artificial 
intelligence for delay prediction, remains sparse and 
largely conceptual, with few studies providing 
empirical evidence of successful implementation in 
the Pakistani context. The impact of delays on 
project quality, safety performance, and long-term 
operational efficiency is also under-researched. These 
accumulated gaps hinder the development of 
comprehensive, evidence-based strategies that could 
practically mitigate the pervasive delay problem. 
The motivation for conducting this systematic 
literature review stems from the urgent need to 
provide a comprehensive and critically evaluated 
knowledge base that can inform both academic 
research and professional practice. This study is 
significant for several reasons. By systematically 
aggregating and analyzing the dispersed body of 
knowledge, it offers a consolidated, multi-faceted 
understanding of the delay issue in Pakistan’s 
construction sector. It identifies the most 
consistently reported critical factors and their 
underlying interrelationships, thereby highlighting 
areas where intervention can be most effective. 
Furthermore, this review assesses the depth and 
breadth of the existing literature, pinpointing 
important thematic gaps and methodological 
weaknesses that future studies must address. For 
practitioners—including project managers, engineers, 
procurement officers, and policymakers—this review 
provides a structured framework for understanding 
the systemic causes of delays and serves as a 
benchmark for evaluating their own risk profiles and 
mitigation strategies. Ultimately, the aim is to 
catalyze a more cohesive and rigorous research 
agenda while equipping industry stakeholders with 
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actionable insights to improve project performance 
and reduce the waste of public and private resources. 
The remainder of this paper is organized as follows. 
Section 2 describes the systematic methodology 
adopted for literature search, selection, and thematic 
analysis. Section 3 presents the detailed results of the 
review, organized into eight thematic subsections 
that cover research trends, factor identification and 
ranking, impact analysis, risk management, sector-
specific challenges, resource management, external 
influences, and mitigation strategies and governance. 
Section 4 provides a comprehensive discussion that 
synthesizes the findings, highlights key implications, 
and outlines limitations of the current evidence base. 
Finally, Section 5 offers concluding remarks and sets 
forth specific directions for future empirical 
investigations. 
This systematic literature review was conducted to 
comprehensively synthesize and critically evaluate the 
existing body of research on delay issues within 
Pakistan’s construction industry. We adopted a 
rigorous, replicable methodology structured around 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines, which 
provided a transparent framework for study 
identification, screening, eligibility assessment, and 
data extraction [5]. The following subsections detail 
the review protocol, the definition of research 
dimensions used for thematic analysis, the inclusion 
and exclusion criteria applied during screening, and 
the study selection process, including a quality 
assessment of the identified literature. 
 
Review Protocol 
Our search strategy targeted peer-reviewed articles 
published in English with no restriction on the 
upper bound of the publication year, covering all 
research up to 2026, as long as they met the 
inclusion criteria. We selected four major academic 
databases and one broad-coverage search engine 
based on their relevance to construction engineering, 
project management, and applied social sciences. 
The search was first executed in Scopus, the largest 
abstract and citation database of peer-reviewed 
literature, because of its comprehensive coverage of 
construction management and engineering journals. 
We then searched Web of Science to capture high-
impact, interdisciplinary research with a strong 

citation network in the construction field. 
ScienceDirect was selected for its extensive repository 
of full-text articles from Elsevier journals, particularly 
those focusing on construction engineering and 
project performance. IEEE Xplore was included to 
identify studies incorporating technological 
solutions, such as computer-aided scheduling or 
sensor-based monitoring, which are occasionally 
reported in engineering conferences and journals. 
Finally, we searched Google Scholar as a 
supplementary source to capture grey literature and 
studies indexed in less specialized databases, ensuring 
broader coverage of local Pakistani research. 
For each database, we constructed a Boolean search 
string that combined keywords related to delays, 
Pakistan, and the construction industry. In Scopus, 
the search string was: TITLE-ABS-KEY((delay OR 
delays OR "time overrun" OR "schedule overrun" 
OR "schedule slippage") AND Pakistan AND 
(construction OR "building industry" OR 
infrastructure)) AND NOT TITLE-ABS-KEY(review 
OR survey OR "meta-analysis" OR "literature 
review"). We filtered the document type to ‘Article’ 
only and excluded ‘Review’, ‘Conference Review’, 
and ‘Book Chapter’ using the database sidebar 
filters. The Web of Science query was: TS=((delay 
OR delays OR "time overrun" OR "schedule 
overrun" OR "schedule slippage") AND Pakistan 
AND (construction OR "building industry" OR 
infrastructure)) NOT TS=(review OR survey OR 
"meta-analysis" OR "literature review"), with results 
refined to ‘Article’ document types, excluding 
‘Review Article’ and ‘Proceedings Paper’ that were 
reviews. For ScienceDirect, we used: TITLE-ABS-
KEY((delay OR delays OR "time overrun" OR 
"schedule overrun") AND Pakistan AND 
(construction OR infrastructure)) AND NOT 
TITLE-ABS-KEY(review OR survey OR "meta-
analysis"), selecting only ‘Research articles’ under 
‘Article Type’. In IEEE Xplore, the search string was: 
("All Metadata":delay OR "All Metadata":"time 
overrun" OR "All Metadata":"schedule overrun") 
AND ("All Metadata":Pakistan) AND ("All 
Metadata":construction OR "All 
Metadata":infrastructure) NOT ("All 
Metadata":review OR "All Metadata":survey), with 
‘Content Type’ filtered to ‘Conferences’ and 
‘Journals’; we manually inspected abstracts to exclude 
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survey papers. Finally, for Google Scholar, we used: 
intitle:(delay OR delays OR "time overrun" OR 
"schedule overrun" OR "schedule delay") AND 
(Pakistan) AND (construction OR "building 
industry" OR "civil engineering" OR infrastructure) -
review -survey -"meta-analysis", and we manually 
verifying each article type and excluding patents. All 
searches were conducted in January 2025, and the 
results were exported to a reference management 
tool for deduplication and screening. 
 
Thematic Categorization and Definition of 
Research Dimensions 
To structure the analysis of the extracted literature, 
we developed a thematic categorization framework 
comprising eight distinct research dimensions. These 
dimensions were derived inductively by iteratively 
reading the abstracts and full texts of a pilot sample 
of 30 articles and then refined through discussion 
among the authors to ensure mutual exclusivity and 
collective exhaustiveness. The first dimension, 
Identification and Ranking of Delay and Cost 
Overrun Factors, encompasses studies that employ 
surveys, interviews, or case studies to list, rank, or 
statistically analyze the relative importance of various 
causes of delays and associated cost overruns in 
Pakistan’s construction projects. The second 
dimension, Impact Analysis of Delays on Project 
Performance and Disputes, includes research that 
quantitatively or qualitatively assesses the 
consequences of delays, such as increased project 
duration, cost escalation, quality degradation, and 
the frequency and nature of contractual disputes. 
The third dimension, Risk Management Practices 
and Critical Success Factors, groups studies that 
investigate the risk management frameworks 
currently employed in Pakistani construction 
projects, the identification of critical success factors 
that can mitigate delays, and the degree of adoption 
of formal risk identification and response strategies. 
The fourth dimension, Sector-Specific Challenges in 
Infrastructure and Mega-Projects, focuses on 
research that examines delays in particular types of 
projects, such as public sector infrastructure (roads, 
dams, power plants) and large-scale private mega-
projects, including the China-Pakistan Economic 
Corridor initiatives. The fifth dimension, Resource 
Management: Labor, Materials, and Procurement, 

captures studies centered on inefficiencies in 
managing human resources, material supply chains, 
and procurement processes, including issues like 
skilled labor shortages, material price volatility, and 
delays in import logistics. The sixth dimension, 
External Environmental and Socio-Political 
Influences, includes literature that explores the role 
of external factors beyond the direct control of 
project participants, such as political instability, 
security concerns, regulatory changes, natural 
disasters, and macroeconomic fluctuations. The 
seventh dimension, Mitigation Strategies, 
Governance, and Modern Technologies, groups 
papers that propose, evaluate, or empirically test 
various strategies for reducing delays, including 
improved governance structures, more effective 
contract administration, the adoption of modern 
technologies like Building Information Modeling 
and project scheduling software, and alternative 
dispute resolution mechanisms. These eight 
categories provided a systematic lens through which 
we organized and analyzed the 175 included studies. 
 
Inclusion and Exclusion Criteria 
We established explicit inclusion and exclusion 
criteria to ensure that only relevant, high-quality 
studies were retained in the final synthesis. The 
inclusion criteria required that studies: (1) were 
original research articles published in peer-reviewed 
journals or reputable conference proceedings; (2) 
were written in the English language; (3) had a 
publication date from the inception of the database 
up to 2026, with no lower bound restriction; (4) 
focused on construction projects physically located 
within the territorial boundaries of Pakistan; (5) 
explicitly addressed at least one aspect of project 
delays, time overruns, or schedule performance 
within the construction industry; and (6) presented 
empirical data, including quantitative survey results, 
case study evidence, or qualitative interview findings. 
Conversely, studies were excluded if they: (1) were 
review articles, meta-analyses, editorials, opinion 
pieces, or book chapters without primary empirical 
data; (2) focused on sectors other than construction, 
such as software development, manufacturing, or 
service industries; (3) addressed delays in Pakistan’s 
construction sector only peripherally, without 
providing detailed analysis or factor identification; 
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(4) were duplicates across databases or reported 
identical data in multiple publications; and (5) 
lacked transparent methodology or had insufficient 
data quality, such as very small sample sizes or 
unreported sampling methods. These criteria were 
designed to align with the eight research dimensions 
and to ensure that the selected papers could provide 
robust evidence for answering our research 
objectives. 
 
Study Selection Process 
The study selection process was conducted in two 
stages: title and abstract screening followed by full-
text eligibility assessment. All records retrieved from 
the five databases (n = 631) were imported into a 
reference management tool, where 31 duplicate 
records were identified and removed. An additional 
6 records were removed for other reasons, such as 
being retracted publications or having inaccessible 
full texts. This left 594 records for screening. In the 
first stage, two independent reviewers screened the 
titles and abstracts of these 594 records against the 
inclusion and exclusion criteria. Disagreements 
between reviewers were resolved through discussion 
or, when necessary, by consulting a third reviewer. 
This screening resulted in the exclusion of 352 
records that did not meet the criteria, primarily 
because they were not focused on construction, did 
not address delays as the central theme, or were not 

set in Pakistan. Consequently, 186 reports were 
sought for retrieval, and all were successfully 
obtained (no reports were not retrieved). In the 
second stage, these 186 full-text articles were assessed 
for eligibility by the same reviewers, applying the 
same criteria in greater depth. A further 11 reports 
were excluded during this phase due to ineligibility: 
4 lacked sufficient empirical data (e.g., purely 
theoretical discussions or surveys with sample sizes 
below 20), 3 were not specifically set in Pakistan 
despite a title implying otherwise, and 4 were 
duplicates that had not been caught earlier. 
Ultimately, 175 studies met all inclusion criteria and 
were included in the systematic review. 
To ensure the quality and relevance of the included 
studies, we conducted a quality assessment based on 
the methodological rigor of each paper. We 
evaluated aspects such as clarity of the research 
question, appropriateness of the research design, 
sample size and representativeness, use of validated 
instruments for data collection (e.g., questionnaires), 
transparency of data analysis, and whether 
conclusions were supported by the evidence. Studies 
were not excluded based on quality score alone, as 
even methodologically weaker studies could provide 
useful context; however, their findings are discussed 
with appropriate caution in the Results section. The 
entire study selection process is illustrated in the 
PRISMA flowchart in Figure 1. 
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Figure 1. PRISMA flowchart outlining the systematic identification, screening, eligibility assessment, and final 

inclusion of studies for the review. 
 
Several limitations of the study selection process 
must be acknowledged. First, the search was 
confined to English-language publications, which 
may introduce language bias and potentially exclude 
relevant studies published in Urdu or other local 
languages. Second, our focus on peer-reviewed 
journals and conference proceedings likely omitted 
valuable grey literature, such as industry reports, 
government project evaluations, and theses from 
Pakistani universities. Third, the search strings, while 
comprehensive, may have missed studies using less 
common terminology (e.g., “schedule slippage” or 
“programme overrun”). Finally, the reliance on 
subjective judgment during screening and quality 
assessment, despite the use of independent reviewers 
and consensus discussion, introduces a degree of 
subjectivity. These biases are considered acceptable 
given the systematic approach taken, and their 
potential impact is discussed in the Discussion 
section. 

Results 
Research Trends 
An analysis of the temporal distribution of the 175 
included studies reveals a sustained and growing 
scholarly interest in the delay issues plaguing 
Pakistan’s construction industry over the past two 
decades. Figure 2 illustrates the annual publication 
counts, showing a modest but steady output before 
2016, with a cumulative total of thirty-eight papers. 
A notable inflection point occurred in 2016 with 
thirteen publications, followed by a peak of twenty-
three papers in 2017, signifying an increased 
academic focus on the topic. This heightened activity 
likely correlates with the initiation of the China-
Pakistan Economic Corridor (CPEC) mega-projects, 
which brought unprecedented construction activity 
and, with it, corresponding delays and challenges 
that demanded rigorous investigation. Following this 
peak, the publication volume experienced 
fluctuations but remained robust, with annual 
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counts generally ranging between twelve and 
nineteen papers from 2019 through 2023, indicating 
that the topic was not a transient concern but rather 
a persistent area of inquiry. The data for 2024 and 

2025, with eight papers each, and four papers already 
indexed for 2026, suggest that the research 
community continues to actively investigate this 
domain. 

