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Abstract

Public infrastructure projects play a vital role in driving economic growth, improving connectivity, and enhancing the
quality of life in India. However, these projects are frequently affected by delays that significantly increase costs, extend
completion schedules, and reduce the overall efficiency of national development initiatives. This study focuses on
identifying, analysing, and evaluating the major delay factors influencing public infrastructure projects in India through
a comprehensive risk-based approach. The research adopts both qualitative and quantitative methods to assess data
collected from government reports, case studies, and responses from key stakeholders, including contractors,
consultants, and project managers. The analysis reveals that delays are primarily attributed to factors such as inadequate
project planning, slow decision-making by authorities, land acquisition issues, shortage of skilled labour, poor
coordination among stakeholders, financial constraints, and design changes during execution. Each of these factors is
categorized based on its probability of occurrence and impact severity, forming a detailed risk matrix to prioritize critical
delay risks. The findings indicate that administrative inefficiencies and financial mismanagement rank among the highest
contributors to delays, particularly in large-scale public works like highways, metro systems, and irrigation projects.
Furthermore, the study emphasizes the importance of integrating risk management frameworks into the early phases of
project planning and execution. By adopting modern project management tools, stakeholder collaboration platforms,
and real-time monitoring systems, project delays can be minimized effectively. The research also recommends policy
reforms aimed at improving transparency, accountability, and timely decision-making in public procurement and
approval processes.
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1.0 Introduction

Timely delivery of infrastructure projects is crucial as it directly affects economic growth, access to essential services,
and national competitiveness. Yet, in India, delay is a recurring challenge. As of early 2025, nearly 50% of major
infrastructure projects in India are running behind schedule, with average delays reaching up to 40 months and some
being extended by over five years, leading to significant financial and social costs. These delays adversely affect the
movement of goods and people, deter private investment, and often undermine national development initiatives.

The key sources of delay are multi-faceted. Prominent among them are protracted land acquisition processes, challenges
in obtaining environmental and regulatory clearances, inadequate project planning, financial constraints, and fluctuating
government priorities due to regime changes. Furthermore, external factors such as protests, legal disputes, and
unforeseen events like the COVID-19 pandemic have exacerbated these delays. By impacting the original project
schedules, these delays often cause significant cost escalations, sometimes exceeding Rs 5 lakh crore across the sector.
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Historical Context

The challenge of delays in Indian public infrastructure is not new. Historical evidence indicates that delays were already
a major issue during the pre-liberalization period of the 1980s and 1990s, but the problem has become accentuated in
the last two decades as the scale and complexity of projects have grown. Several iconic projects—such as the Mumbai
Metro Line 3 and Navi Mumbai Airport—have become emblematic of the chronic delay syndrome. Issues such as land
acquisition tussles, sluggish clearance processes, and persistent underestimation of project complexities have
consistently surfaced. Legislative efforts, stricter monitoring, and the introduction of digital tools for project tracking
have sought to improve timelines, but systemic weaknesses remain challenging.

Risk-Based Analysis Approach

A risk-based analysis of delay factors offers a structured framework to identify, evaluate, and prioritize the underlying
risks contributing to project overruns. By distinguishing between internal (project management, planning, resource
allocation) and external (regulatory, social, political, and environmental) risks, stakeholders can devise more effective
mitigation strategies. Such an approach also facilitates better resource allocation, improves decision-making under
uncertainty, and enhances the predictability and transparency of project outcomes. Through risk ranking methods like
the Relative Importance Index (RII) or Probability-Impact Matrix, practitioners can systematically address the most
critical delays to minimize overall impact.

1.1 Economic and Social Implications

Project delays in India’s public infrastructure sector have a direct and significant impact on the economy. Chronic delays
result in rampant cost overruns, sometimes inflating project expenditures by more than 20%, which amounts to hundreds
of thousands of crores in additional burden for the government and taxpayers. For example, the Polearm multipurpose
project experienced a cost escalation from 10,151 crores in 2009 to 355,548 crore in 2024 due to persistent delays.
Such overruns also translate into opportunity costs, including loss of agricultural productivity and power generation,
adversely affecting local communities and economic growth.

