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Abstract: The Indian government’s UDAN (Ude Desh ka
Aam Naagrik) scheme aims to enhance regional
connectivity by upgrading smaller airports and making
air travel affordable for the common citizen. While the
initiative has seen significant progress, numerous
challenges impede its full realization. This paper
critically examines the key hurdles in upgrading regional
airports under the UDAN scheme, focusing on policy
frameworks, infrastructural deficits, and sustainability
concerns.

Using a mixed-methods approach, the study synthesizes
data from government reports, case studies of selected
regional airports, and stakeholder interviews. The
findings reveal gaps in policy implementation, including
fragmented regulatory oversight and financial
constraints,  which  delay  project execution.
Infrastructural challenges, such as inadequate runway
capacity, navigational aids, and terminal facilities,
further limit operational efficiency. Additionally,
sustainability issues, including environmental impact
assessments and energy consumption, highlight the need
for green airport designs and renewable energy
adoption.

The paper underscores the importance of a
comprehensive policy overhaul, targeted funding
mechanisms, and the integration of sustainable practices
in airport development. It concludes with actionable
recommendations to streamline the upgrading process,
ensuring that the UDAN scheme achieves its long-term
goals of regional economic growth and enhanced
accessibility.

This research contributes to the broader discourse on
regional connectivity and sustainable aviation, offering
valuable insights for  policymakers, aviation
stakeholders, and urban planners.

Index Terms - Green Airport Design, Affordable Air
Travel, Renewable Energy in Airports, Regional
Economic Growth, Indian Aviation Policy, Public-
Private Partnerships (PPPs), Environmental Impact
Assessment (EIA), Mixed-Methods Approach.

INTRODUCTION

Background of UDAN Scheme

The UDAN (Ude Desh ka Aam Naagrik) scheme,
launched in 2016 under the Government of India's
National Civil Aviation Policy (NCAP), is a flagship
initiative aimed at enhancing regional air connectivity.
The scheme embodies the vision of making air travel
accessible and affordable for India's vast population,
particularly those in underdeveloped and underserved
areas.

Obijectives of the Scheme:

e Affordable Air Travel: Reduce the cost of flying
for the common citizen by capping airfares for
short-haul flights (up to 500 km) at INR 2,500 per
hour.

e Enhanced Connectivity: Promote regional
connectivity by operationalizing unserved and
underserved airports.

e Infrastructure Development: Upgrade smaller
airports and airstrips to support commercial
aviation operations.

e Economic Growth: Foster regional economic
development by integrating remote areas into the
broader national transportation network.

Implementation Mechanism:

The scheme operates on a Viability Gap Funding
(VGF) model, wherein both the central and state
governments provide financial support to airlines for
operating flights on unprofitable routes. Incentives
include reduced taxes on aviation turbine fuel (ATF),
concessions on landing and parking charges, and
exemption from regional airport charges.

Importance in Improving Regional Connectivity:

India's vast geography and uneven infrastructure
development have left many regions disconnected
from mainstream aviation networks. By reviving
unused airports and encouraging airlines to serve these
routes, UDAN has significantly contributed to
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democratizing air travel. It has also played a pivotal
role in boosting tourism, trade, and regional
economies by linking remote areas to major cities and
industrial hubs.

As of now, the UDAN scheme has operationalized
numerous regional airports, facilitating millions of
passengers and marking a significant stride toward
inclusive aviation growth in India. However, its
success also hinges on addressing policy,
infrastructure, and sustainability challenges, which are
the focus of this research.

Significance of Upgrading Regional Airports

Regional airports play a pivotal role in bridging the
connectivity gap between urban hubs and remote or
underserved regions. Their strategic development has
far-reaching implications for economic growth, social
inclusion, and infrastructural equity.

1. Economic Growth and Development
Upgrading regional airports stimulates regional
economies by:

e Boosting Local Businesses: Improved
connectivity enhances trade and commerce by
facilitating faster transportation of goods and
services.

e Encouraging Investment: Easy access to remote
areas attracts investors, thereby fostering
industrial growth and job creation.

e Enhancing  Tourism:  Enhanced  airport
infrastructure promotes domestic and
international tourism, benefitting local hospitality
and service industries.

2. Enhanced Regional Connectivity

e Integration with National Transport Networks:
Regional airports serve as vital links between
remote areas and major urban centers, integrating
them into the national and global economy.

e Reduction in Travel Time: Air connectivity
significantly cuts down travel time compared to
road and rail networks, particularly in regions
with challenging terrains.

e Social Benefits: Improved accessibility enables
better healthcare, education, and employment
opportunities for residents in remote areas.

3. Strengthening National Aviation Infrastructure
Relieving Congestion at Major Airports:
Developing regional airports helps distribute air

traffic, easing pressure on overburdened
metropolitan airports.

e Improving Domestic Air Network: A robust
network of regional airports ensures seamless
connectivity for passengers traveling to Tier-11

and Tier-Ill cities.