 
Figure 2. Research trends in the domain of delay issues in Pakistan construction projects 

 
When the publication trends are examined across 
the eight thematic dimensions, a clear pattern 
emerges regarding the dominant research foci. The 
dimension of “Identification and Ranking of Delay 
and Cost Overrun Factors” constitutes the largest 
and most sustained body of work, with papers 
appearing consistently across almost every year and 
peaking at thirteen in 2017. This strong prevalence 
indicates that a primary goal of the literature has 
been to establish empirical baselines of the most 
critical causes, a foundational step for any 
subsequent analytical or prescriptive research. In 
contrast, the dimensions of “External Environmental 
and Socio-Political Influences” and “Resource 
Management: Labor, Materials, and Procurement” 
are represented by fewer studies and show a later 
onset of concentrated research activity. The former, 

for instance, has most of its publications 
concentrated between 2022 and 2025, suggesting 
that recent scholarship is increasingly recognizing the 
profound, often uncontrollable, impact of the 
broader Pakistani socio-political and economic 
context on construction schedules. Similarly, the 
“Mitigation Strategies, Governance, and Modern 
Technologies” dimension exhibits a consistent but 
less voluminous output, with notable contributions 
both early and in recent years, reflecting a perennial 
interest in solutions but perhaps a slower pace of 
empirical testing and implementation-focused 
research. The “Impact Analysis of Delays on Project 
Performance and Disputes” and “Risk Management 
Practices and Critical Success Factors” dimensions 
maintain a moderate but steady presence throughout 
the entire period, underscoring that the 
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consequences of delays and the search for effective 
management frameworks have been enduring 
concerns alongside the initial factor identification. 
Overall, this thematic and temporal distribution 
suggests that while the field has matured from a 
primary focus on descriptive factor identification to a 
more diversified exploration of sectors, risks, external 
forces, and mitigation strategies, the research 
landscape remains fragmented, with significant 
imbalances in the depth of investigation across 
different dimensions. 
 
Identification and Ranking of Delay and Cost 
Overrun Factors 
The most extensively researched aspect of the 
Pakistani construction delay problem concerns the 
systematic identification and prioritization of 
causative factors. A substantial body of literature has 
employed empirical survey methods, predominantly 
using the Relative Importance Index (RII) or mean 
score ranking, to ascertain the most critical delay and 
cost overrun drivers from the perspectives of 
contractors, clients, and consultants. The collective 
findings from these investigations converge on a core 

consistently indicate that a combination of financial, 
managerial, and external factors is responsible for the 
chronic schedule and budget failures observed in the 
sector. 
The synthesis of the included studies reveals a 
hierarchical taxonomy of delay factors and cost 
overrun drivers, which we have organized 
conceptually in Table 1. This table categorizes the 
identified sources into three primary focus areas: 
those addressing both delays and cost overruns 
jointly, those focusing specifically on delays, and 
those concentrating exclusively on cost overruns. 
Within each focus area, we further delineate the 
project type or scope (general construction versus 
specific sectors like highways, hydropower, or public 
sector projects) and the methodological approach 
employed (empirical ranking, case study, theoretical 
review, or mitigation-focused analysis). This 
structured categorization allows for a nuanced 
understanding of how different research designs and 
project contexts influence the reported critical 
factors. 

 
Table 1. Hierarchical Taxonomy of Included Studies on Delay and Cost Overrun Factors in Pakistan 
Construction 
Focus Area Project Type / Scope Methodological Approach 

/ Specific Goal 
Sources 

Delay & Cost Overrun 
(Combined) 

General Construction Empirical Identification & 
Ranking 

[6], [6], [7], [8], [9], [10], 
[11], [2], [12], [13], [14], 
[15], [16], [17], [18], [19], 
[19], [20], [21], [22], [23], 
[24], [25], [26], [27], [4], 
[28], [29], [3], [30], [31], 
[32], [33], [34], [35], [36] 

  Case Study (Specific 
Project/Region) 

[16], [37], [38], [39], [40], 
[41], [42], [43], [44] 

  Theoretical Literature 
Review / Comprehensive 
List 

[45], [46] 

Delay Focus Building Projects Financial Causes Analysis [37] 
  Risk Factor Identification [47] 
  Post-Pandemic Analysis [48] 
 Infrastructure/Highway 

Projects 
Empirical Ranking & 
Analysis 

[49], [50], [42], [43], [51] 

 Hydro-Power / Dam 
Projects 

Case Study & Exploration [38], [41] 
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 Public Sector / University 
Projects 

Empirical Assessment [40], [3] 

 Terrorist-Affected Areas Case Study [50], [43] 
Cost Overrun Focus General Construction Empirical Ranking & 

Factor Analysis 
[52], [53], [4], [28], [29], 
[46] 

 Highway/Infrastructure Contractor Perception & 
Case Studies 

[42], [43], [51] 

 Municipal Projects Case Study (Developing 
Countries Context) 

[44] 

 Pre-Construction Planning 
Phase 

Assessment of Critical 
Factors 

[30], [31] 

Mitigation & 
Management Focus 

General & Specific 
Projects 

Mitigation Measures & 
Resource Management 

[11], [53], [34] 

Comparative / 
International Context 

International (including 
Pakistan) 

Comparative Ranking / 
Analysis 

[33], [54], [55], [56], [57], 
[36] 

 
Within the broad category of combined delay and 
cost overrun studies, a consensus emerges regarding 
the most potent factors. Across numerous empirical 
rankings, client-related financial issues consistently 
appear at the top. For instance, [6], [6], and [7] all 
identified “delay in progress payments by the client” 
as the single most critical cause of delays in their 
respective surveys of large and medium-sized 
construction projects. This finding is echoed by [8], 
[9], and [10], who reported that financial constraints 
faced by clients, including slow decision-making and 
scope changes that require re-negotiation of budgets, 
were ranked as the primary drivers of time 
extensions. Contractor-related factors also feature 
prominently. Poor site management and supervision, 
inadequate planning and scheduling, and shortages 
of skilled labor are frequently listed among the top 
ten causes [2], [13], [14]. The lack of competent 
project management teams, particularly on large 
public sector projects, is a recurring theme. 
Furthermore, external factors such as material price 
fluctuations, inflation, and the unstable political and 
security environment are consistently ranked as 
significant contributors, though their positions 
relative to client and contractor factors vary across 
different study contexts [15], [17]. 
A smaller but important subset of studies has 
dedicated itself exclusively to the cost overrun 
dimension. These investigations reveal a factor set 
that substantially overlaps with delay causes but 
places a stronger emphasis on financial and 
procurement-related issues. For instance, [52] and 

[28] found that “unstable market prices of materials” 
and “cash flow problems faced by contractors” were 
the two most critical factors leading to budget 
overruns. [53] and [33 and [30] highlighted the 
significance of inadequate pre-construction planning, 
incomplete feasibility studies, and poor contract 
documentation as root causes of cost escalation. The 
findings from these cost-focused studies align with 
those of the combined studies, suggesting that the 
same underlying weaknesses in project governance, 
financial management, and supply chain resilience 
are responsible for both schedule and budget 
failures. 
The sector-specific studies add valuable nuance to 
the general factor lists. For highway projects, [49] and 
[50] reported that “land acquisition and resettlement 
issues” and “security/terrorism” are uniquely critical 
factors, often surpassing the general financial or 
managerial causes. For hydropower projects, [38] and 
[41] identified “geological surprises” and “unforeseen 
site conditions” as top-ranked causes, reflecting the 
technical complexity and uncertainty inherent in 
such projects. Studies focusing on public sector 
university projects [40] and dams [41] further 
corroborate that client-side financial delays and 
bureaucratic red tape are particularly severe in 
government-funded initiatives. 
Several studies were not captured in the 
comprehensive taxonomy due to their specific focus 
but merit narrative discussion. [23] investigated 
factors affecting the overall performance of 
construction projects in Pakistan and found that 
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“poor design and frequent design changes,” 
“ineffective project planning and scheduling,” and 
“lack of coordination between parties” were the most 
significant performance detriments, which directly 
contribute to delays. [22] explored causes of schedule 
overruns and reported that “delay in payment by the 
client” and “improper planning” were the two most 
important factors, a finding in close agreement with 
the mainstream literature. [44] focused exclusively on 
municipal construction projects in developing 
countries, placing Pakistan in a comparative context, 
and concluded that “financial difficulties of the 
client” and “poor project management” were 
universally critical, though local governance issues 
played a more pronounced role in Pakistan. [45] 
provided a comprehensive theoretical list of delay 
causes without primary data collection, serving as a 
foundational resource for subsequent empirical 
studies. Finally, [57] and [36] contributed to the 
comparative international literature, confirming that 
many of the delay factors identified in Pakistan, such 
as client payment delays and contractor site 
management problems, are also prevalent in other 
construction industries across the Middle East, 
Africa, and South Asia, though the relative rankings 
differ due to local socio-economic conditions. 
 
Impact of Delays on Project Performance and 
Disputes 
The consequences of delays within Pakistan’s 
construction industry are multifaceted and severe, 
extending well beyond mere schedule extensions to 
encompass significant cost overruns, contractual 
disputes, quality degradation contractual disputes 
and broader socio-economic harm. A substantial 
body of literature has systematically investigated 
these impacts, often establishing causal or 
correlational links between specific delay factors and 
their downstream effects on project performance and 
stakeholder relationships. 
One of the most direct and quantifiable impacts of 
delays is the escalation of project costs. Several 
studies have rigorously examined this relationship 
using statistical and regression-based approaches. For 
instance [58] developed a regression model to 
quantify the effect of various delay causes on the cost 
of construction projects in Pakistan, finding a strong 
positive correlation between the duration of delays 

and the magnitude of cost overruns. This study 
specifically demonstrated that delays in material 
procurement and contractor cash flow issues were 
the most potent predictors of cost escalation. 
Similarly [52] employed factor analysis to identify the 
causal attributes of cost overruns, concluding that 
“financial difficulties of the client,” “poor project 
planning,” and “material price fluctuations” were the 
three most influential root causes, each directly 
linked to delays that then triggered additional costs 
such as price escalation clauses and extended 
overheads. Furthermore, [59] conducted a focused 
case study of mega hydropower projects and found 
that variation orders, which are frequently a 
consequence or a cause of delays, had a 
disproportionately large impact on both time and 
budget, with a single variation order sometimes 
adding months to the schedule and millions to the 
budget. The compounded effect of delays on cost is 
also highlighted by [60], who performed a cost and 
schedule risk analysis for a bridge construction 
project in Pakistan; their Monte Carlo simulations 
revealed that projects with high delay probabilities 
had a mean cost overrun risk exceeding 40% of the 
initial budget, underscoring the severe financial 
consequences of schedule slippage. 
Beyond the direct financial implications, delays are a 
primary catalyst for contractual disputes and legal 
entanglements, which further drain project resources 
and erode stakeholder trust. A significant portion of 
the literature on Pakistani construction disputes 
explicitly identifies delays as a root cause. For 
example, [61] investigated the key causes of 
construction disputes in Pakistan and found that 
“delay in completion of work” was ranked as the 
second most important cause of disputes, only after 
“payment issues.” This study highlighted that when a 
project falls behind schedule, clients often impose 
liquidated damages, while contractors submit 
extension of time (EOT) claims, leading to a 
contentious bargaining environment that frequently 
escalates into formal disputes. The linkage between 
delays and disputes is further explored by [62], who 
identified “delays in decision-making by the client” 
and “delays in issuing instructions” as major causes 
of conflicts, along with “poor contract 
documentation” that fails to properly allocate risk for 
unforeseen delays. The study by [63] provides 
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empirical evidence of how delays translate into EOT 
claims; through a survey of construction 
professionals, the authors revealed that a majority of 
EOT applications are based on legitimate delays, but 
a significant proportion are also rooted in poor 
planning and inadequate record-keeping, which itself 
becomes a source of dispute when clients challenge 
the validity of the claims. [64] focused specifically on 
road construction projects and found that “delays in 
payment,” “failure to provide timely access to the site 
possession,” and “design changes during 
construction” were the three most frequent causes of 
disputes, directly linking client and design-related 
delays to conflict. [65] conducted a comparative 
analysis between causes of disputes reported in 
published literature and those prevalent in the 
Pakistani construction industry, confirming that 
delays in payment, change orders, and quality of 
work were consistently mentioned in both sources, 
with delay-related issues being the most frequently 
cited. 
The failure to adequately manage the impacts of 
delays often leads to a breakdown in project 
governance and an escalation in transaction costs. 
[66] examined breakdowns in monitoring project 
performance in public sector projects, concluding 
that when delays occur, monitoring systems often fail 
to capture the evolving risk picture, leading to 
ineffective interventions and a subsequent increase 
in transaction costs. These costs include the expenses 
of renegotiating contracts, managing claims, and 
engaging in lengthy dispute resolution processes. [67] 
went further by analyzing the critical causes of 
transaction cost escalation and found that “delays in 
decision-making” and “poor communication 
between parties” were among the most significant 
factors, both of which are direct consequences of 
schedule problems. [68] used Interpretive Structural 
Modelling (ISM) to impose a hierarchy on the critical 
issues of contractual bargaining, revealing that 
“delays in project completion” and “financial 
constraints” were at the highest level of the 
hierarchy, meaning they are the most visible and 
consequential outcomes of underlying systemic 
issues, directly influencing the bargaining dynamics 
between clients and contractors. 
The socio-economic repercussions of delays are 
perhaps the most far-reaching, affecting not just 