Complexity and Systemic Causes

The reasons for delays in public infrastructure projects are complex and multifactorial. Major contributors include land
acquisition challenges, delayed regulatory clearances, financing gaps, poor planning, frequent contractor changes, and
inefficiencies in project management. Projects in sectors demanding large tracts of land, such as roads and railways, are
particularly susceptible, with mean time overruns stretching from several months to years. Research utilizing risk-based
approaches like Relative Importance Index (RII) and Monte Carlo simulation has emphasized how different risk
factors—contractor inefficiency, poor design, and labour issues—can significantly derail timelines and inflate costs.
Risk-Based Analysis and Policy Relevance

A risk-based analysis is crucial in reviewing delay factors since it helps quantify their likelihood, impact, and potential
mitigation strategies. By prioritizing risks, project managers and policymakers can allocate resources more efficiently
and design interventions targeting root causes, such as inadequate project preparation or weak stakeholder coordination.
Furthermore, the development of validated scales and assessment matrices provides a structured framework for
continuous risk monitoring, prediction, and control throughout project lifecycles.

Broader Importance for India

Given India's ambitious infrastructure push to support economic ambitions and societal needs, understanding and
mitigating delay risks is essential for timely project delivery and optimal utilization of public resources. The findings
and frameworks emerging from risk-based analyses greatly benefit stakeholders—government, contractors,
consultants—by helping them identify, assess, and manage the most critical delay factors. Ultimately, addressing these
delays can enhance public trust, bolster investor confidence, and ensure that infrastructure projects contribute effectively
to national development goals.

1.2 Factors Affecting the Delay in Public Infrastructure

Delay factors in public infrastructure projects in India stem from a complex interplay of organizational, technical,
financial, regulatory, and external risks. These delays create severe consequences such as time overruns, cost escalation,
compromised quality, and reduced public satisfaction.
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Sr No. Factor Category Sub-Point (Key Issues)
1 Poor Project Planning & Scheduling - Inadequate baseline and outdated schedules

- Poor quality feasibility studies and improper risk analysis

- Frequent changes in project scope/design

2 Site Management & Coordination - Inefficient management and supervision on site

- Poor coordination among project teams/stakeholders

3 Contractor—Related Issues - Weak contract administration and management

- Insufficient contractor experience/resources

- Delays in mobilizing workforce, machinery, materials

4 Consultant—Related Issues - Ineffective design, engineering, and technical support
- Delay in approvals from consultants
5 Financial Risks - Liquidity shortage, delay in payment cycles
- Budgetary constraints and cost overruns
6 Regulatory & Statutory Delays - Slow land acquisition and resettlement
- Delays in government approvals/permits/environment
clearances
7 Material & Equipment Issues - Delay or shortage in material supplies

- Equipment breakdown, lack of machinery

8 Labour-Related Problems - Inadequate skilled labour and absenteeism

- Labour strikes, disputes, or shortages

9 External/Environmental Factors - Unforeseen weather conditions and natural disasters

- Political instability, force majeure events (e.g., pandemic)

Stakeholder Communication & | - Poor communication between owner, contractor, and
10 Management consultants

- Conflicting interests or unclear roles/responsibilities

11 Design Changes & Rework - Frequent design revisions post-award

- Incomplete/inaccurate project drawings

1. Project Planning and Scheduling: Projects suffer when initial planning is weak, including improper
risk identification, outdated work schedules, and insufficient feasibility analysis. This causes ripple delays later
when scope changes or unforeseen challenges arise.

2. Management and Coordination: Poor site supervision and lack of effective coordination among the
numerous stakeholders or contractors negatively affect progress, leading to miscommunication and errors that
extend timelines.

