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Executive Summary

India’s infrastructure sector is undergoing a significant transformation, guided by government
initiatives aimed at achieving a $5 trillion economy and enhancing its global economic standing. The
government is fostering a coordinated, technology-driven strategy through key projects such as the
National Infrastructure Pipeline and PM Gati Shakti National Master Plan, revitalizing private sector
investment. While the country is experiencing notable advancements in its transport and urban networks,
alongside improvements in logistics performance, challenges persist. Recurring infrastructure failures,
quality control issues, and a continuing funding gap, particularly in urban development and climate finance,
remain critical concerns. Furthermore, there is evidence of increasing regional inequality linked to certain
infrastructure types. Moving forward, it is essential that India addresses these systemic issues while
maintaining investment momentum to achieve sustainable and inclusive growth.

Introduction: The Strategic Imperative of Infrastructure in India‘'s Economic Vision

Infrastructure serves as the essential foundation for a nation's economic development, particularly
for India, where its advancement is crucial to achieving the goal of a $5 trillion economy. The Indian
government has recognized the significance of this sector as a vital driver for national growth and a key
element in establishing a prominent global presence. This focus is particularly pertinent as India transitions
from an agrarian economy to one led by services, necessitating a robust infrastructure network to support
urbanization. Current infrastructure initiatives reflect a shift towards an integrated approach, moving away
from isolated projects to creating a world-class infrastructure that enhances competitiveness, lowers
logistics costs, and encourages economic activity and physical connectivity. This transformation spans
various sectors, including traditional infrastructure such as roads and railways, as well as emerging fields
like digital infrastructure and green energy. However, the journey towards rapid development faces

challenges, including funding shortages and governance issues. This report will analyse India's
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infrastructure landscape, exploring new strategic frameworks, sectoral progress, and the systemic

challenges that accompany this growth.

The Strategic Framework of Capital and Policy
1. The Funding Paradigm: A Public-Led, Private-Partnered Approach

India's current infrastructure initiative is marked by an unprecedented scale of public investment, with
the central government expected to allocate Z88 trillion for capital expenditure from fiscal Years 2024 to
2028, representing an 80% increase from the prior five-year period. This surge in government spending,
which has risen from 1.12 trillion in fiscal 2014 to an estimated 10 trillion in fiscal 2024, serves as a
strategic measure to stimulate the investment cycle, particularly reviving private corporate investment that
has been growing since fiscal 2021. Despite the increase in gross fixed capital formation by private firms,
their contribution to infrastructure-related investments remains low, rising from 8% to only 9%. This
indicates the urgent need for policies to boost private sector engagement, especially in urban infrastructure,
where the World Bank estimates a requirement of $840 billion over the next 15 years, with only 5%
currently funded by private sources. Thus, enhancing private and commercial investment emerges as a
crucial policy goal.

2. Mega Initiatives: The Architects of Integrated Growth

India has launched several integrated policy initiatives to realize its ambitious vision, with the PM Gati
Shakti National Master Plan (NMP) being the most significant. Valued at $1.2 trillion and initiated in
2021, this megaproject aims to eliminate the traditional siloed approach to infrastructure development by
integrating 44 central ministries and 36 states/UTs onto a unified digital platform. This platform facilitates
coordinated project planning and execution using GIS-based mapping and over 1,600 data layers, aiming
to enhance efficiency and reduce logistical challenges. The NMP is built upon six foundational pillars:
Comprehensiveness, Prioritization, Optimization, Synchronization, Analytical Capabilities, and Dynamic
Monitoring. By providing stakeholders with a shared vision and access to important data, the plan seeks to
improve the business environment, reduce disruptions, and expedite project completion.
The National Infrastructure Pipeline (NIP) represents a key element of the strategic investment plan
initiated in 2019. Encompassing a five-year investment of over X102 lakh crore ($1.4 trillion) from 2020
to 2025, the NIP involves a collaborative funding model where both Central and State governments
contribute 39% of the capital expenditure, while the private sector is responsible for the remaining 22%.
This initiative primarily targets critical sectors, including energy, roads, railways, and urban infrastructure,
which are projected to absorb nearly 80% of the total investment.
National Infrastructure Pipeline (NIP) Sectoral Distribution & Private Investment.

The National Infrastructure Pipeline (NIP) is a significant plan to boost India's infrastructure, with a
projected investment of approximately X111 lakh crore from FY2020 to FY2025. The majority of this
investment, around 70%, is concentrated in a few key sectors: Energy (24%), Roads (18%), Urban

infrastructure (17%), and Railways (12%). The funding for these projects is a collaborative effort, with the
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Central Government and State Governments each expected to contribute roughly 39% and 40%,

respectively. The remaining 21% of the funding is projected to come from private sector investment.