project participants but also the broader public. [69] 
investigated decision-making processes in 
infrastructure projects and found that delays in 
decision-making by government officials caused 
lengthy bureaucratic approvals and political 
interference were not just causes of project delays but 
also led to significant losses in economic benefits, 
such as delayed provision of services to communities 
and loss of investor confidence. [70]) presented a 
detailed case study of the Islamabad–Rawalpindi 
Metro Bus Project, a mega-project that was 
originally expected to transform public transport in 
the twin cities. The study documented how 
political instability, security concerns, and material 
shortages caused significant delays; these delays in 
turn led to cost overruns and, crucially disrupted 
the project’s intended socio-economic benefits, 
including reduced traffic congestion improved 
mobility and time savings for commuters. [71]) 
investigated the effects of corruption on public 
infrastructure projects in Pakistan, finding that 
corruption is widespread and has a “harmful impacts 
on projects” by directly causing delays through the 
misappropriation of funds and the appointment of 
unqualified contractors. This study demonstrated 
that corruption not only reduces time delays but also 
degrades project quality and increases the likelihood 
of structural failures extending the harm beyond 
schedule and cost. [72]) while focusing on rural road 
construction projects in South Africa, provides a 
comparative framework for understanding the 
socio-economic effects of delayed road projects 
including reduced access to markets schools and 
health services and education and isolation of 
communities which are similarly relevant to the 
Pakistani context. [73]) studied project delays and 
cost overrun risks in Rwanda but confirms the 
universal principle that delays result in lost 
opportunities for economic development and social 
welfare. 
The escalation of disputes due to delays has also 
prompted a body of research focused on resolution 
mechanisms and their effectiveness in the Pakistani 
context. [74]) identified the common criteria 
adopted for selecting dispute resolution methods of 
dispute resolution such as litigation, arbitration, 
adjudication, and negotiation in Pakistani 
construction projects finding that the choice of 
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method is heavily influenced by the nature of the 
dispute and the contractual clauses. [75]) assessed 
the potential for construction statutory adjudication 
in Pakistan, drawing lessons from the UK. The study 
highlighted the severe inefficiencies of the Pakistani 
legal system, which it described as “a vicious cycle of 
delays, high legal costs and uncountable journeys to 
court,” with over 2.26 million cases pending. 
Statutory adjudication, which provides a faster and 
more binding resolution on a temporary basis, was 
proposed as a potential solution to alleviate the 
burden of delay-related disputes. [76]) provided a 
comprehensive assessment of current dispute 
resolution methods in the Pakistani construction 
industry, noting that indirect costs such as “delays 
to the project, adverse performance of the project, 
distraction and over-burdening of staff on the 
project, reduced morale, erosion of business 
relationships” are frequently overlooked but 
extremely damaging. [77]) examined disputes within 
the China-Pakistan Economic Corridor (CPEC) 
projects, which are particularly prone to delays due 
to their scale and complexity, and proposed 
arbitration as a strategic tool for investment security, 
emphasizing the need for robust dispute resolution 
clauses to protect foreign investment from the 
adverse effects of protracted delays. 
While not every study within this thematic 
dimension provided quantitative impact assessments, 
collective qualitative and empirical evidence paints a 
clear picture of the cascading nature of delay 
consequences. A single delay often triggers a 
sequence of events: schedule overrun begets cost 
overrun, which in turn strains cash flow, leading to 
payment disputes, which then further delay the 
project. This vicious cycle is well-documented in the 
Pakistani context, and the resulting loss of trust 
between contracting parties often leads to project 
abandonment or severe scope reduction. [78]**) 
evaluated the factors behind the failure of project 
management practices in Pakistan, finding that the 
inability to manage delays effectively was a primary 
cause of overall project failure, defined as failure to 
meet time, cost, and quality objectives. The study 
concluded that a lack of proactive risk management, 
poor communication, and inadequate monitoring 
were the underlying reasons why simple delays 
escalated into catastrophic project failures. 

Risk Management Practices and Critical Success 
Factors 
A distinct and critical body of literature within the 
reviewed corpus has moved beyond merely listing 
delay causes to investigate the systemic frameworks 
for managing those risks and the factors that enable 
project success despite an adverse environment. This 
thematic dimension encompasses studies that assess 
the current state of risk management (RM) 
implementation, identify the critical success factors 
(CSFs) that are most strongly associated with project 
completion on time and within budget, and analyze 
the relationship between proactive risk mitigation 
and overall project performance within the Pakistani 
construction industry. 
One of the most consistent findings across these 
studies is the identification of a significant gap 
between the theoretical importance of risk 
management and its practical implementation in 
Pakistan. [79] conducted a comprehensive 
assessment of risks affecting construction projects 
and concluded that while most practitioners 
acknowledge the existence of risks, the industry lacks 
a formalized and systematic approach to risk 
identification, analysis, and response. The study 
found that risk management, where practiced, is 
often reactive and intuitive rather than proactive and 
structured, leading to a poor ability to anticipate 
delay-causing events. This fragmented approach is 
further corroborated by [80], who specifically 
investigated the identification of risk management 
systems in the construction industry of Pakistan. 
Their survey of contractors and consultants revealed 
that a majority of organizations do not have a 
documented RM plan; instead, they rely on informal 
verbal communication and experience-based 
judgment to handle risks. This absence of a systemic 
RM framework directly contributes to the prevalence 
of delays, as potential disruptions are not identified 
early enough to implement preventive measures. 
Despite this general deficiency, researchers have 
extensively cataloged and analyzed the critical success 
factors (CSFs) that, when present, significantly 
improve the likelihood of project success. The 
analysis of these CSFs provides a counterpoint to the 
risk-focused literature, offering a prescriptive 
roadmap for improving project performance. A 
seminal contribution by [81] assessed the critical 
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success factors for construction projects in Pakistan 
from the perspective of contractors. Their work 
identified the top-ranked CSFs as “project manager’s 
competence,” “effective communication and 
coordination among project stakeholders,” “clear 
and realistic scope and objectives,” and “owner’s 
financial capability.” This finding directly links 
success to the human and relational aspects of 
project management, emphasizing that technical 
proficiency in planning is insufficient without strong 
leadership and stakeholder alignment. The criticality 
of the project manager’s competence was echoed by 
[82], who analyzed factors influencing the success of 
projects in both the manufacturing and construction 
sectors in Pakistan. Their analysis highlighted that 
the project manager’s experience, leadership style, 
and decision-making ability were the most influential 
human factors, while organizational factors such as 
top management support and a clear project charter 
were the most important contextual enablers. 
Several studies have delved specifically into the 
relationship between formal risk management 
practices and project performance. [83] investigated 
the effect of risk management at the project planning 
phase on the performance of construction projects, 
finding a statistically significant positive correlation 
between the extent of RM activities during planning 
(such as risk identification workshops and 
quantitative risk analysis) and subsequent project 
outcomes in terms of schedule adherence and cost 
control. This study provided empirical evidence that 
proactive risk management is not merely a theoretical 
ideal but a practical activity that yields tangible 
benefits. This finding is reinforced by [84], who 
explored the effects of risk management practices on 
project success in the construction industry. Through 
structural equation modeling, their research 
established that RM practices have a strong, positive 
direct effect on time performance, cost performance, 
and quality performance. Specifically, the study 
found that risk identification and risk response 
planning were the two RM sub-processes with the 
most significant impact on schedule success, 
suggesting that identifying potential delay factors and 
preparing mitigation strategies are the most critical 
steps for controlling project timelines. 
While the importance of RM is well-established, the 
allocation and management of specific risks have also 

been scrutinized. [85] presented a detailed analysis 
from the contractors’ perspective regarding risk 
importance and allocation in the Pakistani 
construction industry. The study ranked risks based 
on their impact on project delay and found that 
“delays in payments by the client,” “slow site 
clearance,” and “unforeseen site conditions” were 
the most significant risks from the contractors’ 
viewpoint. Crucially, the study also analyzed risk 
allocation, revealing a mismatch between contractor 
expectations and actual contractual provisions; 
contractors perceived that many risks that they were 
forced to bear through contract clauses were actually 
better managed by clients or consultants. This 
misallocation of risk, the study argued, is a source of 
inefficiency and disputes that further fuel delays. 
Similarly, [86] examined the perception of 
contractors regarding risk management, finding that 
while contractors acknowledge the importance of 
risk management, they often lack the technical skills 
and dedicated resources to implement it effectively. 
The study also noted that smaller contractors, who 
dominate the informal segment of the industry, are 
particularly vulnerable and rarely engage in any form 
of structured risk management. 
The critical role of human factors beyond the project 
manager’s competence is also a recurring theme. [87] 
investigated the impact of role ambiguity and role 
conflict on project success, with top management 
support as a moderating variable. The study found 
that when role expectations are unclear or conflicting 
among project team members, project performance 
suffers, leading to delays and cost overruns. 
Crucially, the study found that strong top 
management support significantly mitigates this 
negative effect, suggesting that clear communication, 
defined responsibilities, and active backstopping 
from senior leaders are essential CSFs for preventing 
delay-inducing confusion. This human-centric 
perspective is extended by [88], who used structural 
equation modeling to explore the impact of skilled 
and unskilled labor on project performance. The 
study found that the availability and quality of skilled 
labor are significant predictors of project success, 
while an over-reliance on unskilled labor was strongly 
associated with defects, rework, and schedule delays. 
This finding ties resource management directly to 
project performance, highlighting the need for 
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investment in workforce training and development 
as a CSF for delay reduction. Furthermore, [89] 
investigated the impact of management competencies 
and complexities on performance in public sector 
infrastructure projects. This research uniquely linked 
the complexity of projects (both technical and 
organizational) with the competencies of the 
management team, finding that for complex projects, 
higher levels of management competency in risk 
management, stakeholder management, and supply 
chain management were essential for achieving 
schedule and cost objectives. The study concluded 
that simply assigning an experienced manager is 
insufficient; the manager must possess competencies 
that match the specific demands of the project’s 
complexity profile. 
The specific challenges of managing external risks 
have been a focus for several studies, particularly in 
the context of international joint ventures and mega-
projects. [90] identified critical external risks for 
international joint ventures (IJVs) in the Pakistani 
construction industry. The study found that 
“government policy instability,” “security and 
terrorism threats,” and “exchange rate fluctuations” 
were the highest-ranked external risks. For 
multinational firms entering the Pakistani market, 
these risks are often beyond the control of the 
project team, but their influence on project delays is 
profound. The ability to proactively manage these 
external risks through political risk insurance, 
security planning, and flexible contractual terms was 
identified as a key CSF for IJVs. [91])) investigated 
factors that influence the success of public sector 
projects in Pakistan, with a focus on governance and 
institutional context. The study found that “political 
stability,” “bureaucratic efficiency,” and “effective 
procurement legislation” were critical external CSFs. 
This research underscores the idea that for public 
sector projects, success is not just dependent on 
project-level management but also on the quality of 
the broader governance environment, which directly 
influences the predictability of funding and the 
speed of approvals. 
The post-disaster reconstruction context presents a 
unique set of challenges and success factors. [92]**) 

conducted a case study of post-2005 earthquake 
reconstruction projects in Northern Pakistan, 
analyzing the causes of success and failure. The study 
found that in this high-pressure environment, where 
speed and quality were both critical, the most 
important CSFs were “community participation,” 
“effective coordination among donors and aid 
agencies,” “and”use of local materials and labor.” 
The involvement of the local community was found 
to be a crucial success factor, as it ensured that the 
reconstructed infrastructure met local needs and was 
maintained properly, thereby preventing future 
delays in response to disasters. Conversely, failures 
were attributed to “top-down planning without 
community input,” “delays in release of funding by 
donors,” and “lack of skilled supervision.” This study 
provides a powerful illustration of how success 
factors can be context-specific and underscores the 
importance of stakeholder engagement for delay 
mitigation. 
Another important line of inquiry concerns the 
quality management systems and their link to 
schedule performance. [93]**) explored the impact of 
total quality management (TQM) initiatives on 
construction industry projects in Pakistan. The study 
found that TQM practices, particularly “continuous 
improvement,” “employee involvement,” and 
“process management,” had a positive, though 
indirect, impact on schedule performance. By 
reducing defects and rework, TQM directly 
contributed to a smoother execution process, which 
in turn minimized delays and improved cost 
performance. This study suggests that a quality-
focused management approach can serve as a 
proactive delay mitigation strategy, by preventing the 
root causes of delays (such as rework) rather than 
reacting to them after they occur. 
Table 2 provides a consolidated overview of the key 
risk management practices and critical success factors 
identified in the reviewed studies, mapping these 
elements to their documented impact on schedule 
performance and project success. This table 
synthesizes the diverse findings into a coherent 
framework that can inform practice and guide future 
research in this thematic area. 
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Table 2. Summary of Key Risk Management Practices and Critical Success Factors for Delay Mitigation in 
Pakistan’s Construction Industry 
Category Key Element / Practice Documented Impact on 

Schedule / Success 
Representative Studies 

Risk Management 
Process 

Formal RM at Planning 
Phase 

Positive correlation with 
schedule adherence 

[83] 

 Risk Identification & 
Response Planning 

Strong positive effect on 
time performance 

[84] 

 Documentation & Formal 
RM System 

Critical for proactive 
mitigation; often absent 

[79], [80] 

 Contractual Risk 
Allocation 

Mismatch causes disputes; 
fair allocation needed 

[85] 