4. Geopolitical and Strategic Importance
1. Regional airports in border and remote areas
bolster national security by enabling swift
mobilization of resources and personnel.

5. Environmental and Sustainability Considerations

1. Upgrading airports with modern, eco-friendly
infrastructure  supports the adoption of
sustainable aviation practices, such as renewable
energy and green building designs.

Research Aim

The primary aim of this research is to critically
analyze the challenges associated with upgrading
regional airports under the UDAN (Ude Desh ka Aam
Naagrik) scheme. Specifically, the study seeks to:

1. Identify and examine the Kkey policy,
infrastructural, and sustainability  barriers
hindering the effective implementation of the
scheme.

2. Evaluate the effectiveness of current strategies
and frameworks in addressing these challenges.

3. Propose actionable recommendations to enhance
the process of upgrading regional airports,
ensuring long-term economic, operational, and
environmental sustainability.

This research aims to contribute to the broader
understanding of regional aviation development and
its role in fostering equitable growth and connectivity
in India.

Research Questions

1) What are the key infrastructural challenges faced in
upgrading regional airports under the UDAN scheme,
and how do they impact the overall implementation?
1) How do financial constraints and funding
mechanisms, such as the Viability Gap Funding
model, affect the timely completion and sustainability
of regional airport upgrades?

2) What operational challenges do airlines, airport
authorities, and stakeholders face when utilizing
upgraded regional airports under the UDAN scheme?
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3) How do existing policy frameworks and regulatory
oversight influence the success or failure of regional
airport upgrades?

4) What role do environmental sustainability and
green practices play in the upgrading process of
regional airports, and how can these concerns be
integrated into the development plans?

What lessons can be learned from successful and
unsuccessful regional airport upgrade projects under
UDAN, and how can these inform future policy and
operational strategies?

These questions will guide the exploration of the
challenges and factors influencing the success of
regional airport upgrades and the broader implications
for India’s aviation and economic development.

Scope of Study
Geographical Scope

This study will focus on regional airports across India
that have been upgraded or are in the process of
upgrading under the UDAN (Ude Desh ka Aam
Naagrik) scheme. The geographical scope includes
airports located in Tier-11 and Tier-111 cities, as well as
remote and underserved regions of the country.
Specific attention will be given to airports in states
with significant developmental disparities, such as
Uttar Pradesh, Odisha, Rajasthan, and the northeastern
states, to highlight the unique challenges faced in
these areas.

Temporal Scope

The research will cover the period from the initiation
of the UDAN scheme in 2016 to the present, with a
particular focus on the last 3-4 years (2020-2024).
This time frame is selected to evaluate both the
progress made in upgrading regional airports and the
emerging challenges as more airports become
operational under the scheme. The study will also
assess the short- and medium-term impacts of these
upgrades on regional economic growth, connectivity,
and sustainability.

Relevance to Regional Development Policies

The scope of this study is directly aligned with India’s
regional development policies, particularly in relation
to inclusive growth, improved connectivity, and
equitable access to services. By focusing on the
UDAN scheme, the research will explore how

regional airports contribute to reducing infrastructure
and economic disparities between urban and rural
areas. It will also evaluate the alignment of airport
upgrades with broader national goals such as
sustainable development, social equity, and economic
empowerment of underserved communities. The
findings will be valuable in informing future policy
adjustments to optimize the effectiveness of regional
connectivity initiatives.

LITERATURE REVIEW

Global Context: Implementation of Similar Schemes
The UDAN scheme, though unique to India, shares
similarities with regional air service initiatives in other
countries. These programs aim to provide essential air
connectivity to underserved regions, promoting
economic growth, accessibility, and inclusivity.
Notable examples include the US Essential Air
Service (EAS) program and the European Union’s
Regional Airports Program, among others. These
international schemes provide valuable insights into
the challenges, successes, and lessons that can inform
India’s approach to upgrading regional airports.

1. US Essential Air Service (EAS) Program

The Essential Air Service (EAS) program, introduced
in 1978 by the US government, is a long-standing
initiative designed to ensure that small and rural
communities continue to receive a basic level of
scheduled air service. The program subsidizes airlines
to operate flights to and from airports in areas where
the demand for air travel is insufficient to support
commercial service without government assistance.

Policy and Funding Mechanism: The EAS program
operates through a subsidy-based model, where the
government provides financial support to airlines in
the form of subsidies for routes that are not
economically viable. This model is similar to India’s
Viability Gap Funding (VGF) mechanism under
UDAN.

Challenges and Criticisms: The EAS program has
faced challenges including high costs of subsidies,
limited operational efficiency, and the rising
dependency on government funding for regional
routes. Critics argue that subsidies may not always
lead to long-term sustainability, and the program has
been subject to budget cuts. These issues emphasize
the importance of balancing short-term assistance with
long-term planning for infrastructure and market
sustainability.
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Successes: Despite challenges, the EAS program has
played a significant role in maintaining essential air
services for rural communities, particularly in the
context of improving mobility and connecting isolated
regions to larger transportation networks.