The National Monetisation Pipeline (NMP) is a key initiative associated with the National Infrastructure
Pipeline (NIP), aimed at optimizing public "brownfield" assets through leases to private entities. This
initiative is projected to generate X6 lakh crore in revenue from FY2022 to FY2025, with funds earmarked
for reinvestment into new infrastructure projects. The relationship between the NIP and NMP establishes
a self-sustaining financial model, transforming mature public assets into a consistent funding source for
future development and facilitating a shift from irregular government funding to a more sustainable cycle
of creation and monetization.

Sectoral Progress and Flagship Projects
1. Transport and Logistics
Roadways

India's extensive road network, currently the second-largest globally, is experiencing significant growth,
particularly in its National Highway system, which has expanded by 60% from 91,287 km in 2014 to
146,145 km projected by 2024. The construction pace has nearly tripled to 33.8 km per day in fiscal year
2024, largely furled by initiatives like the Bharatmala Pariyojana aimed at developing 26,000 km of
economic corridors to improve logistics. A key project within this framework is the Delhi-Mumbai
Expressway, a 1,350-km eight-lane expressway designed to cut travel time between the two cities in half,
with a budget of X1 lakh crore. Notably, the project features India's first wildlife crossings and a dedicated
lane for electric vehicles, highlighting its commitment to sustainability and modern infrastructure design.
The ongoing Zojila Pass Tunnel is a strategically important infrastructure project in the Himalayas,
connecting the Kashmir Valley with Ladakh. At over 13 km, it will be one of Asia's longest bidirectional
tunnels. Its purpose is to provide year-round, all-weather connectivity, significantly reducing travel time
from several hours to just minutes and aiding both civilian and military movement.

Railways

The Indian Railways is undergoing a significant modernisation initiative, highlighted by the launch of
Vande Bharat Express trains featuring improved safety and amenities. The Amrit Bharat Station Scheme
aims to enhance 1,318 railway stations nationwide through a sustained development approach. A major
project within this modernization effort is the Mumbai-Ahmedabad High-Speed Rail corridor, India’s
inaugural Bullet Train, which is progressing with structural work on all eight stations in Gujarat and
advancements in viaduct and tunnelling. Nonetheless, the timeline has experienced delays due to earlier
pandemic-related setbacks and recent complications involving the import of key Tunnel Boring Machines,
emphasizing the potential geopolitical risks associated with reliance on foreign supply chains in critical

infrastructure projects.
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Aviation & Ports

India's aviation sector has rapidly grown, positioning itself as the third-largest domestic market
worldwide. The number of operational airports increased from 74 in 2014 to 157 by September 2024,
primarily due to the UDAN scheme, which connected 88 airports through nearly 293,000 flights.
Concurrently, the maritime sector, through the Sagarmala Programme, has prioritised port-led
development, resulting in an 87% increase in cargo handling capacity and a significant reduction in
turnaround times at major ports. These advancements contributed to India's improvement in the Logistics
Performance Index (LPI), rising from 44th in 2018 to 38th in 2023.

2. Urban and Digital Infrastructure

India’s urban landscape is being reshaped through a series of ambitious projects. The metro rail
network has expanded dramatically, from just 248 km in 2014 to 993 km by 2024, now serving 23 cities.
Initiatives like the Smart Cities Mission are transforming urban centres by focusing on sustainable
development, robust infrastructure, and the creation of millions of direct and indirect jobs. Concurrently, a
new frontier of infrastructure development has emerged in the digital sector. India's data centre industry is
experiencing explosive growth, with capacity exceeding 1 gigawatt by the end of 2024 and projected to
reach 1.8 GW by 2027. This rapid expansion is driven by a massive, tech-savvy population and a surge in
demand from the adoption of Al, cloud computing, and 5G technologies. This new wave of digital

infrastructure is foundational to India's transformation into a global data and cloud computing hub.

Progress on Key Performance Indicators (KPIs) for Indian Infrastructure (2014-2024)

KPI Category | Metric 2014 2024
Roads National Highway Network Length (km) 91,287 146,145
Aviation Operational Airports (count) 74 157
Urban ) i

Operational Metro Rail Network (km) 248 993
Transport
Environment | Urban Waste Processing (%) 18% 78%
Housing PMAY-U House Approvals (lakhs) 13.0 118.64

The Paradox of Progress: Challenges, Failures, and the Path Forward
1. Systemic Hurdles

India's infrastructure sector continues to face significant challenges, particularly in land acquisition,
which hinders project execution. For instance, 28% of 163 road projects experienced delays due to land
disputes and complex compensation issues, resulting in prolonged timelines and increased costs, thereby

complicating financing efforts.
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Another critical concern is the financing gap. While government expenditure has surged, the
sheer scale of investment required to meet national goals remains immense. Beyond the urban funding gap,
a significant climate finance gap of $467 billion by 2030 has been identified, largely driven by the high
investment needs of "hard to abate" sectors like steel and cement. Bridging this gap requires not only
mobilizing domestic and external resources but also introducing structural reforms in taxation and fiscal
transfer systems to enable cities to raise more private financing.