Human & Competency 
Factors 

Project Manager 
Competence 

Top-ranked CSF for 
overall success 

[81], [82] 

 Clear Role Definition & 
Low Ambiguity 

Reduces delays; enhanced 
by top management 
support 

[87] 

 Skilled Labor Availability Reduces rework and 
schedule overruns 

[88] 

 Management Competency 
for Complex Projects 

Essential for achieving 
schedule objectives 

[89] 

Stakeholder & 
Governance 

Effective Communication 
& Coordination 

Critical for stakeholder 
alignment and dispute 
reduction 

[81] 

 Owner Financial 
Capability 

Directly enables timely 
payments and progress 

[81] 

 Community Participation 
(post-disaster) 

Crucial for project 
acceptance and timely 
maintenance 

[92] 

Quality & Process 
Management 

Total Quality 
Management (TQM) 

Reduces defects/rework, 
indirectly improves 
schedule 

[93] 

External Factor 
Management 

Political Stability & 
Bureaucratic Efficiency 

Key success factors for 
public sector projects 

[91] 

 Security & Terrorism Risk 
Management 

Critical for project 
continuity in affected 
regions 

[90] 

 Exchange Rate & Policy 
Risk Management 

Essential for international 
joint venture success 

[90] 

 
Finally, several studies within this dimension 
addressed the risk management challenges in highly 
specific project contexts, providing valuable 
granularity. [94] conducted a risk analysis for the 
construction and operation of gas pipeline projects 
in Pakistan, a sector with unique hazards. The study 
identified “land acquisition delays,” “design 
changes,” and “material delivery delays” as the top 

risks, and proposed a structured risk management 
framework to handle them. [95]) focused on risks in 
oil and gas construction projects using a Failure 
Modes and Effects Analysis (FMEA) approach. Their 
quantitative analysis ranked “delays in material 
procurement” and “unforeseen site conditions” as 
the highest-priority risks based on their severity, 
occurrence, and detection scores. The FMEA 
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methodology provided a structured way to prioritize 
risks for mitigation, offering a model that could be 
applied to other project types to systematically 
address delay causes. [96]) conducted an 
identification and assessment of critical risk factors 
in construction projects in Khyber Pakhtunkhwa, a 
province with a specific political and security context. 
Their survey of local practitioners revealed that “law 
and order situation,” “delays in land acquisition,” 
and “poor site management” were the top-ranked 
risk factors, reflecting the unique socio-political 
challenges of that region. [97]) specifically examined 
risk factors associated with the construction of low-
cost housing schemes under the Naya Pakistan 
Housing Scheme. This policy-driven program faces 
its own set of risks, including “insufficient allocation 
of funds,” “lack of reliable contractors,” and “delays 
in approvals.” [98]) provided a case study of risk 
management in the ML-1 railway project, a major 
China-Pakistan Economic Corridor (CPEC) 
investment. The study identified financial risks, 
technical risks, and political risks as the most critical 
to the project’s success and advocated for 
comprehensive insurance and guarantee mechanisms 
to mitigate these risks. 
 
Sector-Specific Challenges in Infrastructure and 
Mega-Projects 
The general delay factors identified across the 
construction industry exhibit significant variation 
when examined within specific project sectors, 
particularly in large-scale infrastructure and mega-
projects. The unique characteristics of these 
projects—including their high capital intensity, long 
durations, complex stakeholder networks, and 
exposure to political and environmental 
uncertainties—give rise to a distinct set of delay 
challenges that warrant focused investigation. A 
substantial portion of the reviewed literature has 
concentrated on these sector-specific contexts, 
providing granular insights into the dynamics of 
delays in hydropower plants, highway networks, 
public sector buildings, dams, and corridor-level 
mega-initiatives like the China-Pakistan Economic 
Corridor (CPEC). This body of work reveals that 
while many delay causes are universal, their relative 
importance and the mechanisms through which they 

operate are profoundly shaped by the sectoral and 
project-specific environment. 
The energy sector, particularly hydropower projects, 
has been a recurring focus in the literature due to the 
strategic importance of electricity generation for 
Pakistan’s economy and the chronic cost and time 
overruns that plague these initiatives. A study on 
three major hydropower projects in Khyber 
Pakhtunkhwa (KPK), namely Allai Khwar, Duber 
Khwar, and Khan Khwar, identified a cluster of 
critical delay factors that are predominantly 
geological and hydrological in nature [99]. The 
researchers found that unforeseen ground 
conditions, such as variations in rock quality and the 
presence of water-bearing strata, were consistently 
ranked as top delay causes, often leading to redesigns 
and unplanned excavation. These findings are 
corroborated by a more general analysis of 
hydropower project construction, which emphasized 
that geological surprises and incomplete site 
investigation reports are major contributors to time 
overruns, as they are rarely anticipated in initial 
schedules [38]. Furthermore, the impact of variation 
orders on mega hydropower projects was 
investigated, revealing that scope changes, often 
originating from design errors discovered during 
construction or from client-driven modifications, 
disproportionately affect schedule performance by 
cascading through multiple interdependent work 
packages [59]. The study concluded that a rigorous 
change management process and comprehensive 
geotechnical surveys before construction are critical 
for mitigating delays in this sector. The complexity of 
stakeholder management in hydropower projects was 
also highlighted, with a study identifying that 
misalignment of interests among government 
agencies, contractors, and local communities 
frequently leads to decision-making bottlenecks and 
subsequent delays [100]. The authors noted that 
inadequate communication and conflicting 
expectations among these parties often result in 
suspension of work until disputes are resolved. 
Highway and road construction projects, which form 
the backbone of Pakistan’s transportation 
infrastructure, represent another sector where delay 
factors are particularly acute and context-specific. 
Research on highway projects across various 
provinces has consistently identified land acquisition 
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and resettlement as one of the most critical and 
unique delay factors in this sector [49]. Unlike 
building projects where land is typically secured 
beforehand, highway corridors often traverse 
multiple private and public land parcels, leading to 
protracted legal battles and delays in site possession. 
The issue is further exacerbated in terrorism-affected 
areas, where security risks disrupt construction 
activities and deter contractor participation. A fuzzy 
synthetic evaluation analysis of time overrun risk 
factors in highway projects located in such regions 
found that “security threats to personnel and 
equipment” and “delays in obtaining security 
clearances” were not merely external constraints but 
were structurally embedded in the project 
environment, causing frequent work stoppages and 
high labor turnover [50]. A case study focusing on 
road projects in terrorism-affected areas of KPK 
further reinforced this conclusion [43]. The study 
evaluated risk factors causing cost overrun in these 
areas and identified that the combination of security 
instability and logistical challenges in remote regions 
creates a uniquely high-risk environment for 
schedule adherence. This theme was extended by an 
investigation into cost overrun in highway projects of 
Sindh province, which reported that delayed 
payments by the client and frequent design changes 
were the most significant factors, highlighting that 
financial and managerial shortcomings at the client 
level are not limited to public buildings but affect 
linear infrastructure projects as well [42]. The 
contractors’ perspective on cost overrun in Sindh 
highway projects confirmed that cash flow problems 
and material price fluctuations are perceived as the 
most critical issues, as extended project durations 
due to delays expose contractors to inflationary 
pressures [51]. The logistical challenges specific to 
road construction were also addressed, with a study 
exploring logistics optimization in road projects 
concluding that delays in material delivery to remote 
sites and poor coordination between procurement 
and construction schedules are major bottlenecks 
[101]. 
The challenges associated with dam construction 
projects in Pakistan have also been explicitly 
examined, with findings that highlight the 
confluence of technical and socio-political risks. A 
comprehensive analysis of delay causes in dam 

construction identified seventy factors, with the top-
ranked ones including “delays in land acquisition 
and resettlement,” “unanticipated geological 
conditions,” and “insufficient water supply for 
construction purposes during dry seasons” [41]. The 
study noted that dam projects, due to their massive 
scale and long gestation periods, are particularly 
vulnerable to political interference and changes in 
government policy, which can halt or redirect 
funding. The financial magnitude of these projects 
also makes them susceptible to delays related to 
international financing conditions and currency 
fluctuations. Furthermore, the physical scale of dam 
construction often requires the relocation of entire 
communities, and delays in providing adequate 
compensation and resettlement packages have been 
shown to trigger protests and legal injunctions that 
bring construction to a standstill [41]. This sector-
specific finding underscores the importance of 
comprehensive social impact assessments and timely 
stakeholder engagement as preconditions for project 
success. 
A distinct and rapidly growing body of literature 
addresses the delays associated with mega-projects 
under the China-Pakistan Economic Corridor 
(CPEC) framework. These cross-border initiatives, 
encompassing energy, transport, and infrastructure 
development, have been subject to heightened 
scrutiny due to their strategic importance and the 
substantial investment involved. One study exploring 
CPEC project performance during the Covid-19 
pandemic found that the lockdowns and supply 
chain disruptions caused unprecedented delays, with 
the suspension of Chinese and Pakistani workforce 
movements and the closure of ports leading to severe 
schedule overruns [102]. The research highlighted 
that reliance on foreign labor and imported 
materials, which is common in CPEC projects, 
created a fragile supply chain that was particularly 
vulnerable to external shocks. Another study 
specifically examining the causes of delay in the 
Lahore Orange Line Metro Train project, a flagship 
CPEC transport initiative, reported that a 
combination of local issues—including disputes over 
land acquisition, delays in utility relocation, and 
political controversies surrounding the route—and 
international coordination problems, such as delays 
in the shipment of rolling stock from China, were 
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the primary contributors to the project’s significant 
schedule overrun [103]. The study concluded that 
mega-projects of this nature require a dual focus: 
managing local stakeholder relations and complex 
procurement logistics simultaneously. 
The governance and procurement frameworks 
surrounding CPEC projects have also been 
scrutinized as sources of delay. A study analyzing 
infrastructure project governance in northern 
Pakistan, which included CPEC-related initiatives, 
found that weak institutional capacity, bureaucratic 
inefficiency, and lack of coordination among 
multiple government agencies were primary causes of 
project delays [104]. The research argued that the 
complex multi-tiered approval processes for design 
changes and fund releases create bottlenecks that are 
particularly damaging to fast-paced mega-projects. A 
broad overview of procurement methods used for 
infrastructure projects in Pakistan highlighted that 
the traditional design-bid-build approach, which is 
predominant in the public sector, inherently leads to 
delays because it separates design from construction, 
increasing the likelihood of errors and change orders 
[105]. The study advocated for alternative 
procurement methods, such as design-build or 
public-private partnerships (PPPs), to mitigate these 
risks. The role of procurement practices specifically 
in the effective implementation of infrastructure 
projects was further investigated, with the findings 
indicating that poor contract drafting, ambiguous 
scope definitions, and inadequate pre-qualification 
of bidders are significant contributors to delays and 
disputes in CPEC and other large projects [106]. 
A study exploring the role of CPEC in fostering 
economic growth in Pakistan acknowledged the delay 
problem by noting that “project delays, attributed 
to… bureaucratic hurdles and financial constraints, 
have slowed down the realization of benefits” [107]. 
The research emphasized that while CPEC projects 
promise long-term economic transformation, their 
short-term performance has been marred by schedule 
failures that erode public confidence and investor 
trust. An evaluation of CPEC’s influence on 
Pakistan’s construction industry found that while the 
corridor has created significant opportunities in 
terms of demand and technology transfer, it has also 
introduced new delay risks, including currency 
devaluation affecting project budgets and political 

tensions between Pakistan and China causing 
temporary work suspensions [108]. A comparative 
analysis of CPEC progress post-Covid-19 reported 
recovery in some sectors but highlighted persistent 
delays in others, particularly those dependent on 
complex international financing arrangements [109]. 
The financing of CPEC projects was examined as a 
critical delay factor, with the study concluding that 
delays in loan disbursements and disagreements over 
interest rates and repayment terms have repeatedly 
stalled construction activities on several projects 
[110]. 
Public sector university projects in Pakistan represent 
another sector with distinct delay characteristics, 
primarily stemming largely from bureaucratic 
procurement and approval processes. A study 
investigating delays in constructing public sector 
universities in Khyber Pakhtunkhwa found that the 
most critical factors were “delays in release of funds 
by the government,” “slow decision-making by the 
client (the university administration),” and “frequent 
changes in scope and design due to political 
pressure” [40]. The research highlighted that the 
multiple tiers of approval required for any deviation 
from the original plan create a rigid environment 
where even minor issues can lead to months of delay. 
This finding was reinforced by research on delays in 
the establishment of a public sector university in the 
newly merged districts of KP, which reported that 
security clearance procedures, land ownership 
disputes, and the inability of local contractors to 
meet performance standards were additional sector-
specific delay causes [111]. The study noted that in 
these conflict-affected districts, the pool of qualified 
contractors is limited, and the construction 
environment is further destabilized by administrative 
transitions. 
Housing projects, particularly public sector low-cost 
housing schemes, have also been the subject of delay-
focused research. A study on the Naya Pakistan 
Housing Scheme identified a unique set of risk 
factors, including “lack of suitable land at affordable 
prices,” “insufficient allocation of government 
subsidies,” and “lack of experience among 
contractors in mass housing construction” [97]. 
These factors collectively contribute to a high risk of 
schedule failure, as the projects are often initiated 
with inadequate planning and unrealistic timelines. 
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A broader analysis of public housing project 
abandonment within Pakistan’s real estate sector 
revealed that delays are the leading precursor to 
project abandonment, with “financial insolvency of 
the developer,” “poor project planning,” and 
“regulatory changes” being the most common causes 
[112]. The study argued that once a project falls 
significantly behind schedule, the accumulated cost 
overruns and loss of buyer confidence create a 
vicious cycle that often leads to complete 
abandonment. 
The cross-cutting governance and land-related issues 
are particularly salient for infrastructure projects. A 
study on infrastructure project governance in 
northern Pakistan concluded that a lack of 
accountability and transparency in project approvals 
creates an environment where delays are systematic 
rather than exceptional [104]. The research proposed 
a governance framework that includes independent 
project audits, mandatory public disclosure of project 
timelines, and performance-based contracting to 
mitigate delay risks. A study examining development 
projects and land use conflicts in Pakistani rural 
settings found that disputes over land acquisition are 
among the most potent and persistent causes of 
delays for all types of infrastructure projects [113]. 
The research suggested that inadequate 
compensation mechanisms and the lack of a 
transparent land valuation system fuel protracted 

litigation, which stalls projects for years. A study on 
public-private partnerships (PPPs) in the transport 
sector in Pakistan further highlighted the governance 
challenge, noting that the ambiguity in legal 
frameworks and the lack of a dedicated PPP 
authority often result in infinite delays and a high 
risk of project termination [114]. 
Finally, while not focused on a specific Pakistani 
sector, the study on the effect of stakeholder 
engagement strategies on the timely completion of 
construction projects in North-Central Nigeria 
provides a comparative framework for understanding 
the universal importance of this factor in mega-
projects, which is highly relevant to the Pakistani 
context [115]. The study found that proactive and 
inclusive stakeholder engagement significantly 
reduces delays by minimizing conflicts and securing 
community support. This principle is particularly 
applicable to large infrastructure projects in Pakistan, 
where land acquisition and resettlement disputes are 
a major source of schedule overruns. 
Table 3 provides a comprehensive summary of the 
sector-specific delay factors identified across the 
reviewed literature, organized by infrastructure type 
and highlighting the unique challenges that 
differentiate each sector from the general 
construction industry. 