2. European Union’s Regional Airports Program

The European Union (EU) has implemented various
initiatives to promote regional air connectivity, with
the Regional Airports Program being one of the most
significant. This program focuses on improving the
accessibility of airports in peripheral regions of the
EU, including remote islands and less economically
developed areas.

Policy and Infrastructure Focus: The EU provides
funding for infrastructure development, operational
subsidies, and incentives to airlines to stimulate
competition on regional routes. The emphasis is on
enhancing airport facilities, improving the quality of
services, and ensuring that regional airports are
integrated into the broader European aviation
network.

Challenges: Some challenges faced by the EU’s
program include regulatory hurdles, the need for large
capital investments in infrastructure, and ensuring
sustainable  environmental practices in  the
development of regional airports. Additionally, some
airports struggle to attract sufficient air traffic to
remain viable without ongoing subsidies.
Sustainability: The EU has integrated environmental
sustainability into its regional aviation policies,
promoting green airport designs, renewable energy
solutions, and efficient operational practices.

3. Australia’s Regional Aviation Strategy

Australia’s  Regional Aviation Strategy was
introduced to improve air services to remote and
regional communities across the country. Similar to
India’s UDAN scheme, the strategy aims to maintain
connectivity to smaller airports that may not be
profitable for airlines to serve without government
intervention.

Government Support and Subsidies: The Australian
government offers various forms of financial
assistance, including direct subsidies to regional
airlines and funding for airport upgrades,
infrastructure, and safety improvements.

Challenges: Operational and financial sustainability
have been key challenges in maintaining long-term
services. The government’s role in subsidizing flight

operations has raised concerns over the fairness of
resource allocation, especially when considering
competing uses of public funds.

Economic Impact: The strategy has helped facilitate
economic development in rural areas, particularly in
industries such as agriculture and tourism, which rely
heavily on efficient transportation links.

Lessons for India

Drawing from global examples like the US EAS, the
EU Regional Airports Program, and Australia’s
Regional Aviation Strategy, the following lessons are
relevant for India’s UDAN scheme:

Sustainability Beyond Subsidies: While government
subsidies are critical for stimulating regional air
services, a focus on long-term sustainability is
essential. This includes improving infrastructure,
promoting private sector investment, and developing
market-driven solutions.

Infrastructure Investment: Similar to the EU and
Australia, India needs a balanced approach to
investing in both hard infrastructure (e.g., terminals,
runways) and soft infrastructure (e.g., air traffic
control, passenger services) to ensure the seamless
operation of regional airports.

Environmental Considerations: Integrating
sustainability practices in airport development, as seen
in the EU’s approach, is essential for reducing the
environmental footprint of regional aviation.

2. Shortcomings and Challenges

Despite its successes, several studies and evaluations
have identified shortcomings and challenges that
impede the long-term sustainability of the UDAN
scheme:

Financial Sustainability and Viability Gap Funding
(VGF): A major concern highlighted in research is the
dependence on subsidies and Viability Gap Funding
(VGF). While these financial incentives have
encouraged airlines to operate on underserved routes,
they raise questions about long-term financial
sustainability. According to a study by the Indian
Institute of Management (1IM) Bangalore (2020),
many airlines have struggled to break even on UDAN
routes, especially those that involve low passenger
demand. The continued reliance on VGF may not be
sustainable in the long run, and there is a need for

IJIRT 170775 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1660



© December 2024 | UIRT | Volume 11 Issue 7 | ISSN: 2349-6002

alternative funding models to ensure consistent
operations.

Infrastructure  Deficiencies:  Numerous studies
underscore the infrastructural gaps at regional
airports. Airports in smaller cities often lack sufficient
terminal capacity, navigational aids, and passenger
facilities, which limits their operational efficiency. A
report by The Economic Times (2022) found that
many UDAN airports are still grappling with issues
such as inadequate runway length, air traffic control
systems, and ground services, which affect the
timeliness and safety of flights.

Operational Hurdles for Airlines: Airlines operating
on UDAN routes face challenges related to route
profitability and operational efficiency. The small and
irregular passenger volumes on many regional routes
often lead to high operational costs for airlines,
especially on routes that are geographically distant or
lack adequate infrastructure. The Indian Air Transport
Association (IATA) (2021) points out that the lack of
consistent demand for flights, combined with
logistical challenges, makes some UDAN routes
commercially unviable.

Policy and Regulatory Issues: Studies have pointed to
gaps in policy implementation and regulatory
frameworks that complicate the upgrading process.
Research by The Brookings India (2022) highlights
that fragmented oversight and the lack of coordination
between central and state governments, local
authorities, and private stakeholders hinder smooth
execution of projects. Regulatory bottlenecks,
including lengthy approval processes and disputes
over land acquisition for infrastructure development,
have delayed the operationalization of some airports.
Environmental and Sustainability Concerns: While
the UDAN scheme has focused primarily on economic
development and connectivity, environmental
sustainability remains a secondary concern. Studies by
the Centre for Air Transport Research (2021) have
raised concerns about the environmental impact of
regional airport upgrades. With rapid infrastructure
expansion, issues like carbon emissions, land
degradation, and water management have surfaced.
There is an urgent need to incorporate green aviation
practices and ensure that regional airport upgrades
align with India's broader sustainability goals.