3. Contractor and Consultant Issues: If contractors lack experience, resources, or proper contract
management practices, delays are inevitable. Similarly, delays can occur when consultants take longer to
approve designs or technical changes, or provide poor quality support.

4. Financial, Regulatory, and Resource Risks: Budget shortages, slow fund disbursement, and cost
overruns stall progress. Regulatory hurdles—especially in land acquisition and environmental clearance—are
perennial causes of delay in India’s infrastructure environment.

5. Material, Labour, and External Factors: If material delivery is inconsistent or equipment fails, work
essentially halts. Labour strikes or shortages further intensify the problem. Unpredictable events such as severe
weather or pandemics have a direct impact on project schedules and costs.

6. Communication & Stakeholder Management: Failure in maintaining clear, continuous
communication channels between all partiecs—owners, contractors, and consultants—Ileads to
misunderstandings, changes and disputes that delay completion.

7. Design Changes & Rework: Frequent revisions and inadequate initial designs result in repeated work
and deferred progress, becoming a significant source of risk for project timelines.
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The above factors are interrelated and often compound each other, making a risk-based analysis critical for successfully
forecasting, mitigating, and managing delays in Indian public infrastructure projects.

1.3 Causes of Delay in Public Infrastructure Projects in India
1. Inefficient Project Planning and Scheduling: Poorly developed project schedules, unrealistic
timelines, and inadequate sequencing of activities result in overlapping tasks and resource conflicts, leading to
significant project delays.
2. Delay in Fund Allocation and Payments: In public projects, bureaucratic processes and delayed fund
disbursement from government bodies disrupt the contractor’s cash flow, slowing down procurement and
construction activities.
3. Land Acquisition and Clearance Issues: Complications in acquiring land, public opposition, and
lengthy procedures for environmental and forest clearances often stall project initiation and execution phases.
4. Design Changes and Scope Modifications: Frequent alterations in project scope, design modifications,
and client-driven changes during execution cause rework, wastage of materials, and extended completion time.
5. Poor Coordination Among Stakeholders: Lack of proper communication and coordination between
clients, consultants, contractors, and government agencies leads to misunderstandings, errors, and execution
inefficiencies.
6. Shortage of Skilled Labour and Workforce Productivity Issues: Unavailability of trained labour,
low motivation, and poor site management reduce workforce productivity, causing slow progress and missed
project deadlines.
7. Material Procurement and Supply Chain Delays: Delays in material procurement due to import
restrictions, supplier inefficiencies, or transportation issues hinder the steady flow of construction materials to
the site.
8. Inadequate Project Management and Supervision: Weak monitoring systems, poor documentation,
and lack of technical expertise in project management contribute to inefficient control over timelines and quality.
9. Political and Administrative Delays: Frequent policy changes, slow decision-making, and interference
from local authorities or political entities often interrupt project approvals and progress.
10. Contractual Disputes and Legal Issues: Ambiguous contract terms, disagreements over scope, and
slow resolution of disputes between contractors and clients can halt project work for extended periods.
11. Environmental and Climatic Conditions: Seasonal monsoons, floods, or adverse environmental
conditions can damage infrastructure, disrupt construction activities, and extend project timelines.
12. Inflation and Cost Escalation: Sudden increases in material, fuel, and labour costs due to inflation or
market instability create financial stress on contractors, delaying procurement and execution schedules.

2.0 Literature review

Bais et al. (2017) This Reveals that construction delays in India are a persistent problem influenced by multiple
interrelated factors. Doloi et al. (2012) identified poor site management, weak coordination, and lack of commitment as
major delay contributors. Niazai and Gidado (2013) highlighted corruption and security challenges as significant causes,
while Bharath and Pai (2013) cited cost and time overruns, exemplified by the Bandra-Worli Sea Link. Further studies
by Thomas and Sudhakumar (2014) linked labour productivity issues to design revisions and material delays, and Rao
and Culas (2014) emphasized poor project planning and subcontractor inefficiency. Collectively, these studies stress
effective management and planning as key to minimizing project delays[1].