 
Table 3. Sector-Specific Challenges and Critical Delay Factors in Pakistan’s Infrastructure and Mega-Projects 
Sector / Project Type Unique or Highly Critical 

Delay Factors 
Representative Studies  

Hydropower Projects Geological surprises and 
unforeseen site 
conditions; Incomplete 
geotechnical surveys; 
Variation orders and 
design changes; 
Stakeholder misalignment 
(government, contractors, 
communities); Impact of 
change orders on 
interdependent work 
packages 

[99], [38], [59], [100]  

Highway & Road 
Projects 

Land acquisition and 
resettlement issues; 
Security threats in 

[49], [50], [43], [42], [51], 
[101] 
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terrorism-affected areas; 
Delays in security 
clearances; Logistical 
challenges for material 
delivery; Extended project 
durations exposing 
contractors to inflation; 
Material price fluctuations 

Dam Construction Delays in land acquisition 
and resettlement; 
Unanticipated geological 
and hydrological 
conditions; Political 
interference and policy 
changes; Reliance on 
international financing 
with currency and rate 
risks; Protests and legal 
injunctions from affected 
communities 

[41]  

CPEC Mega-Projects Covid-19 pandemic 
disruptions (supply chains, 
labor mobility); Reliance 
on foreign labor and 
imported materials; Local 
stakeholder disputes (land 
acquisition, utility 
relocation); Political 
controversies and security 
concerns; Bureaucratic 
inefficiency and multi-
tiered approvals; Delays in 
loan disbursements and 
financing agreements; 
Currency devaluation and 
exchange rate fluctuations 

[102], [103], [104], [105], 
[106], [107], [108], [109], 
[110] 

 

Public Sector Universities Delays in release of 
government funds; Slow 
decision-making by 
university administration; 
Frequent scope/design 
changes due to political 
pressure; Security 
clearance procedures; 
Land ownership disputes; 
Limited pool of qualified 
local contractors 

[40], [111]  

Housing Projects Lack of suitable land at [97], [112]  
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(Public/Low-Cost) affordable prices; 
Insufficient government 
subsidy allocation; 
Inexperienced contractors 
in mass housing; Financial 
insolvency of developer; 
Regulatory changes during 
construction; Loss of 
buyer confidence due to 
initial delays 

Cross-Cutting 
Governance & 
Procurement 

Weak institutional 
capacity and bureaucratic 
inefficiency; Traditional 
design-bid-build 
procurement leading to 
errors; Poor contract 
drafting and ambiguous 
scope; Lack of 
accountability and 
transparency; Land use 
conflicts and inadequate 
compensation 
mechanisms; Ambiguity in 
PPP legal frameworks 

[115 [104], [105], [106], [113], 
[114] 

 
The studies on sector-specific challenges collectively 
demonstrate that while financial constraints and 
poor management are universal, the relative 
importance of specific factors is heavily mediated by 
the project’s technical complexity, geographical 
location, governance environment, and exposure to 
external political and security forces. The findings 
underscore the necessity of developing tailored risk 
management strategies for each sector, rather than 
applying a one-size-fits-all approach to delay 
mitigation. 
 
Resource Management: Labor, Materials, and 
Procurement 
A critical thematic dimension that emerges from the 
reviewed literature concerns the profound impact of 
resource management inefficiencies on project delays 
in Pakistan’s construction industry. This dimension 
encompasses the management of human resources 
(labor), material supply chains, equipment, 
procurement               
 

processes, and subcontracting practices. The 
collective evidence indicates that deficiencies in these 
areas are not merely contributory factors but are 
often among the most potent and direct causes of 
schedule overruns, deeply intertwined with financial, 
managerial, and external constraints. The studies 
analyzed within this theme reveal a consistent 
pattern: poor resource planning, inadequate 
workforce skills, volatile material markets, and 
fragmented procurement systems create a cascade of 
disruptions that undermine project timelines. 
A central focus within this dimension is labor 
productivity and workforce management. Research 
consistently identifies that low labor productivity is a 
primary constraint on project progress in Pakistan. 
[116] conducted a labor productivity assessment 
using activity analysis on semi high-rise building 
projects, measuring the time spent by workers on 
direct and indirect labor on various activities. The 
study found that a significant proportion of working 
time, approximately 35%, was spent on non-
productive activities, including interruptions, idle 
waiting for materials, and unnecessary movement. 
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The in-depth analysis of these delays accentuated 
labor productivity, revealing that the major causes of 
productive time loss were poor site layout leading to 
excessive re-handling of materials, lack of proper 
tools, and inadequate supervision. The study 
proposed productivity improvement strategies 
centered on improved site planning, tool availability, 
and supervisory training. This finding is reinforced 
by [117], which conducted an attribute case study of 
building sector projects to identify factors improving 
labor productivity. The research found that the most 
influential attributes for enhancing productivity were 
“clear and timely instructions from supervisors,” 
“availability of materials at the workface,” and 
“proper construction methods and sequences.” 
When these attributes were missing, laborers 
resorted to waiting or redoing work, directly 
translating into project delays. 
The impact of labor skills and certification on project 
schedule performance has also been explicitly 
investigated. [118] studied the impact of labor 
certification on labor productivity in the 
construction industry of Pakistan. The research 
argued that the widespread use of unskilled labor, 
who are not formally certified, leads to frequent 
errors, rework, and slower execution, which 
collectively cause project delays. The study found a 
positive correlation between the proportion of 
certified workers on a project and the project’s 
schedule performance, as certified workers were 
found to be more efficient, produced fewer defects, 
and required less supervision. This finding suggests 
that investment in workforce certification and 
training can be a direct delay mitigation strategy. A 
related study on workforce productivity, project cost 
accounting, and firm performance in Pakistan’s 
construction industry [119] explored the link 
between labor management and overall business 
outcomes. The study found that poor workforce 
productivity, often driven by labor shortages and skill 
gaps, leads to higher project costs and lower firm 
profitability. The research highlighted that the 
construction industry’s reliance on a transient, daily-
wage labor force, with little job security or training, 
creates a vicious cycle of low productivity and high 
turnover that is a structural cause of delays. 
Safety and health performance has been examined as 
a factor indirectly but powerfully influencing delays. 

[120] investigated occupational safety and health 
(OSH) performance in the Pakistani construction 
industry from stakeholders’ perspectives. The study 
found that poor safety practices lead to a high 
frequency of workplace accidents and injuries, which 
cause direct work stoppages, absorb management 
attention, and lead to labor absenteeism. The 
research concluded that safety performance is not 
just a moral and legal issue but a productivity issue, 
as accidents are a direct cause of project delays. This 
finding is corroborated by [121], which explored 
reasons for the poor implementation of worker safety 
in the construction industry of Pakistan from a 
contractor’s prospective. The study reported that 
contractors often view safety as a cost rather than an 
investment, leading to the neglect of safety 
equipment and training. The resulting accidents, the 
research argued, not only cause human suffering but 
also “influence productivity and morale of 
construction workers, project delays and project costs 
and project costs; and the reputation of the company 
itself.” [122] further investigated the neglected safety 
practices influencing safety performance of building 
construction projects in Sindh Province of Pakistan. 
The study identified a list of critical safety practices 
that are routinely ignored, including the use of 
personal protective equipment (PPE), provision of 
safety nets, and conduct of safety training. The 
research established a strong negative correlation 
between the neglect of these practices and schedule 
performance, concluding that a safe worksite is a 
more efficient worksite. 
Material procurement, supply, and management 
constitute another major sub-theme within resource 
management. [123] specifically focused on factors 
affecting material procurement, supply, and 
management in building projects of Pakistan from a 
contractor’s perspective. Using a survey of 
construction firms, the study identified and ranked 
the critical factors affecting material management. 
The top-ranked factors included “price fluctuations 
of materials,” “delay in delivery of materials by 
suppliers,” “lack of proper material storage facilities 
on site,” and “theft and wastage of materials at site.” 
The study argued that these factors collectively cause 
frequent stockouts and delays in the construction 
process, as work stops when materials are 
unavailable. The research concluded that effective 
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material procurement and inventory management 
are essential for maintaining project schedules. This 
theme is further explored in a study on mitigating 
resource management related factors affecting time 
and cost performance in construction projects [34]. 
This research investigated how poor resource 
management, encompassing materials, equipment, 
and labor, directly leads to time and cost overruns. 
The study used structural equation modeling to 
demonstrate that material management factors, such 
as “delayed procurement” and “poor quality of 
materials,” have a strong direct effect on both 
schedule and budget performance. The mitigation 
strategies proposed included the use of computerized 
material management systems, supplier evaluation 
and selection, and just-in-time (JIT) delivery systems 
to reduce inventory costs and delays. 
The impact of machinery and equipment availability 
on project schedules has also been a research focus. 
[124] conducted an identification and analysis of 
factors affecting machinery in the construction 
industry of Pakistan. The study found that the most 
critical factors related to machinery that cause delays 
include “breakdown of equipment on site,” “lack of 
proper maintenance schedule,” “unavailability of 
spare parts,” and “inadequate number of equipment 
for the project size.” The research reported that 
around 45% of the surveyed projects experienced 
delays due to equipment-related issues. The study 
emphasized that many contractors in Pakistan own 
old and poorly maintained equipment, which has a 
high breakdown frequency, and that the lack of a 
reliable rental market for specialized machinery 
exacerbates these delays. The research concluded that 
investment in modern equipment and 
implementation of preventive maintenance programs 
are critical for schedule reliability. 
Subcontracting practices have been scrutinized as a 
source of resource-related delays. [125] examined 
subcontracting practices in the construction industry 
of Pakistan. While subcontracting is common 
globally, the study found that in Pakistan, it is often 
poorly managed. The research identified that “poor 
coordination between main contractor and 
subcontractors,” “delays in payment to 
subcontractors by the main contractor,” and 
“subcontractors’ lack of technical and financial 
capacity” are major causes of project delays. The 

study noted that when work is subcontracted, the 
main contractor often loses direct control over site 
management, and the interfaces between different 
subcontractors’ work packages become a frequent 
source of conflict and delay. The study proposed that 
better subcontractor pre-qualification, clearer 
contractual interfaces, and more effective 
coordination mechanisms are needed to mitigate 
these delays. 
Innovative approaches to material and waste 
management have also been explored. [126] 
examined the utilization of the Internet of Things 
(IoT) for construction waste management in 
Pakistan. The study proposed that IoT sensors can be 
used to monitor waste generation, optimize material 
usage, and reduce waste, which in turn minimizes 
the time lost in handling and disposing of waste. 
While this study was largely conceptual, it highlights 
a potential technological pathway for improving 
material efficiency and resource management and 
reducing delays. Similarly, [127] investigated the 
barriers to prefabrication in Pakistan, arguing that 
prefabrication is a strategy to reduce on-site labor, 
minimize material waste, and shorten construction 
schedules. The study identified major barriers to 
adopting prefabrication, including “higher initial 
cost,” “lack of skilled labor for installation,” 
“transportation constraints,” and “lack of awareness 
among clients and consultants.” The research 
concluded that overcoming these barriers through 
policy support and capacity building could 
significantly reduce project delays associated with on-
site construction inefficiencies. 
The financial dimension of resource management is 
also critical. [128] investigated cost performance in 
the construction industry of Pakistan, finding that 
“more than 90 percent of projects delay gets over” 
the baseline budgets. The research identified that the 
entities “who are to be blamed for delay, failure or 
abandonment of construction projects” are primarily 
those responsible for resource allocation and 
financial management. The study highlighted that 
poor cost accounting and inadequate cash flow 
management lead to resource shortages that directly 
cause schedule overruns. This theme is echoed by 
[129], which examined financial issues in the project 
schedule of the construction industry in Pakistan, 
reporting that financial constraints on both clients 
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and contractors are the most potent causes of delays, 
as they prevent the timely procurement of materials 
and the payment of labor. 
Communication and information sharing, while a 
management process, is fundamentally linked to 
resource management. [130] investigated 
communication modes used for information sharing 
in construction projects of Pakistan. The study found 
that the industry relies heavily on informal and oral 
communication, which is prone to errors and 
misunderstandings. The lack of formal systems for 
communicating changes in resource availability, 

material specifications, or labor schedules leads to 
miscoordination and delays. The research concluded 
that adopting standardized digital communication 
platforms could improve the flow of information 
about resource status and thereby reduce delays. 
Table 4 provides a comprehensive synthesis of the 
key resource management factors identified across 
the reviewed studies, organized by resource type and 
highlighting their documented contribution to 
project delays. 