3. Lessons from Case Studies

Several case studies provide valuable lessons on the
successes and challenges of the UDAN scheme:

Shirdi Airport: The operationalization of Shirdi
Airport, under the UDAN scheme, is often cited as a
success story. Research by NITI Aayog (2021) found
that the introduction of UDAN flights to Shirdi
boosted tourism, leading to increased passenger traffic
and supporting the local economy. However,
infrastructure limitations at the airport, such as
insufficient terminal space and inadequate baggage
handling facilities, continue to hinder its growth
potential.

Dehradun Airport: A study by IIM Bangalore (2022)
examined the impact of UDAN on Dehradun Airport,
where increased connectivity has benefited tourism,
particularly to the hill stations and religious centers in
the region. However, the lack of a dedicated air traffic
control tower and the poor quality of road connectivity
to the airport have been cited as major operational
hurdles.

Gaps in Literature

While existing research on the UDAN scheme and
regional airport upgrades has provided valuable
insights, there are several areas that lack
comprehensive exploration. These gaps in the
literature  present  opportunities  for  further
investigation to improve the implementation and
effectiveness of the scheme.

1. Regional Airport-Specific Challenges

While many studies focus on the overall performance
of the UDAN scheme, there is limited research that
specifically addresses the unique challenges faced by
individual regional airports. These challenges include
issues like geographical constraints, inadequate
infrastructure, and local economic conditions, which
differ significantly across regions. The literature tends
to generalize findings without considering the specific
context of individual airports. Research focusing on
these airport-specific challenges would provide
targeted insights into the barriers that prevent certain
airports from being fully operational or profitable.

Geographical Constraints: Remote or difficult-to-
reach regions often face challenges related to land
acquisition, terrain  difficulties, and weather
conditions that affect both infrastructure development
and airline operations. A closer examination of these
factors in specific regions is needed.

Local Economic Conditions: The success of regional
airports is closely tied to the economic profile of the
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surrounding area. Research often overlooks how local
economic activities (e.g., agriculture, tourism,
manufacturing) influence the demand for air travel
and the sustainability of regional airports.

2. Long-Term Sustainability of Regional Airports
Although the UDAN scheme has achieved some
success in connecting underserved regions, research is
lacking on the long-term sustainability of these
airports once they become operational. Many airports
are dependent on Viability Gap Funding (VGF) or
government subsidies in the initial years, but limited
studies have analyzed the transition of these airports
to self-sustainability. This gap needs to be addressed
by examining:

Revenue Generation Strategies: How can regional
airports diversify their revenue streams (e.g., through
cargo services, airport retail, or public-private
partnerships) to reduce dependency on subsidies?

Market Demand Fluctuations: Long-term demand for
air services on specific routes may not always be
predictable. How can regional airports plan for and
adapt to demand fluctuations to ensure consistent
service without relying on government subsidies?

3. Coordination and Stakeholder Engagement

The literature lacks a comprehensive analysis of the
coordination mechanisms among the multiple
stakeholders involved in upgrading regional airports.
UDAN’s success depends not only on the central
government but also on the active participation of state
governments, private sector players, local authorities,
and airport operators.

Public-Private Partnerships (PPP): While some
studies touch upon PPPs, there is a lack of detailed
research on best practices and successful models for
collaboration between the government and private
entities in regional airport upgrades.

Stakeholder Coordination: Limited attention is given
to how regional and local stakeholders, including
community members and regional businesses, are
involved in planning and decision-making processes.
Research into how these stakeholders can be better
integrated would enhance the relevance and
sustainability of regional airports.

4. Environmental Sustainability and Green Practices
The environmental impact of upgrading regional
airports remains an under-researched area, especially

in the context of UDAN. While the scheme has led to
the expansion of aviation infrastructure, studies often
overlook how these upgrades are aligned with India’s
broader sustainable development goals. Key areas for
exploration include:

Carbon Footprint of Regional Airports: What is the
environmental impact of expanding regional airports,
and how can airports incorporate green aviation
practices such as renewable energy, water
conservation, and waste management into their
development?

Sustainable Mobility Solutions: How can regional
airports integrate eco-friendly transport solutions
(e.g., electric vehicles, solar-powered infrastructure)
to reduce their carbon footprint and support
sustainable mobility?

Environmental Regulation Compliance: Research into
how regional airports can adhere to national and
international environmental regulations and integrate
them into their operational framework is needed.

