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Abstract

India is among the fastest-growing emerging economies, with a current GDP of approximately USD 3.4 trillion
and an ambitious target of achieving USD 5 trillion by 2027. Achieving this goal requires sustained investment
in infrastructure—an essential driver of economic expansion, productivity enhancement, and regional
connectivity. However, budgetary constraints limit the government’s capacity to finance large-scale
infrastructure independently. Consequently, Public—Private Partnerships (PPP) have emerged as a strategic
mechanism to mobilize private sector expertise, financing, and operational proficiency. This paper explores the
growing relevance of PPP in India, identifies global lessons, provides a theoretical framework for assessing
financial viability through WACC, NPV, and IRR, and evaluates sector-wise progress in roads, airports, and
ports. The paper also highlights gaps in risk allocation, institutional capacity, and project preparation, offering
insights for strengthening PPP-based development.
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since expanded its usage across roads, airports,
ports, and urban development. The approach has
matured significantly, supported by structured

Introduction

Infrastructure development forms the backbone of

economic progress, influencing productivity, concession agreements, regulatory guidelines, and

employment, and quality of life. Infrastructure can sector-specific PPP models.

be broadly categorized into: . . .
Nevertheless, PPP  implementation  brings

challenges. Long-term contracts entail risks such as
revenue uncertainty, cost escalation, and regulatory
changes. Balancing these risks to ensure fair returns
for private partners while safeguarding public
interest remains critical.

e Social Infrastructure: Drinking water supply,
sanitation, solid waste management, health
facilities, education, housing, etc.

e Economic Infrastructure: Roads and
highways, airports, ports, industrial corridors,
logistics networks, power systems, and urban
transportation.

This paper reviews India’s PPP experience, expands
on global lessons, and presents a financial

India’s investment needs are substantial. The World
Bank estimates that maintaining an 8% GDP growth
rate requires annual infrastructure investment
equivalent to 8-10% of GDP—much higher than
current public expenditure levels. This financing gap
necessitates alternative approaches such as PPP,
which combine public oversight with private sector
efficiency.

Global experience—particularly from the United
Kingdom, Australia, Canada, and Singapore—
demonstrates that PPPs can accelerate project
delivery, reduce lifecycle costs through innovation,
and ensure access to specialized expertise. India
adopted the PPP approach in the late 1990s and has

framework to evaluate project viability.
Review of Literature

Several scholars and institutions have examined the
challenges and success factors associated with PPP-
based infrastructure development.

Key Research Insights

Sanatkumar B. N. (2021) highlights operational
challenges such as timely completion, land
acquisition delays, rehabilitation issues, and
bureaucratic constraints. His work emphasizes that
risk identification and allocation are essential for
successful PPP execution.

49


https://economic-sciences.com/

Economic Sciences

https://economic-sciences.com

»

ES (2025) 21(6S), 49-53| ISSN:1505-4683 cconome

Patil V. D. (2019) focuses on risk dimensions in
road PPPs, identifying: - Political Risk: Policy
shifts, lack of administrative support, and election-
driven project disruptions. - Economic Risk:
Interest rate variability, inflation, foreign exchange
exposure, and overall macroeconomic instability. -
Operational Risk: Cost and time overruns, changes
in project scope, and challenges in maintenance. -
Execution Barriers: Delayed clearances, local-
level resistance, and disruptions due to governance
changes.

Global Experience

Studies from the UK, Singapore, and Australia
indicate that PPP success depends on: - rigorous
project  preparation, - strong institutional
frameworks, - transparent procurement, -
predictable regulatory environments.

McKinsey & Co. (2017) notes that even advanced
economies such as the United States face challenges
due to political hesitation and skepticism about
private sector involvement.

Government and Multilateral Publications

e The Infrastructure Division of the Ministry
of Finance provides case studies showcasing
successful PPPs in national highways, drinking
water systems, silos, and waste management.

e The Asian Development Bank (ADB)
describes financing structures, cost of capital
frameworks, and sectoral reforms needed for
sustainable PPP financing.

e UN ESCAP recommends dedicated PPP units
for technical, legal, financial, and regulatory
oversight.

Research Gap:

While literature examines PPP models and sectoral
risks, limited work connects PPP financing
innovation (HAM, TOT, InvITs) with India’s long-
term infrastructure goals. This paper contributes to
that gap by offering a structured finance-based
evaluation of PPP viability.

Objective of the Study

The primary objective is to examine how PPP-led
infrastructure projects can contribute to sustainable
economic growth in India. The study also seeks to: -
analyze various PPP models suitable for Indian

conditions, - present a financial framework for
assessing PPP viability, - evaluate sector-wise
progress and highlight operational challenges, -
recommend strategies to enhance private sector
participation.

Methodology

This conceptual study relies on secondary data from
government reports, multilateral institutions,
scholarly research, and case analyses of executed
PPP projects. The focus is on synthesizing financial,
technical, and operational insights to develop a
practical roadmap for strengthening PPP
frameworks in India.

Public—Private Partnership (PPP)

A PPP is a long-term contractual arrangement
between a government entity and a private partner
for developing, financing, operating, or maintaining
public infrastructure. As per the World Bank’s PPP
Reference Guide (2017), the private partner
typically assumes significant financial, technical,
and operational responsibilities.