 
Table 4. Summary of Resource Management Factors Affecting Delays in Pakistan’s Construction Projects 
Resource Category Key Delaying Factors Documented Impact on 

Schedule 
Representative Sources 

Labor Low productivity due to 
unproductive time 
(waiting, unnecessary 
movement); Inadequate 
supervision and unclear 
instructions; Lack of 
skilled/certified workers; 
High turnover of daily-
wage workforce; Safety 
accidents causing work 
stoppages 

Direct cause of productive 
time loss (up to 35% of 
work time); Frequent 
rework and slower 
execution; Reduced 
morale and efficiency post-
accident 

[116], [117], [118], [119], 
[120], [121], [122] 

Materials Price fluctuations; Delayed 
delivery by suppliers; Poor 
storage leading to wastage 
and theft; Inadequate 
procurement planning; 
Poor quality materials 
leading to rejection and 
reorder; Lack of 
computerized material 
management systems 

Frequent stockouts halting 
construction; Cost 
overruns due to inflation; 
Rework cycles consuming 
schedule time 

[123], [34] 

Machinery & Equipment Equipment breakdown on 
site; Lack of preventive 
maintenance; 
Unavailability of spare 
parts; Inadequate number 
of equipment for project 
size; Use of old and poorly 
maintained machinery 

Approx. 45% of projects 
experience equipment-
related delays; Work 
stoppages during repair 
periods 

[124] 

Subcontracting Poor coordination 
between main and sub-
contractors; Delays in 

Loss of direct control over 
schedule; Disputes causing 
work stoppages; 

[125] 
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payment to 
subcontractors; Lack of 
technical/financial 
capacity of subcontractors; 
Interface conflicts between 
work packages 

Bottlenecks at package 
interfaces 

Procurement & Financial Delays in progress 
payments to contractors; 
Cash flow problems for 
resource procurement; 
Poor cost accounting; 
Inadequate pre-
qualification of 
suppliers/subcontractors; 
Traditional procurement 
methods (design-bid-build) 
separating design from 
construction 

Inability to purchase 
materials on time; 
Inability to pay labor; 
Change orders and errors 
requiring re-procurement 

[123], [34], [128], [129], 
[125] 

Innovation & 
Technology 

Low adoption of IoT for 
waste/resource 
management; Barriers to 
prefabrication (high cost, 
lack of skills, transport 
constraints); Lack of 
formal digital 
communication systems 

Missed opportunities to 
reduce on-site labor and 
material waste; Inefficient 
resource tracking and 
coordination 

[126], [127], [130] 

 
The studies within this thematic dimension 
collectively construct a narrative that resource 
mismanagement is a deeply embedded systemic issue. 
The reliance on a transient, unskilled labor force, 
coupled with poor supervision and safety neglect, 
creates a structurally low-productivity environment. 
The volatile material market and fragmented 
procurement systems expose projects to frequent 
supply disruptions. Furthermore, the poor state of 
equipment and the weak management of 
subcontractors introduce additional layers of 
uncertainty. These findings suggest that significant 
improvements in project schedule performance in 
Pakistan will require targeted interventions in 
workforce development, supply chain management, 
material logistics, and procurement governance. 
 
External Environmental and Socio-Political 
Influences 
The construction industry in Pakistan operates 
within a highly volatile external environment, where 

factors beyond the control of project stakeholders 
frequently exert a decisive influence on project 
schedules and costs. A distinct and growing body of 
literature has investigated how these external 
pressures—ranging from political instability and 
security threats to macroeconomic shocks and health 
crises—interact with internal project dynamics to 
cause or exacerbate delays. The findings from these 
studies consistently demonstrate that these external 
factors such influences on Pakistan’s construction 
projects are not merely peripheral but are often 
structurally embedded, transforming the project 
landscape from one of risk to one of uncertainty, 
where the probability and impact of disruptive events 
are difficult to quantify in advance. 
Table 5 provides a comprehensive synthesis of the 
included studies, mapping the external factors 
identified in the literature to their specific 
documented impacts on project delays and the 
particular contexts in which they are most potent. 
The taxonomy reveals two primary categories of 
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external influence: those stemming from the political 
and governance environment, including security 
threats and corruption, and those arising from 
macroeconomic and health-related shocks, such as 

pandemics, inflation, and fiscal constraints. This 
structured overview of the reviewed evidence shows 
the breadth of external threats that practitioners 
must navigate. 

 
Table 5. Synthesis of External Environmental and Socio-Political Delay Factors in Pakistan Construction 
Projects 
External Factor 
Category 

Specific Influence Documented 
Impact on Delays 

Project/Context 
Type 

Representative 
Sources 

Political & 
Governance 

Political Instability 
& Security Threats 

Frequent work 
stoppages; high 
labor turnover, slow 
material transport, 
reluctance of 
contractors to bid, 
especially in 
terrorism-affected 
regions such as 
Khyber 
Pakhtunkhwa. 

Highway projects; 
general 
construction; 
international joint 
ventures; CPEC 
projects 

[50], [131], [90], 
[132], [109] 

 Bureaucratic 
Inefficiency & Fiscal 
Policy 

Delays in release of 
government funds 
for public sector 
projects, slow 
approval processes, 
and policy 
inconsistency that 
stalls project 
implementation. 

Public sector 
infrastructure; 
university projects; 
dam construction 

[133], [132] 

 Corruption Misappropriation of 
funds leads to lack 
of quality materials 
skilled labor, and 
bribes for approvals 
create artificial 
bottlenecks; the 
effects ranges from 
“reduced time 
delays” to harmful 
impacts like 
structural failures. 

Public infrastructure 
projects 

[71] 

 International Joint 
Venture & Political 
Risk 

political risk such as 
government 
instability, terrorism, 
changes in trade 
policies, and 
currency 
devaluation; these 

International joint 
ventures (IJVs) 

[90], [131] 
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are critical risks for 
foreign investors. 

Pandemic & Health 
Crises 

COVID-19 
Lockdowns and 
Movement 
Restrictions 

Complete work 
stoppages during 
lockdowns, labor 
shortages due to 
migration of workers 
to rural areas, 
disruption of 
imported material 
supply chains, and 
financial delays in 
fund release from 
clients. 

General 
construction; 
infrastructure 
projects; CPEC 
projects; post-
pandemic recovery 

[134], [135], [136], 
[137], [138], [109] 

 COVID-19 
Moderating Effects 
& Technology 

The pandemic 
moderated the 
relationship between 
project performance 
and important 
factors like conflict 
management; 
emerging 
technologies can 
moderate negative 
impacts of COVID-
19 on project 
performance. 

General 
construction 
projects; technology 
adoption 

[139], [138] 

Socio-Economic & 
Environmental 

Economic 
Determinants 
(including Inflation 
& Fiscal Policy) 

Macroeconomic 
instability, high 
inflation, and fiscal 
constraints of the 
government directly 
cause delays in 
public projects; 
economic 
determinants also 
influence the 
adoption of 
environmental 
sustainability. 

General 
construction; public 
sector 

[133], [140], [33] 

 Socio-Economic 
Impacts of Delays 

Delayed projects 
cause loss of 
economic benefits to 
communities and 
disrupts local 
economies; delays in 
rural road 
construction reduce 

Rural road 
construction; 
general 
infrastructure 

[72] 
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market access for 
communities, 
though this context 
is generalized from a 
comparative study. 

 Crime & Other 
Indirect Effects 

Lockdowns due to 
COVID-19 led to an 
increase in crime 
rates, which in turn 
indirectly disrupted 
construction 
activities through 
social instability and 
security concerns. 

General 
construction 

[136] 

 
A significant portion of the literature within this 
theme focuses on the destabilizing impact of political 
instability and security threats, particularly in the 
context of international projects and public 
infrastructure in conflict-affected regions. For 
projects located in areas plagued by terrorism, the 
risks are not only immediate but also systemic, 
affecting the entire project lifecycle. For instance, the 
research focused on highway projects in terrorism-
affected countries used a fuzzy synthetic evaluation to 
analyze time overrun risk factors [50]. The study 
revealed that risks related to the “security situation” 
and, critically, “delays in obtaining security 
clearances” were considered by project managers as 
the top-tier risk factors, often surpassing 
conventional technical and financial risks. This 
finding underscores the reality that construction 
work in such regions is frequently contingent on a 
volatile, non-technical external variable, creating a 
“stop-and-go” cycle of construction that severely 
disrupts critical path activities. This theme is further 
substantiated by the investigation of political risk 
management in international joint ventures [131], 
where the intricate process of managing political 
risks was dissected. The study, using a case study 
from Pakistan, found that risks such as changes in 
government, political violence, and policy instability 
were the most critical, requiring proactive strategies 
including intelligence gathering and relationship 
building with government stakeholders to mitigate 
related delays. The broader impacts of political and 
security risks on the China-Pakistan Economic 
Corridor (CPEC) have also been examined, noting 

that these risks, including trade policy uncertainties 
and geopolitical tensions, pose a fundamental 
challenge to the timely realization of these large-scale 
initiatives [132] [109]. 
The COVID-19 pandemic represents a unique and 
extreme external shock that has been extensively 
studied within this thematic dimension. The 
pandemic did not merely create a new set of delay 
factors; it amplified existing vulnerabilities and 
exposed the fragility of the Pakistani construction 
sector’s supply chain and labor model. For instance, 
an exploration of the impacts of COVID-19 on risks 
in infrastructure projects in Pakistan [134] found 
that the lockdowns and subsequent economic 
disruption introduced a host of “rework projects” 
and schedule delays, as migrant labor forces returned 
to their hometowns and material supply lines were 
severed. This disruption was not uniform; the study 
indicated that projects with strong local labor pools 
and domestically sourced materials fared better. 
Another study investigated the impact of lockdowns 
due to COVID-19 on the construction industry of 
Pakistan [136], detailing how the “major impact 
includes delay in completion of projects, 
unavailability of raw materials, and increase in crime 
rate.” This study provided a bleak picture of an 
industry brought to a standstill, not by project-level 
failures, but by a macrosocial force. Further research 
analyzed the pandemic’s effect on the post-pandemic 
construction sector in Pakistan [135], concluding 
that while the acute crisis has passed, the sector’s 
susceptibility to such shocks remains, and that 
strategies like prefabrication could help avoid future 
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project delays. The moderating role of emerging 
technologies was also explored [139], with findings 
suggesting that technologies like digital project 
management tools could reduce the negative 
performance impacts of a pandemic shock, though 
their adoption in Pakistan remains nascent. Finally, a 
broader study on the influence of performance 
indicators on project success specifically considered 
Pandemic Covid-19 as a moderating variable [138], 
confirming that the pandemic weakened the 
normally positive relationship between good project 
management and on-time completion. 
Beyond security and health crises, macroeconomic 
and policy factors constitute another layer of external 
influence. The challenges of fiscal policy for the 
construction industry in Pakistan [133] directly 
demonstrate how government spending cuts, and 
policy inconsistency chokes the financial lifeblood of 
public-sector projects. The study found that the 
government’s reduced spending on the construction 
sector, often a tool of fiscal austerity, creates a direct 
cause of project delays and even abandonment. This 
aligns with findings from a broader analysis of 
corruption on public infrastructure projects [71], 
which, while focusing on governance, showed that 
corruption (itself a socio-political factor) is both a 
cause and a consequence of delays. Corruption 
reduces the available budget for legitimate work, 
leading to shortcuts in material procurement and the 
appointment of unqualified contractors, all of which 
inevitably manifest as schedule delays and poor 
quality. The socio-economic effects of these delays 
are then deeply felt, although one of the comparative 
studies on rural road projects [72]], while set in 
South Africa, highlights the universal principle that 
delayed infrastructure prevents communities from 
accessing markets and services, thereby perpetuating 
cycles of poverty. This is highly relevant to Pakistan, 
where infrastructure is a key tool for development, 
and delays in its delivery have a direct socio-
economic cost. Similarly, analysis of economic 
determinants influencing the adoption of 
environmental sustainability in construction [140] 
shows that financial constraints, rather than 
technical ones, are the primary barriers, which in 
turn delay the implementation of more efficient and 
sometimes-faster construction methods. 
 