5. Impact of Technological Advancements on
Regional Airports

The integration of advanced technologies such as Al,
automation, and digital platforms in regional airports
has not been fully explored in the literature. The role
of technology in improving operational efficiency,
passenger experience, and cost-effectiveness at
smaller airports remains under-researched. Areas for
further investigation include:

Smart Airports: How can regional airports implement
smart technologies like self-check-in  kiosks,
automated baggage handling, and Al-powered
customer service to streamline operations and reduce
costs?

Digital Transformation: The role of digital platforms
for ticketing, flight tracking, and customer
engagement is critical in improving the efficiency and
scalability of regional airports.

6. Social and Cultural Impacts of Regional Airport
Development

Few studies have focused on the social and cultural
impact of upgrading regional airports on local
communities. Airports can have significant effects on
the social fabric of the surrounding areas by
facilitating better access to education, healthcare, and
employment opportunities. However, the potential
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displacement of communities, changes in local
economies, and cultural shifts resulting from
increased air traffic have not been adequately studied.

Community Engagement: How can airport
development projects integrate community concerns
to ensure that local populations benefit from the
economic opportunities created without facing
negative social impacts?

Social Inclusion: How can regional airports contribute
to social mobility, especially for underserved or
marginalized communities, by providing easier access
to essential services?

7. Evaluation of Regional Airport Performance Post-
Upgrade

Finally, there is a gap in longitudinal studies that
evaluate the performance of regional airports after
they have been upgraded under the UDAN scheme.
While short-term assessments exist, long-term impact
studies that track passenger growth, economic
benefits, and operational efficiency over time are
limited. Understanding the post-upgrade performance
of regional airports is crucial for refining policies and
strategies for their sustained success.

METHODOLOGY
Research Design

This study will adopt a mixed-methods approach,
combining both qualitative and quantitative research
methods. The use of a mixed-methods design is ideal
for understanding the complexities of upgrading
regional airports under the UDAN scheme, as it allows
for a comprehensive analysis of both numerical data
and contextual insights from key stakeholders.

Qualitative Research:

The qualitative component will focus on exploring the
experiences, perceptions, and challenges faced by
various stakeholders involved in the implementation
of the UDAN scheme. This will include in-depth
interviews and focus groups with:

Government officials at the central, state, and local
levels who are involved in policy formulation and
airport infrastructure planning.

Airlines that operate on UDAN routes, to understand
their operational challenges and financial concerns.

Airport operators and managers responsible for the
day-to-day management of regional airports.

Local business owners and community representatives
who are directly affected by the increased
connectivity.

The data collected will be analyzed through thematic
analysis, allowing for the identification of key themes
and patterns related to the challenges and successes of
upgrading regional airports under UDAN.

Quantitative Research:

The quantitative component will focus on collecting
numerical data to assess the impact and effectiveness
of the UDAN scheme in terms of:

Passenger traffic growth at regional airports before
and after the implementation of UDAN routes.

Financial sustainability of regional airports, measured
through key performance indicators such as
profitability, subsidies, and VGF dependency.

Economic impacts in terms of regional growth
indicators, such as local employment rates, tourism
revenue, and business development.

Data will be collected from sources such as:

Airport and airline operational records (e.g., passenger
numbers, flight frequencies).

Government and industry reports that evaluate the
economic and social impacts of UDAN routes.

Surveys administered to passengers and businesses in
regional airports to gather feedback on service quality
and satisfaction levels.

The quantitative data will be analyzed using statistical
methods such as descriptive statistics, correlation
analysis, and regression analysis to draw conclusions
about the direct and indirect impacts of the UDAN
scheme.

Integration of Findings:

The findings from the qualitative and quantitative
components will be integrated to provide a holistic
understanding of the challenges, outcomes, and
implications of upgrading regional airports under the
UDAN scheme. The combination of in-depth
qualitative insights and statistical evidence will offer
a more nuanced perspective and allow for more robust
policy recommendations.
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By employing this mixed-methods approach, the
study aims to capture both the broad patterns and the
detailed, context-specific factors that contribute to the
success or failure of regional airport upgrades under
UDAN.

Data Sources

The study will rely on a combination of primary and
secondary data sources to provide a comprehensive
analysis of the challenges and impacts of upgrading
regional airports under the UDAN scheme. These
sources will ensure that both qualitative insights and
quantitative metrics are captured.

Primary Data Sources:
Interviews with Key Stakeholders:

Government Officials: Interviews with officials from
the Ministry of Civil Aviation, state-level aviation
departments, and local government representatives
will provide insights into policy development,
regulatory challenges, and coordination efforts.

Airline Representatives: Interviews with
representatives from airlines operating on UDAN
routes will offer detailed perspectives on operational
challenges, financial viability, and sustainability of
these routes.

Airport Managers and Operators: Interviews with
airport managers and operators of regional airports
will help understand the infrastructure challenges,
financial sustainability, and the logistics of managing
an upgraded airport under UDAN.

Local Business Owners and Community Leaders:
Interviews with local stakeholders such as business
owners, tourism operators, and community leaders
will provide insights into the socio-economic impact
of the UDAN scheme on local economies, tourism,
and employment.