Patil et al. (2013) This study identifies that construction delay and cost overrun are critical issues in public projects
worldwide. indicate that completing projects on time is rare due to many variables and unpredictable factors, which can
include the performance of parties, resource availability, and environmental conditions. In an analysis of public projects,
main causes of delay included designer-related issues, user changes, late deliveries, and site conditions. Research on
Hong Kong projects found the principal causes to be poor site management, unforeseen ground conditions, slow
decision-making, and client-initiated variations. Other studies point to issues like inadequate subcontractors, lack of
resources, and incomplete drawings. For Indian projects, delays are a major cause of cost overruns, with road, railways,
and urban-development sectors being particularly affected. Biases among different industry groups may lead them to
blame others for delays[2].
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Pinky et al. (2025) This study identifies that construction delay and cost overrun are critical issues in public projects
worldwide. Studies indicate that completing projects on time is rare due to many variables and unpredictable factors,
which can include the performance of parties, resource availability, and environmental conditions. In an analysis of
public projects, main causes of delay included designer-related issues, user changes, late deliveries, and site conditions.
Research on Hong Kong projects found the principal causes to be poor site management, unforeseen ground conditions,
slow decision-making, and client-initiated variations. Other studies point to issues like inadequate subcontractors, lack
of sufficient resources, and incomplete drawings. For Indian projects, delays are a major cause of cost overruns, with
projects in road, railways, and urban-development sectors experiencing much longer delays compared to other sectors.
Furthermore, differing perceptions and biases among different industry groups may lead them to direct blame for delays
to other parties[3].

Gohar et al. (2024) The file, titled "Delays and Disputes in Public Infrastructure Projects: A Systemic Review and Risk-
Based Mitigation Model", presents a comprehensive literature review on the frequent challenges of delays and disputes
in public infrastructure projects, particularly within developing economies. The review identifies that projects are
notoriously prone to these issues due to complex stakeholder dynamics, regulatory bottlenecks, and funding issues.
Historically, projects in regions like South Asia have suffered from an average time overrun exceeding 85%. Core
internal causes include insufficient planning, poor site management, and inadequate contractor resources, while external
factors involve regulatory hurdles, economic fluctuations, and community resistance. The consequences are severe,
leading to increased costs, undermined investor confidence, and erosion of community trust. To counteract this, the
paper proposes a predictive risk mitigation model utilizing Risk Matrices, Monte Carlo Simulations, and Stakeholder
Analysis[4].

Ram et al. (2009) This consistently highlights construction delays and cost overruns as critical, systemic failures in
publicly-funded infrastructure projects, particularly in developing economies like India. These issues persist despite
evidence of a decline since the 1980s, with some regional studies noting time overruns exceeding 85%. The primary
causes are multifaceted, spanning contractual and institutional failures, insufficient planning, poor site management, and
a combination of Resource & Supply Chain (e.g., late material deliveries), Government & External Factors (e.g., land
acquisition), and Design & Planning deficiencies. Critically, delays are found to be a crucial cause behind cost overruns,
necessitating the implementation of systemic, risk-based mitigation models[5].

Anurup et al. (2024) The literature confirms that time and cost overruns are systemic issues in construction globally,
and a major concern in developing countries like India, where the mean time overrun for delayed public infrastructure
projects is significant, exceeding 29 months. Research identifies five primary categories of delay factors: Project,
Contractor, Owner, Consultant, and External. Using the Relative Importance Index (RII), studies show that the most
critical factors are Difficulties in Financing Projects (RII=0.857) and Site Management (RII=0.834), which are
contractor-related. Other significant causes include Project Construction Complexity (RII=0.771), Delay in Payments
by the Owner (RII=0.737), and Delays in Obtaining Permissions (RI[=0.760). These findings collectively highlight the
need for effective risk management and timely decision-making to mitigate project delays[6].