Why Governments Choose PPP
e  Faster project implementation

e Access to private sector technology and
expertise

e  Reduced upfront public expenditure

e Improved service quality due to performance-
linked payments

e Innovation in construction, operation, and
maintenance

Challenges in PPP
e Complex contractual structures

e Revenue risk due to wuncertain demand
(especially in transport projects)

e Renegotiation requests during economic
downturns

e High project preparation time and cost

e Need for robust monitoring and regulatory
capacity

PPP agreements generally follow the Concession
Framework, where the private partner finances the
project and recovers investment through tolls, user
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charges, annuity payments, or hybrid models. At the
end of the concession period, assets revert to the
government.

Special Purpose Vehicle (SPV)

An SPV is a legally distinct entity created solely for
executing a PPP project. It: - signs the concession
agreement with the public authority, - raises funds
through debt, equity, bonds, or foreign currency
loans, - manages project cash flows through escrow
mechanisms, - ensures compliance with regulatory
and lender requirements, - acts as the central
coordination body for contractors, consultants,
O&M operators, and financiers.

SPVs provide risk isolation, allowing project
lenders and investors to ring-fence project revenues
from the parent company’s financial exposure.

Types of PPP Models

PPP frameworks in India include several models
tailored for different sectors and risk profiles.

1. Design—Build—Transfer (DBT)

The private entity designs and constructs the asset,
which is transferred to the government upon
completion. Ownership remains with the
government throughout.

2. Build—Operate-Transfer (BOT)

The private partner finances and constructs the asset,
operates it during the concession period, earns

revenue, and eventually hands it back to the public
sector. BOT is widely used in national highways.

3. Build-Own-Operate—Transfer (BOOT)

A variation of BOT where the asset is owned by the
private partner during the concession period.

4. Hybrid Annuity Model (HAM)

The government pays 40-50% of project cost
upfront; the rest is paid as annuity. HAM reduces
revenue risk and is used when toll revenue prospects
are uncertain.

5. Additional Modern PPP Models

o  Toll-Operate-Transfer (TOT): Monetization
of existing highways.

e InvITs (Infrastructure Investment Trusts):
Used for refinancing operational assets.

e O&M PPPs: Applied for city bus systems,
water supply, and waste management.

e VGF (Viability Gap Funding): Financial
support for socially desirable but commercially
unviable projects.

Infrastructure Development Through PPP in
India

Roads and Highways Roads form the backbone of
India’s logistics and economic growth. PPPs have
significantly contributed to expanding the highway
network.

GROWTH IN THE LENGTH OF NATIONAL HIGHWAYS
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e Highway length increased from 91,000 km to
146,000 km in the last decade.

e Mega-initiatives like Bharatmala Pariyojana
and PM Gati Shakti prioritize connectivity.

e  The 54000 km Golden Quadrilateral and other
expressway networks have been major PPP
successes.

e Two instances of successful implementation of
infrastructure projects under road construction
are shown below:

e 244 km Delhi—Vadodara Expressway (312,000
crore)

e 60 km Hyderabad—Visakhapatnam Corridor
(X250 crore)

Airports

India expanded from 74 airports in 2014 to 148 in
2023, driven largely by PPP developments. - UDAN
scheme boosts regional aviation. - The Delhi Airport
PPP (9,000 crore) under DIAL is a benchmark,
with a 30-year concession extendable by 30 more.

Ports

Under Sagarmala Programme, major and minor
ports are being modernized. - JNPT, Paradip,
Visakhapatnam, Kochi, and others have used PPP
for terminals. - Planned investments exceed
%700,000 crore.

Digital initiatives like PCS 1x and the landlord port
model further enhance operational efficiency.

Theoretical Framework for Financial Viability of
PPP

Ensuring acceptable returns for private partners is
essential for attracting investment. The viability is
assessed through:

1. Cost of Capital

Firms use a mix of equity, debt, and quasi-equity.
The Weighted Average Cost of Capital (WACC)
represents the minimum expected return from any
investment.

2. Net Present Value (NPV)

Future inflows and outflows are discounted using
WACKC. A project is viable if NPV is positive.

3. Internal Rate of Return (IRR)

IRR is the discount rate at which NPV becomes
zero. If IRR exceeds WACC, the project is
financially feasible.

These tools help analyze long-term PPP projects that
extend across 20—30 years.

Additional Considerations

o Inflation, interest rate changes, and country risk
premiums

e Segregation of construction, O&M, and
terminal value cash flows

e Development of risk matrices for allocation
between public and private partners

Conclusion

PPP-based infrastructure development is essential
for India’s long-term  growth trajectory.
Strengthening PPP frameworks requires: - clear
model concession agreements, - robust risk-sharing
mechanisms, - transparent procurement, - expedited
clearance and dispute resolution systems, -
enhancement of institutional capacity, - promotion
of innovative financing models such as TOT,
InvITs, and blended finance.

As India positions itself to achieve a USD 5 trillion
economy, well-designed PPPs can accelerate
infrastructure  delivery, promote sustainable
development, and bridge regional disparities.
Continued reforms, stronger regulators, and efficient
project preparation will be critical for future success.
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