Focus Group Discussions:

Airline Crew and Ground Staff: Focus groups with
airline crew members and ground staff will provide
operational insights into challenges in regional
airports.

Regional Passengers and Local Residents: A series of
focus groups will be conducted with passengers who
have used regional UDAN routes, as well as residents

of the local area, to understand their experiences and
perceptions of regional connectivity.

Secondary Data Sources:
Government Reports and Policy Documents:

Ministry of Civil Aviation (MoCA) Reports: Official
government reports on the progress and evaluation of
the UDAN scheme, such as annual reports, project
implementation reports, and policy documents, will
provide a comprehensive understanding of the
scheme's objectives, targets, and outcomes.

State and Regional Aviation Plans: Data from state
governments and regional aviation development plans
will offer insights into local government initiatives,
challenges, and financial models related to regional
airport upgrades.

NITI Aayog and Planning Commission Reports:
Research papers and policy briefs from NITI Aayog
and other government think tanks will shed light on
the broader economic, policy, and developmental
implications of the UDAN scheme.

Industry Reports and Case Studies:

KPMG, PwC, Deloitte, and McKinsey Reports: These
consultancy firms often publish industry analyses,
case studies, and impact assessments on UDAN and
related infrastructure projects. These reports will
provide insights into the broader trends, financial
viability, and industry perspectives on the regional
aviation market.

Indian Airports Authority (AAI) Reports: The
Airports Authority of India (AAI) regularly publishes
airport performance reports that include data on
passenger traffic, cargo volume, and financial
performance for regional airports under UDAN.

IATA and ICAO Reports: International aviation
bodies like IATA (International Air Transport
Association) and ICAQ (International Civil Aviation
Organization) release annual reports and working
papers on regional aviation, infrastructure, and
sustainability practices, which can provide global
comparisons and best practices.

Airport Performance Metrics:

Passenger Traffic Data: Data on passenger numbers,
flight frequency, and capacity utilization at regional
airports will be collected from official records
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provided by airports and airlines operating UDAN
routes.

Financial Performance Metrics: Revenue generation
data, including Viability Gap Funding (VGF)
received, operating costs, and profitability margins of
regional airports, will be sourced from airport
financial reports and airline performance data.

Operational Data: Key operational metrics such as on-
time performance, safety and security records, and
operational efficiency at regional airports will be
collected from airport authorities and airlines.

Surveys and Questionnaires:

Passenger Surveys: Surveys targeting passengers who
have flown on UDAN routes will gather data on
satisfaction levels, perceptions of service quality, and
feedback on their travel experience. These surveys
will help assess the effectiveness of regional
connectivity and the overall impact of the scheme on
local travel.

Business and Economic Impact Surveys: Surveys
targeting local businesses, tourism operators, and
community leaders will help measure the broader
economic and social impacts of regional airport
upgrades. This will include data on increased tourism,
business growth, job creation, and local infrastructure
development.

Secondary Literature and Academic Sources:

Journal Articles: Peer-reviewed academic articles on
regional aviation, infrastructure development, and
public policy, particularly those focusing on the
UDAN scheme or similar programs in other countries,
will provide theoretical frameworks and contextual
analysis.

Books and Monographs: Published books and
monographs on regional connectivity, aviation
economics, and infrastructure development will be
reviewed to support the research and provide a
conceptual background.

Analysis Framework

To effectively analyze the challenges and implications
of upgrading regional airports under the UDAN
scheme, the study will utilize a combination of
analytical tools and frameworks that allow for a multi-
dimensional examination of policy, infrastructure, and
sustainability issues. The following frameworks will
be employed:

1. SWOT Analysis (Strengths, Weaknesses,

Opportunities, and Threats)

A SWOT analysis will be conducted to evaluate both
the internal and external factors affecting the success
of regional airport upgrades under the UDAN scheme.
This framework will allow the identification of the
strengths and weaknesses of existing airport
infrastructure, policies, and operational models, as
well as the opportunities for growth and threats to
sustainability.

Strengths: Positive attributes, such as increased
regional connectivity, improved infrastructure, and
government support for Viability Gap Funding
(VGF).

Weaknesses:  Internal  challenges,  including
inadequate infrastructure, operational inefficiencies,
and high dependency on government subsidies.

Opportunities: Potential for increased passenger
traffic, economic growth, job creation, and the role of
public-private partnerships (PPPs) in enhancing
airport infrastructure.

Threats: External challenges, such as competition
from other transport modes (e.g., rail), fluctuations in
demand, environmental concerns, and the financial
risks associated with long-term sustainability.

The SWOT analysis will help identify critical areas of
improvement and inform policy recommendations for
overcoming operational and infrastructure-related
challenges.

2. Policy Analysis Framework

The policy analysis framework will be used to
evaluate the effectiveness of existing policies and
regulations under the UDAN scheme. This framework
will focus on assessing:

Policy Objectives and Alignment: How well do the
objectives of the UDAN scheme align with the goals
of improving regional connectivity, economic growth,
and sustainability?