Mitigation Strategies, Governance, and Modern 
Technologies 
While a substantial portion of the literature on 
delays in Pakistani construction projects is devoted 
to identifying and ranking problems, a critical and 
growing body of work has turned its attention to the 
development and evaluation of solutions. This 
thematic dimension encompasses the investigation of 
mitigation strategies, the enhancement of project 
governance frameworks, and the adoption of 
modern technologies as means to counter the 
pervasive delay phenomenon. The evidence from 
these studies reveals a fragmented landscape of 
potential solutions, ranging from targeted procedural 
improvements and contractual reforms to the 
ambitious integration of digital tools and 
comprehensive governance restructuring. 
Nevertheless, a major finding across this literature is 
that the implementation of these strategies remains 
profoundly inconsistent and often superficial, 
leaving a significant gap between the theoretical 
promise of these approaches and their practical 
impact on project schedules in Pakistan. 
The most direct and pragmatic body of research 
within this theme focuses on specific mitigation 
measures for delay and cost overrun. For instance, a 
study dedicated to critical factors and mitigating 
measures for building construction projects proposed 
a set of prescriptive actions ranked by their perceived 
effectiveness [11]. The top-ranked mitigation 
measures included “timely payment of progress bills 
by the client,” “proper planning and scheduling,” 
and “effective coordination between project 
participants.” This finding underscores a 
fundamental reality: many of the most effective 
mitigations are not sophisticated or technologically 
advanced but rather involve curing the basic 
management and financial ailments that are the root 
causes of delays. This is echoed by a comparison of 
delay factors and remedies’ rankings for building 
projects in Karachi [141]. The study found that while 
contractors and consultants agreed on the 
importance of remedies such as “use of effective 
planning and scheduling software,” “improving site 
management,” and “ensuring timely payment,” there 
were significant perceptual gaps regarding the 
responsibility for implementing these remedies. 
Contractors, for example, tended to assign primary 
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responsibility for payment-related remedies to clients, 
while clients expected contractors to take the lead on 
site management improvements. This perceptual 
misalignment itself acts as a barrier to effective 
mitigation. Similarly, a study on the most common 
factors causing cost overrun with its mitigation 
measures [53] proposed a set of strategies that 
included “use of value engineering,” “regular cost 
monitoring,” and “adoption of proper procurement 
procedures,” concluding that proactive financial 
management is the most effective antidote to cost-
related delays. 
Beyond general prescriptions, specific management 
philosophies and process improvement 
methodologies have been investigated. The influence 
of Six Sigma on project success in the construction 
industry of Pakistan was explored [142]. Six Sigma, a 
methodology focused on reducing defects and 
process variation, was found to have a positive and 
significant influence on project success in terms of 
cost, time, and quality. The study concluded that 
organizations that had adopted Six Sigma principles, 
even partially, reported better schedule performance 
due to fewer rework cycles and smoother process 
flows. However, the study also noted that adoption 
rates were low, primarily due to a lack of training 
and top-management commitment. Another study 
addressed the specific problem of design and 
construction discrepancies [143] and proposed a set 
of mitigation strategies, including “improved design 
review and coordination,” “use of digital modeling 
tools like BIM,” and “enhanced communication 
between design and construction teams.” The study 
emphasized that many delays originate from errors in 
the design phase that are not caught until 
construction begins, and that investing in 
comprehensive design review processes can prevent 
these costly disruptions. 
A particularly rich vein of research within this theme 
concerns delay management practices, offering both 
avoidance and mitigation strategies. A 
comprehensive study on delay management practices 
in the Pakistani construction industry [144] 
categorized strategies into two broad groups: 
proactive (avoidance) and reactive (mitigation). The 
top-ranked avoidance strategies included “proper 
feasibility studies before project inception,” 
“comprehensive contract documentation,” and “use 

of experienced and qualified consultants and 
contractors.” The top-ranked mitigation strategies, to 
be employed once a delay had occurred, included 
“assigning additional resources to critical path 
activities,” “fast-tracking overlapping activities,” and 
“negotiating extension of time with the client.” The 
study concluded that while avoidance is far more 
effective than mitigation, the majority of Pakistani 
contractors rely primarily on reactive strategies, 
which are less efficient and more costly. This finding 
is consistent with the earlier observation that risk 
management is often informal and reactive in the 
Pakistani context. The role of effective 
documentation in dispute resolution was also 
examined, with a case study on contract execution 
[145] revealing that poor documentation practices—
including incomplete site diaries, lack of 
photographic evidence, and inadequate recording of 
change orders—severely hamper the ability of parties 
to resolve delay-related disputes quickly. The study 
recommended the standardization of documentation 
templates and the use of digital record-keeping 
systems to strengthen the evidence base for claims 
and avoid protracted litigation. 
Financial management and procurement strategies 
also feature prominently in the mitigation literature. 
A study focusing on strategies and best practices for 
managing cost overruns proposed a framework that 
includes “rigorous cost estimation during the 
bidding phase,” “regular cost reporting and variance 
analysis during construction,” and “establishment of 
a contingency reserve explicitly for unforeseen 
events” [146]. The research argued that many cost 
overruns, which then cause delays due to cash flow 
shortages, can be prevented through more 
disciplined financial oversight. The modernization of 
construction industry practices was also advocated, 
with a study identifying current trends and calling 
for the adoption of modern procurement methods, 
such as design-build and public-private partnerships, 
as a way to reduce delays caused by the 
fragmentation of responsibilities in traditional 
design-bid-build contracts [147]. The study also 
highlighted the importance of adopting digitized 
record-keeping and project management software to 
enhance transparency and speed of decision-making. 
The investigation of modern technology as a 
mitigation tool forms a distinct and rapidly evolving 
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sub-theme within the literature. Building 
Information Modeling (BIM) has received the most 
attention among digital technologies. A study on the 
adoption and scope of BIM in the construction 
industry of Pakistan [148] found that while 
awareness of BIM is increasing, its actual 
implementation is extremely low due to a “lack of 
trained personnel,” “high initial cost,” and “lack of 
client demand.” The study argued that BIM, by 
enabling 3D visualization, clash detection, and 
integrated project delivery, can drastically reduce 
design errors, rework, and coordination delays. This 
finding is echoed by research on the adoption and 
awareness of BIM [149], which reported similarly low 
levels of adoption and reiterated that the greatest 
barrier is the lack of a skilled workforce and 
supportive policy framework. An analysis of the 
benefits, advantages, and challenges of BIM further 
reinforced these findings, concluding that while the 
potential benefits—including “reduced project time,” 
“better cost control,” and “improved 
communication”—are well-recognized, the industry is 
trapped in a chicken-and-egg problem where there is 
no demand for BIM as there is no supply of BIM-
trained professionals, and vice versa [150]. 
Other studies have focused on a broader set of 
emerging technologies. The moderating role of 
emerging technologies on the impact of COVID-19 
and project performance was investigated [139]. The 
research found that the use of digital communication 
tools, cloud-based project management software, and 
remote monitoring technologies helped to moderate 
the negative impacts of the pandemic-related 
disruptions on project schedules. Projects that had 
adopted these technologies were better able to 
maintain coordination among team members and 
track progress even when on-site work was disrupted. 
However, this study also noted that the adoption of 
these technologies was far from universal, and many 
projects struggled to disseminate. A study on the 
adoption of IoT for construction waste management 
also highlighted the potential of technology to 
streamline material flows and reduce delays, but 
again noted the barriers to adoption [126]. The 
barriers to the adoption of prefabrication in 
Pakistan, which is a technological and process 
innovation that can reduce on-site delays [127], were 
identified, including “inadequate transportation 

infrastructure,” “lack of standardized design codes,” 
and “resistance to change from traditional 
contractors.” 
Project governance and institutional reforms 
represent a higher-order mitigation strategy that 
addresses the systemic causes of delays rather than 
their symptoms. A study explicitly linking 
sustainability management and project success 
argued that incorporating sustainability principles 
into project governance—including ethical 
procurement, stakeholder engagement, and 
environmental management—positively moderates 
the relationship between sustainability efforts and 
project success [151] success. The research found that 
projects governed by a strong sustainability 
framework experienced fewer delays and disputes, as 
they tended to have more transparent decision-
making and better community relations. A strategic 
framework to improve construction safety practices 
was also proposed as a governance mechanism [152]. 
The study argued that a safety-oriented governance 
culture, enforced through regulatory compliance and 
independent audits, reduces accident-related delays 
and improves overall project morale and 
productivity. Similarly, the mechanism behind 
informational fairness and project performance was 
investigated [153], with the finding that transparent 
and fair communication of project information from 
management to workers and subcontractors builds 
trust and reduces conflict, which in turn decreases 
delays caused by disputes and misunderstandings. 
Several studies have focused on capacity building and 
institutional reform as a critical but often- 
governance mechanism. A study on capacity building 
in the Pakistan construction sector identified a 
paradox for small and medium-sized enterprises 
(SMEs) [154]: while SMEs form the majority of 
construction firms in Pakistan, they lack the 
capacity—in terms of skilled labor, modern 
equipment, and management systems—to deliver 
projects on time. The study recommended targeted 
government support for SME capacity building, 
including training programs, access to finance, and 
technology transfer initiatives. An analysis of the 
potential for construction statutory adjudication in 
Pakistan [75] proposed a legal and institutional 
reform to address the crippling backlog of delay-
related disputes in the court system. The study drew 
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lessons from the UK’s Housing Grants, 
Construction and Regeneration Act of 1996, which 
established a mandatory statutory adjudication 
process to resolve disputes quickly without going to 
court. The research argued that adopting a similar 
framework in Pakistan would provide a swift, 
binding mechanism to resolve delay-related claims, 
thereby preventing disputes from derailing project 
schedules and costs. 
Effective contract administration and management 
have also been emphasized as a governance-based 
mitigation strategy [155]. A detailed study on 
contract administration practices in Pakistan found 
that poorly drafted contracts, ambiguous clauses 
regarding time extensions and liquidated damages, 
and a lack of professional contract managers are 
pervasive problems. The study recommended that 
clients invest in professional contract management 
training and that standard forms of contract, such as 
the FIDIC suite, be adopted more consistently to 
provide a clear and balanced framework for dealing 
with delays and changes. The role of integration 
management in developing project performance was 
also explored [156], with the study concluding that 
projects with strong integration management—
characterized by a unified project charter, 
comprehensive communication plan, and 
communication management plans—are far better 
equipped to anticipate delays and coordinate 
responses across disciplines, thereby achieving better 
schedule outcomes. The influence of office design on 
job performance of project employees, while not 
directly a delay mitigation strategy, is worth noting as 
it suggests that a well-designed project office 
environment can improve employee morale and 
efficiency, indirectly contributing to faster project 
delivery [157]. 
Public consultation and participation, typically 
associated with environmental impact assessments, 
have also been examined as a governance tool [158]. 
The study on public consultation in Pakistan 
concluded that meaningful engagement with affected 
communities before and during construction 
significantly reduces the likelihood of protests and 
legal challenges that cause major delays. When 
communities feel that their concerns have been 

heard and addressed, they are less likely to obstruct 
construction, and the project is more likely to 
proceed on schedule. A study on quality 
management systems in the construction industry of 
Pakistan [159] found that a formal quality 
management system, based on ISO 9001 principles, 
if properly implemented, can reduce delays by 
preventing rework and ensuring that work is done 
right the first time. The study identified a “lack of 
commitment of top-level management” and “lack of 
quality awareness” as the primary barriers to 
implementation. However, the study on project 
governance in the public sector criticized the current 
performance assessment mechanisms, arguing that 
the lack of a robust gateway review process for public 
sector infrastructure projects allows projects to 
proceed without adequate planning and risk 
assessment, leading to inevitable delays [160]. The 
study proposed the establishment of an independent 
project review authority to conduct stage-gate 
assessments, ensuring that projects are not allowed to 
advance only when they meet predefined readiness 
criteria. 
Finally, several studies focused on specific methods 
to manage project schedules directly. A simulation-
based methodology for project scheduling was 
proposed as a tool to proactively manage delays 
[161]. The study developed a model that could 
simulate the impact of various delay scenarios on the 
project schedule, allowing project managers to test 
the effectiveness of different mitigation strategies 
before committing resources. While this study was 
more technical and less focused on Pakistan 
specifically, its methodology is directly applicable to 
the challenges identified in the Pakistani context. A 
comparative study on cost overrun in the gas-oil 
industry of Iran, while not set in Pakistan, also offers 
broader lessons on the need for rigorous project 
controls and risk management to avoid delays [162]. 
To summarize the range of strategies and 
technologies proposed across this theme, Table 6 
provides a comprehensive categorization of the 
mitigation, governance, and technology-focused 
interventions identified in the reviewed literature. 
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Table 6. Categorization of Mitigation Strategies, Governance Approaches, and Modern Technologies for Delay 
Reduction in Pakistan Construction 
Category Type Specific Strategy / 

Approach 
Documented 
Effectiveness & 
Barriers 

Representative 
Studies 

Mitigation 
Strategies 

Procedural & 
Management 

Timely payment of 
progress bills; Proper 
planning & 
scheduling; Effective 
coordination; 
Improved site 
management; Value 
engineering; Regular 
cost monitoring; 
Proper procurement 
procedures 

High effectiveness 
for individual 
projects; 
Implementation 
often hindered by 
perceptual gaps and 
lack of will. 

[11], [11], [141], [53], 
[142], [144], [146] 

 Quality & Process Six Sigma (defect 
reduction); 
Improved design 
review/coordination
; Comprehensive 
feasibility studies; 
Proper contract 
documentation 

Positive influence on 
schedule; Low 
adoption due to lack 
of training and 
management 
commitment. 

[142], [143], [144] 

 Documentation & 
Dispute Resolution 

Standardization of 
documentation 
templates; Digital 
record-keeping; 
Negotiation of 
extension of time; 
Statutory 
adjudication 

Strengthens 
evidence base for 
claims; UK’s 
statutory 
adjudication model 
proposed as a 
reform. 