Anant et al. (2016) The literature establishes that cost and time overruns are severe, widespread problems in Indian
construction and infrastructure projects, with only a small number of projects being delivered on time and within budget.
This pervasive issue places massive financial burdens on project owners. Key causes of cost overrun identified in the
literature include slow decision-making, poor schedule management, rising material/machine prices, and poor contract
management. For time overruns, the primary bottleneck in the pre-execution phase is delays in land acquisition and site
handover. Fundamentally, the lack of critical success factors such as appropriate initial planning, good contractor skills,
and regular coordination significantly contributes to these systematic overruns[7].

Siddhesh et al. (2013) The literature confirms that delays and cost overruns are widespread and severe hallmarks of
Indian infrastructure projects, owing to their inherent risks and increasing complexity. A survey identifying 73 causes,
grouped into nine categories, determined the most Extremely Critical delay factors from a contractor's perspective. These
critical factors include external factors like the effects of subsurface conditions and labour issues such as the shortage of
labour. Furthermore, internal failures, such as the original contract duration being too short, ineffective contractor
planning, and delays in progress payments by the owner, are major systemic causes contributing to the pervasive
problem][8].

Swadesh et al. (2017) The literature establishes that time delays and cost overruns are systemic and critical challenges
in the Indian construction sector, particularly affecting residential and multi-story projects. Research using the Relative
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Importance Index (RII) consistently highlights contractor and planning issues as the most impactful factors. The most
critical causes include rework due to construction errors (RI1I=0.851), inadequate planning and scheduling (RII=0.846),
and the original contract duration being too short (RII=0.811). Other significant factors are delay in material delivery
and shortage of labour. These delays lead to severe project consequences such as disputes, litigation, and total
abandonment[9].

Yadav et al. (2025) This research, focused on local road bridge construction, underscores the systemic issue of cost
overruns and schedule delays in public infrastructure projects, a major concern for developing nations aiming for
economic progress, such as Nepal. The study employed a novel Fuzzy Inference System (FIS) to conduct a quantitative
risk assessment. This methodology translated expert-derived opinions on the probability and severity of 31 risk factors
into quantifiable indices (FIC and FIT), which were validated using data from a sample of completed bridges. The
findings identified the most critical factors influencing both time and cost risks to be design modifications (pre-
construction phase), variations in the cost of materials, and lack of workers (construction phase). The FIS demonstrated
its utility as a reliable instrument for systematic risk mitigation[10].

Romzi et al. (2022) The literature establishes that construction project delay is a widespread, global issue that routinely
leads to project postponements, cost escalation, and financial losses for contractors, affecting both public and private
sectors. A review of delay causes across major countries highlights systemic issues such as slow decision-making, poor
site management and supervision, shortage of labour, late revision and approval of design documents, and changes in
the scope of work. The literature formally classifies delays into three main types: Excusable (which can be compensable
or non-compensable), Non-Excusable, and Concurrent. Excusable Compensable delays are typically client-driven (e.g.,
denying site access) and grant both time and money. Excusable Non-Compensable delays are due to external forces like
unexpected weather or labour protests, granting only a time extension. Conversely, Non-Excusable delays are the
contractor's responsibility (e.g., contractor inefficiency) and provide no relief. Addressing these varied, costly factors is
critical for aligning project management techniques and ensuring successful project completion[11].

Jadhav et al. (2022) The literature consistently establishes that time and cost overruns are systemic, costly, and
commonplace issues in the construction industry worldwide, with a particularly severe prevalence in Indian
transportation infrastructure projects. Official data from the Ministry of Statistics and Programme Implementation
(MoSPI) confirms this trend, reporting that as of November 2021, 578 large Indian projects had experienced time
escalations, with 202 suffering both time and cost overruns. The financial and legal ramifications are profound, often
resulting in disagreement, arbitration, litigation, and project infeasibility. Comparative studies have highlighted the poor
time performance of Indian construction projects, reporting average schedule overruns of 55% in some regions and over
150% in power projects. The causes are typically grouped by party—Owner, Contractor, and Consultant. Recurrent
issues across past studies include the contractor's improper planning, poor site management, inadequate client financing,
and delays in payments[12].