Policy Implementation and Effectiveness: Are there
gaps in the policy implementation process, and how
effectively are the policies executed at the ground
level? What challenges are encountered in achieving
policy goals, particularly at regional airports?

Stakeholder Coordination: How do policy frameworks
facilitate or hinder cooperation between central, state,
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and local governments, private operators, and
communities? How well is the public-private
partnership model working?

Regulatory Framework: An analysis of the regulatory
environment, focusing on compliance with safety,
environmental, and operational standards at regional
airports.

By analyzing policies in light of these factors, the
framework will provide insights into the regulatory
barriers and opportunities for improvement in the
UDAN scheme's implementation.

3. Cost-Benefit Analysis (CBA)

A cost-benefit analysis (CBA) will be conducted to
evaluate the economic viability of upgrading regional
airports under the UDAN scheme. This will help
quantify the costs involved in upgrading infrastructure
and the benefits derived from increased passenger
traffic, job creation, and economic growth. The key
components of the CBA will include:

Capital and Operational Costs: Infrastructure
development costs (e.g., terminal upgrades, runway
extension, security, and baggage handling systems)
and ongoing operational expenses.

Economic Benefits: Increased local economic
activity, job creation, improved access to services, and
the broader socio-economic impacts (e.g., rise in
tourism and business opportunities).

Government Support: Analysis of the Viability Gap
Funding (VGF) and government subsidies required to
maintain operational feasibility in the initial phases.

Long-Term Sustainability: The ability of regional
airports to generate sufficient revenue to cover
operational and maintenance costs in the long term
without relying on government support.

The CBA will help determine whether the benefits of
upgrading regional airports outweigh the associated
costs, and will provide a data-driven basis for
decision-making.

4. GIS (Geographic Information System) for
Geographic Considerations

A Geographic Information System (GIS) will be used
to analyze the geographical challenges and spatial
distribution of regional airports, particularly in
relation to the UDAN scheme’s impact on regional
connectivity. This tool will be valuable for:

Mapping Airport Accessibility: Analyzing the
location of regional airports and their proximity to
major towns, cities, and economic hubs. This will help
assess the effectiveness of UDAN routes in providing
access to underserved or remote areas.

Identifying Connectivity Gaps: ldentifying regions
with low airport coverage and poor connectivity, and
mapping potential routes for expansion under UDAN.
GIS tools can visualize areas where upgrades to
existing airports or the construction of new airports are
needed.

Infrastructure Analysis: Mapping existing
infrastructure such as runways, terminals, and
transport networks (e.g., roads, rail) to assess the
capacity and connectivity of regional airports. This
can reveal whether regional airports are adequately
equipped to handle the demand generated by UDAN.

GIS analysis will help visualize geographic factors
affecting the success of the UDAN scheme, such as
topographical challenges, accessibility to remote
regions, and regional economic hotspots.

5. Performance Evaluation
Performance Indicators - KPIs)

Framework (Key

To measure the success and impact of upgrading
regional airports under the UDAN scheme, a set of
Key Performance Indicators (KPIs) will be developed.
These KPIs will track:

Passenger Traffic Growth: Monthly or annual growth
rates of passengers using regional airports.

Operational Efficiency: Metrics such as on-time
performance, flight frequencies, and utilization rates
for airport infrastructure.

Financial Performance: Metrics related to revenue
generation, subsidy dependency, and cost recovery for
regional airports.

Economic Impact: Indicators of job creation,
economic development in the surrounding region, and
increased tourism and business activity.

The use of KPIs will allow for the monitoring of
progress over time, providing evidence of the tangible
outcomes of airport upgrades under UDAN.

6. Stakeholder Engagement and Delphi Method

For gathering expert opinions and predicting future
trends in regional airport development, the Delphi
method will be employed. This qualitative forecasting
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technique will involve engaging a panel of experts
(e.g., policymakers, industry specialists, airport
operators) to identify emerging challenges and
opportunities in regional aviation. The method will
include multiple rounds of questionnaires, where
experts will discuss and refine their opinions on the
challenges of upgrading airports and the future of
regional connectivity.

Challenges in Upgrading Regional Airports
Policy and Governance Issues

The successful upgrading of regional airports under
the UDAN scheme faces a variety of policy and
governance challenges that significantly impact the
pace and effectiveness of these infrastructure
developments. These issues can be categorized as
follows:

Delays in Regulatory Approvals:

One of the significant hurdles in upgrading regional
airports is the delay in regulatory approvals. The
airport development process involves several stages,
such as land acquisition, environmental clearance,
safety audits, and compliance with national and
international  aviation regulations. The long
timeframes associated with obtaining approvals from
central and state authorities can result in project
delays, which directly affect the timeline of regional
airport upgrades. These delays not only hinder the
physical construction but also impact the financial
planning and operational readiness of the airport.