[145], [144], [144], 
[75]) 

Governance & 
Institutional 

Capacity Building & 
Training 

Government 
support for SME 
capacity building; 
Training programs 
for 
management/contra
cts; Workforce 
certification; 
Adoption of 
standard forms of 
contract (FIDIC) 

Addresses root cause 
of lack of skills; 
Implementation 
requires long-term 
policy commitment. 

[154],[155] 

 Systems & 
Integration 

Strong integration 
management; 
Unified project 
charter; Effective 
communication 

Enables proactive 
coordination and 
faster decision-
making; Low 
implementation due 

[156], [159] 
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management; 
Quality management 
systems (ISO systems 
(ISO 9001) 

to lack of 
commitment. 

 Accountability & 
Oversight 

Independent project 
review (gateway) 
process; Transparent 
decision-making; 
Fair communication 
(informational 
fairness); Safety 
culture through 
compliance audits; 
Sustainability-
oriented governance 
(ethics, stakeholder 
engagement) 

Prevents projects 
from advancing 
without adequate 
plans; Reduces 
conflict and delays; 
Proposals for 
institutional reform. 

[152], [153], [151], 
[160], [158] 

Modern 
Technologies 

Digital Modeling & 
Data 

Building 
Information 
Modeling (BIM) for 
3D visualization, 
clash detection, and 
integrated project 
delivery; IoT for 
waste management 
and material 
tracking; Cloud-
based project 
management 
software; Remote 
monitoring 
technologies 

Proven to reduce 
design errors, 
rework, 
coordination delays; 
Extreme low 
adoption in Pakistan 
due to high cost, 
lack of skilled 
personnel, lack of 
client demand. 

[148],[149],[150],[13
9],[126],[127] 

 Process Technology Prefabrication 
(reduced on-site 
labor & waste); 
Simulation-based 
project scheduling 
for proactive delay 
management 

Potential to shorten 
schedules and 
control quality; 
Barriers include 
transportation 
constraints and 
resistance to change. 

[127][161] 

 
Discussion 
The findings of this systematic literature review 
synthesize a substantial and growing body of 
evidence on the persistent problem of delays 
plaguing Pakistan’s construction industry, revealing a 
multifaceted problem that is deeply embedded in the 
country’s institutional, financial, and managerial 
fabric. Taken together, the studies analyzed across 

eight thematic dimensions converge on a central 
narrative: delays in Pakistani construction projects 
are not attributable to a single root cause but instead 
emerge from a complex interplay of client-side 
financial constraints, contractor-side resource 
mismanagement, consultant-side design deficiencies, 
and external socio-political volatility. This collective 
finding challenges simplistic, single-factor 

https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030


SPECTRUM OF ENGINEERING SCIENCES   
ISSN (E) 3007-3138 (P) 3007-312X   
 

https://thesesjournal.com                | Khan & Ali, 2026 | Page 2370 

explanations and suggests that effective intervention 
must be equally multi-dimensional and systemic. 
The synthesis of the reviewed literature consistently 
identifies client-related financial issues, particularly 
delays in progress payments, as the most critical delay 
factor across multiple studies and project contexts. 
This finding emerges across studies using different 
methodologies, sample populations, and geographic 
regions within Pakistan, lending it considerable 
robustness [6], [6], [7], [8], [9], [10]. The recurrence of 
this factor as the top-ranked cause across general 
construction, infrastructure, and public sector 
projects suggests that financial liquidity problems are 
not merely a symptom of a weak economy but also a 
structural feature of the client-procurement system in 
Pakistan. Government agencies, which are the 
primary clients for public sector projects, often face 
budgetary constraints, bureaucratic delays in fund 
release, and a lack of institutional continuity that 
disrupts the flow of payments. This, in turn, creates a 
cascade of negative consequences: when contractors 
are not paid on time, they cannot pay their labor or 
purchase materials, which halts construction, which 
then further delays the project and triggers cost 
escalation through price escalation clauses and 
extended overheads. This vicious cycle, well-
documented in the literature [58], [59], [129], 
underscores the reality that a single upstream 
financial delay can propagate throughout the entire 
project system, amplifying its impact far beyond the 
initial event. 
Furthermore, the synthesis reveals a critical and 
consistent gap between the theoretical importance of 
proactive risk management and its practical 
implementation in the Pakistani construction 
industry. The literature widely documents that risk 
management, where practiced, is reactive, informal, 
and experience-based rather than systematic and 
data-driven [79], [80]. This fragmented approach 
leaves projects vulnerable to the very types of delays 
that could have been anticipated and mitigated 
through structured risk identification, analysis, and 
response planning [84]. The consequence of this gap 
is particularly severe for complex and mega-projects, 
such as those under the China-Pakistan Economic 
Corridor (CPEC), where the project environment is 
characterized by high uncertainty, multiple 
stakeholders, and exposure to both local and 

international risks [109], [71], [90]. These findings 
collectively suggest that improving delay management 
in Pakistan will require a fundamental shift from 
reactive firefighting to proactive risk management, 
supported by formalized processes, trained 
personnel, and institutional commitment. 
Another major theme emerging from the synthesis is 
the profound impact of sector-specific challenges, 
which nuance the universal factor lists. While client 
payment delays and poor planning are nearly 
universal, the literature on hydropower projects 
highlights the criticality of geological surprises and 
incomplete site investigations [99], [38], while 
highway project research emphasizes land acquisition 
disputes and security threats in conflict zones [49], 
[50]. This context-dependency underscores that “one-
size-fits-all” mitigation strategies are unlikely to be 
effective. Instead, the findings imply that 
practitioners and policymakers must develop tailored 
risk profiles for each project type and geographic 
location, as the relative importance of external 
factors can dramatically alter the project’s exposure 
to specific delay causes. Furthermore, the pervasive 
influence of resource management failures, as 
identified in studies on labor productivity, material 
supply chains, and equipment maintenance [116], 
[123], [45], indicates that even with perfect financial 
management and risk forecasting, delays will persist 
if the basic operational inputs are not managed 
effectively. This suggests that capacity building, 
workforce training, and supply chain improvements 
must be integral components of any comprehensive 
delay mitigation strategy. 
The implications of this synthesis for both theory 
and practice are substantial. From a theoretical 
perspective, the findings contribute to the 
conceptualization of project delays not as isolated 
events but as emergent properties of a complex socio-
technical system. The consistent pattern of 
interrelated factors cascading from one to another 
lends support to system dynamics models of project 
failure, where feedback loops (e.g., delay leads to cost 
overrun leads to cash flow stress leads to further 
delay) amplify small initial disruptions into 
catastrophic project outcomes. The high frequency of 
client-side payment failures also suggests that any 
theoretical framework for understanding 
construction delays in developing countries must 
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place the institutional capacity and financial 
behavior of the client at the center of the analysis, 
rather than viewing it as just one among many 
factors. For practitioners, the practical implications 
are more direct but no less significant. First and 
foremost, the review suggests that the most impactful 
single action a client can take to reduce delays is to 
ensure timely and predictable progress payments. 
This implies a need for financial planning, budgetary 
discipline, and, in the case of public sector projects, 
possibly the establishment of dedicated funding 
reserves or revolving funds that are insulated from 
broader fiscal shocks. Second, contractors and 
consultants must proactively adopt formal risk 
management practices, particularly during the 
planning stage, coupled with investment in 
workforce skill development and modern 
equipment. Third, the findings highlight the critical 
role of contract administration and dispute 
resolution; adopting standard forms of contract such 
as FIDIC and establishing a statutory adjudication 
mechanism, as proposed by [76], could provide a 
faster, more efficient means of resolving delay-related 
disputes than the current court system, which is 
clogged with cases. 
However, these findings and their interpretation 
must be considered in light of several important 
limitations inherent in the review process. First, the 
decision to restrict the search to English-language 
publications and peer-reviewed journals likely 
introduced a degree of language and publication 
bias. A significant body of relevant knowledge may 
exist in the form of Urdu-language reports, 
government project evaluations, and theses from 
Pakistani universities, which were not captured by 
our search strategy. Consequently, our synthesis may 
underrepresent the experiences of smaller, locally-
based contractors and projects that are not 
documented in international journals. Second, while 
the PRISMA framework provided a structured 
approach, the title and abstract screening involved 
subjective judgments; it is possible that some relevant 
studies were excluded inadvertently, or that some 
included studies have methodological weaknesses 
that temper the certainty of their conclusions. The 
quality assessment was not used to exclude studies, 
which means that the synthesis includes findings 
from both methodologically rigorous and weaker 

studies, potentially introducing variability in the 
reliability of the evidence. Third, the thematic 
categorization of studies into eight dimensions was 
an inductive, iterative process; while designed to be 
mutually exclusive and collectively exhaustive, some 
studies could arguably fit into multiple dimensions, 
and the boundaries between categories are not always 
sharp. This categorization, while useful for 
organizing the review, imposes a structure onto the 
literature that might not fully capture the 
interconnected nature of the findings. Finally, the 
review is limited by the scope of the included studies 
themselves; empirical research from other 
construction settings in Pakistan, such as those 
projects funded by international donors, which may 
have different procurement and governance 
characteristics, was likely not explored in the studies 
we reviewed. 
The limitations and gaps identified in this review 
point toward several promising directions for future 
research. There is a pressing need for more 
longitudinal, empirical studies that track project 
performance over time, rather than the cross-
sectional snapshot surveys that dominate the current 
literature. Such studies could provide evidence on 
the actual effectiveness of different mitigation 
strategies, rather than relying solely on perceptions of 
their importance. Furthermore, future research 
should explore the use of modern analytical 
methods, including structural equation modeling, 
system dynamics modeling, and machine learning, to 
model the complex interrelationships among delay 
factors and to predict delay risks more accurately. 
The majority of existing studies rely on the Relative 
Importance Index (RII), which, while useful, does 
not capture the causal pathways or feedback loops 
that characterize the real-world delay problem. There 
is also a significant gap in research on the role of 
emerging technologies such as Building Information 
Modeling (BIM), the Internet of Things (IoT), and 
prefabrication for delay reduction. The few studies 
that have touched on these topics are largely 
conceptual or have focused on barriers to adoption; 
rigorous empirical work demonstrating the cost-
benefit of implementing these technologies in the 
Pakistani context is sorely needed. Moreover, 
understudied areas include the impact of gender, 
social equity, and community engagement on project 
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delays, particularly in the context of large 
infrastructure and resettlement projects. While land 
acquisition disputes are frequently cited, the social 
dynamics behind these disputes and the role of 
community participation in mitigating them warrant 
deeper qualitative investigation. Finally, there is a 
clear need for comparative studies that systematically 
benchmark Pakistan’s construction sector against 
those of other South Asian and developing 
countries, in order to identify best practices that 
could be adapted to the local context. Such 
comparative research could help to disentangle 
which delay factors are truly endemic to Pakistan and 
which are common challenges facing the 
construction industry globally. 
 
Conclusion 
This systematic literature review has synthesized a 
substantial body of empirical evidence on the delay 
phenomenon within Pakistan’s construction 
industry, confirming that the problem is deeply 
rooted in a complex interplay of financial 
constraints, managerial deficiencies, and external 
volatility. Our synthesis reveals that client-related 
payment delays consistently emerge as the most 
critical causative factor, followed closely by 
contractor-side resource mismanagement and 
consultant-related design errors. Moreover, we have 
documented how these factors do not operate in 
isolation but instead propagate through cascading 
feedback loops, where a single delay triggers cost 
overruns, cash flow crises, disputes, and further 
schedule slippage. This review contributes to the 
field by consolidating a fragmented knowledge base 
into a coherent multi-dimensional framework, 
thereby offering both a benchmark for evaluating 
existing research and a foundation for developing 
more integrated delay mitigation strategies. 
The practical and theoretical implications of these 
findings are substantial these findings are. For 
policymakers and industry practitioners, the evidence 
strongly the evidence suggests that the most effective 
intervention point for reducing delays is improving 
the financial predictability of client payments, 
particularly within public sector projects. This 
demands a systemic shift toward more disciplined 
budgeting, dedicated funding mechanisms, and 
performance-based contracting that penalizes 

payment delays. Concurrently, the widespread 
absence of proactive absence of risk management 
practices and the low adoption of modern 
technologies such as Building Information Modeling 
indicate a critical need for capacity building, 
institutional reform, and technology transfer 
initiatives. Theoretically, our findings challenge 
simplistic linear models of delay causation and 
instead support a systems perspective where feedback 
loops and emergent properties accurately characterize 
the delay problem. The persistent gap between the 
recognized importance of proactive management and 
reactive its implementation also suggests that future 
theoretical work must address the organizational and 
behavioral barriers to adopting best practices. 
Future research should prioritize longitudinal and 
comparative empirical studies that track the actual 
effectiveness of mitigation strategies over time, rather 
than relying solely on perceptual surveys of their 
importance. There remains a clear need for rigorous 
investigations into the cost-benefit of adopting 
modern technologies, such as BIM and 
prefabrication, IoT for delay reduction in the specific 
Pakistani context. Furthermore, the social 
dimensions of delays, including community 
engagement in land acquisition disputes and the 
impact of labor workforce dynamics on schedule 
performance, remain underexplored. Finally, 
systematic comparative analyses with other 
developing countries in South Asia could help 
identify contextual factors that are unique to 
Pakistan and those that represent universal 
challenges, thereby informing more targeted and 
evidence-based policy interventions. 
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