Ravindra et al. (2019) The literature reveals that construction projects are inherently complex and prone to multiple
risks that affect time and cost performance. Previous studies have identified diverse risk factors such as design errors,
poor coordination, inadequate financial management, and political and environmental uncertainties. Researchers like
Assaf et al. (1995) and Wang & Chou (2003) emphasized stakeholder-specific risks, while El-Sayegh (2008) and Doloi
et al. (2012) highlighted financial and managerial inefficiencies as major causes of delays. Iyer & Jha (2006) and Renuka
& Umarani (2018) analysed Indian projects and found contractor performance, client decisions, and inadequate risk
planning as dominant causes of overruns. The reviewed literature indicates limited sector-specific studies on railway
infrastructure, signifying a research gap. This study thus focuses on identifying critical risk factors through exploratory
factor analysis to better understand and mitigate overruns specific to Indian railway projects[13].

Harsh et al. (2018) The literature reveals that delay in construction projects is a global issue caused by a complex
interaction of managerial, financial, and technical factors. Studies such as Assaf & Al-Hejji (2006), Sambasivan & Soon
(2007), and Doloi et al. (2012) identified poor planning, lack of contractor experience, and financial difficulties as the
most frequent causes of project delays. Gunduz et al. (2013) and Le-Hoai et al. (2008) highlighted the importance of
stakeholder coordination and resource management in reducing time overruns. The reviewed studies collectively
emphasize that delays often arise from inadequate scheduling, slow decision-making by clients, poor site management,
and design-related inefficiencies. Despite international evidence, Indian construction projects continue to face persistent
time and cost overruns due to similar issues. This study builds on previous findings by identifying and ranking 87 delay
factors using the Relative Importance Index (RII) to determine their impact within the Indian construction context[14].
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Conclusion
1. Financial instability—particularly due to frequent fluctuations in material prices and ineffective cash

flow management—stands as the highest risk factor, critically extending timelines and inflating project costs
for Indian public infrastructure projects.

2. Poor project planning and inadequate scheduling before project commencement consistently emerge as
major contributors to delays, leading to cascading coordination and execution issues throughout the project
lifecycle.

3. Inefficient site management, a lack of contractor experience, and weak control of project progress
directly increase the risk of time overruns and frequently result in cost escalation, litigation, or quality
compromise.

4. Design-related issues, including frequent revisions and delays in approvals or drawings, are identified
as vital sources of risk, often causing rework and confusion, and exacerbating project delays.

5. Labour shortages, inadequate training, and labour fatigue due to excessive overtime significantly affect
productivity and are a repeating source of project delay in Indian infrastructure development.

6. Delayed payments from clients or within the supply chain further compound financial difficulties and
deter timely procurement, directly affecting schedules and resource mobilization.

7. Ineffective communication, lack of clarity regarding project scope, and poor coordination among
stakeholders intensify risks, causing avoidable misunderstandings, scope changes, and inefficient decision-
making.

8. Adverse and unforeseen site or weather conditions introduce another layer of risk, necessitating
proactive contingency management and adaptive scheduling to mitigate impacts.

9. Corruption, security issues, and bureaucratic delays in government correspondences or approvals
remain persistent non-technical risks that create uncertainty and lead to substantial time and cost implications.
10. The consequences of these delay factors are consistently found to be cost overruns, project time
extensions, negative social and economic impacts, and a deterioration of public trust in project delivery.

11. A systematic risk-based approach—employing tools like the Fishbone diagram, probability—impact
matrix, and Relative Importance Index—enables prioritization of risk mitigation strategies and optimized
resource allocation.

12. Integration of improved financial planning, enhanced design coordination, robust site management
practices, regular stakeholder communication, and adaptable contingency planning remains crucial for reducing
delays and realizing infrastructure project success in India.
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