The socioeconomic duality of growth presents a complex challenge, as recent research indicates
that while infrastructure development is typically viewed as a means to reduce poverty and inequality, it
can also exacerbate interpersonal inequality. A study focusing on Indian states found that improvements in
infrastructure, particularly in roads and power, disproportionately benefit higher-income individuals, who
utilise enhanced access to markets for purchasing high-end goods. This paradox underscores the necessity
for targeted policies that empower disadvantaged groups, ensuring that the benefits of infrastructure
development are equitably distributed and that all individuals can capitalise on new opportunities.

2. The Crisis of Quality and Accountability

The ongoing paradox of world-class infrastructure is underscored by a notable increase in project
failures, as illustrated by a rise in the collapse of newly constructed bridges, tunnels, and highways—maore
than doubling from 2020 to 2025. This troubling trend is not attributed to insufficient funding but rather to
three systemic pathologies.

1. Ignored Expertise: Expert and geotechnical advice is frequently disregarded in high-risk projects.
The failures of tunnels and dams in seismically fragile or challenging terrains, which were treated
as routine expansions, serve as a catastrophic testament to this issue.

2. Weak Regulation and Oversight: The legal frameworks for quality control and risk assessment
are poorly enforced or structurally inadequate. On-ground quality checks are often "cosmetic or
manipulated,” as demonstrated by instances where construction materials failed to meet prescribed
standards.

3. Institutional Apathy: The systemic issues stemming from unclear responsibilities, isolated
operations among agencies, and insufficient accountability for project failures lead to significant
economic and human costs. Between 2021 and 2025, major failures incurred over 35,000 crore in
damages, compounded by tragic accidents tied to substandard road conditions and ongoing
construction projects. Additionally, the collapse of a bridge near the China border underscores the
potential national security threats associated with these deficiencies.

3. Comparative Context and Global Positioning

A comparison of India and China highlights significant differences in their infrastructure
development strategies. China has achieved greater advancement in infrastructure, especially in high-speed
rail and energy, through a state-led model that often aligns with its geopolitical aims. In contrast, India is
fostering a more balanced public-private partnership approach, concentrating on enhancing domestic

economic access. Despite India’s rankings in quality infrastructure, where it placed 5th and 10th globally
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in the Global Quality Infrastructure Index (GQII) 2021, it still faces challenges. The Global Innovation
Index (GII) 2021 reveals India’s infrastructure as its weakest area, indicating ongoing difficulties in this
sector.

Conclusion and Recommendations

India's infrastructure sector is undergoing a transformative renaissance, driven by an ambitious,
government-led capital investment strategy and innovative, integrated policy frameworks. The nation has
moved beyond a piecemeal approach to a visionary strategy aimed at enhancing global competitiveness
and achieving its long-term economic goals. Record-breaking projects, from expressways to high-speed
rail corridors, are reshaping the physical and economic landscape, while the burgeoning digital

infrastructure is laying the groundwork for a data-driven future.

To fully realise the potential of this transformation, India must address the persistent paradoxes and
systemic weaknesses identified in this analysis. The following recommendations are critical for ensuring

the sustainability and inclusivity of India’s infrastructure-led growth.

o Bridge the Funding Gap: The government must continue to act as a catalyst while actively
creating a more attractive and conducive environment for private and commercial financing. This
includes streamlining regulatory processes, enhancing the capabilities of Urban Local Bodies to
raise capital, and strategically leveraging instruments like the National Monetisation Pipeline to
generate continuous revenue for new projects.

« Strengthen Quality and Accountability: The crisis of recurring infrastructure failures is the most
critical threat to India's long-term infrastructure ambitions. A unified national framework for risk
assessments in sensitive areas must be established. Additionally, a robust system of on-ground
quality checks, transparent oversight, and firm accountability for contractors and officials is
essential to restore public trust and prevent catastrophic failures.

e Ensure Equitable Growth: To counteract the paradoxical increase in regional inequality,
infrastructure development must be complemented by targeted social and economic policies.
Efforts should be made to ensure that the benefits of improved connectivity and market access are
equitably distributed, empowering marginalized communities to participate in and benefit from the
new economic opportunities.

« Embrace Sustainable and Smart Technologies: The future of Indian infrastructure lies in its
integration with technology and sustainability. The full-scale adoption of Al for predictive
maintenance, smart grids, and project management can significantly reduce costs and enhance
efficiency. Concurrently, a concerted push towards green infrastructure, including the use of
biofuels, alternative fuels, and eco-friendly construction materials, will be vital for achieving a

resilient and pollution-free future.
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