In particular, environmental clearances for regional
airports can take several months, or even years,
especially in ecologically sensitive areas. The need for
thorough impact assessments and compliance with
strict regulations can cause delays that undermine the
rapid expansion expected under the UDAN scheme.

Coordination Between Central and  State

Governments:

The coordination between the central government,
responsible for formulating and implementing the
UDAN scheme, and state governments, which handle
the operational aspects of regional airports, is often a
source of friction. The division of responsibilities,
particularly in terms of funding, infrastructure
development, and operational control, can lead to
miscommunication, bureaucratic delays, and lack of
alignment between various levels of government.

Regional airports require active support from state
governments for acquiring land, providing logistical
support, and  facilitating  other  local-level
administrative processes. However, bureaucratic red
tape and conflicting priorities between central and
state authorities can create obstacles in project
implementation. The lack of a unified approach can
also delay policy decisions on issues like route
selection, airport licensing, and allocation of Viability
Gap Funding (VGF).

Limited Focus on Public-Private Partnerships (PPPSs):

While the UDAN scheme encourages Public-Private
Partnerships (PPPs) for developing regional airports,
there has been a limited focus on fostering effective
collaboration between the public and private sectors.
Successful upgrades of regional airports require not
only government investment but also the expertise and
resources of private entities in areas such as
infrastructure  development, management, and
technology implementation.

The lack of incentives for private investors, coupled
with uncertain returns on investment due to financial
dependencies on government subsidies and VGF,
creates a disincentive for private sector participation.
Regional airports often struggle to attract private
players due to the perceived high risks involved in
operating in smaller, less profitable markets with
fluctuating passenger demand.

Furthermore, the legal and regulatory framework
governing PPPs in India is complex and sometimes
lacks clarity, leading to delays in the execution of
agreements, as well as concerns about the long-term
sustainability and profit-sharing models for private
investors.

Implications of Policy and Governance Challenges

Delayed project timelines affect the expected
outcomes of UDAN, such as regional connectivity,
economic development, and the opening of
underserved airports.

Government misalignment leads to inefficient use of
resources, making it difficult to meet the ambitious
targets set for regional connectivity.

Private sector underinvestment limits the operational
efficiency and service quality of upgraded regional
airports, impacting the sustainability of these projects
in the long term.

IJIRT 170775 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1667



© December 2024 | UIRT | Volume 11 Issue 7 | ISSN: 2349-6002

Infrastructural Challenges in Upgrading Regional
Airports

Upgrading regional airports under the UDAN scheme
faces significant infrastructural challenges that hinder
the smooth development and operation of these
airports. These challenges include outdated facilities,
lack of advanced technology, and inadequate physical
infrastructure. Below are the key infrastructural issues
that need to be addressed:

1. Obsolete Facilities and Lack of Advanced
Technology

Outdated Infrastructure: Many regional airports in
India were built decades ago and were designed to
accommodate far fewer passengers than the current
and projected traffic. The terminal buildings at these
airports are often too small and poorly equipped to
handle modern passenger services efficiently. These
airports may lack essential passenger amenities, such
as sufficient check-in counters, waiting lounges,
advanced baggage handling systems, and security
facilities.

Technological Shortcomings: In addition to outdated
facilities, many regional airports also suffer from
obsolete technology. Airport operations, such as
check-in systems, flight information displays, and
security procedures, are often not integrated with more
modern technological solutions. The lack of
automated systems for ticketing, check-in, and
baggage handling leads to long queues, operational
delays, and poor passenger experience. The absence of
advanced data analytics and Al-powered tools for
airport operations limits the ability to predict demand,
optimize scheduling, and streamline airport
management.

Air Traffic Control (ATC) Systems: Regional airports
often have outdated ATC systems, which limit their
ability to handle increasing flight frequencies and
ensure safe and efficient air traffic management. In
some cases, airspace management systems at smaller
airports are not connected to larger, more modern
systems used in major airports, making coordination
and monitoring less efficient.

2. Inadequate Runways, Terminals, and Air Traffic
Control Systems

Runway Capacity: One of the most critical challenges
is the insufficient runway capacity at many regional
airports. Runways may be too short or not properly
maintained, limiting the types of aircraft that can

operate from these airports. This issue is particularly
problematic for larger aircraft and higher-frequency
flights. Many regional airports in India lack the
infrastructure to accommodate next-generation
aircraft, which require longer runways for takeoff and
landing.

Additionally, runway safety standards are often not up
to international norms. Poor runway conditions,
including potholes, cracks, and insufficient runway
lighting, contribute to safety risks and operational
delays.

Terminal Infrastructure: Regional airports often suffer
from small, overcrowded terminals that lack essential
facilities such as air-conditioned waiting areas,
restrooms, shops, and food outlets. During peak
seasons, these terminals struggle to manage the high
passenger traffic that is expected to grow as part of the
UDAN scheme.

Limited gate access and boarding bridges make
boarding and deplaning more time-consuming,
leading to delays. In some cases, the absence of proper
customs and immigration facilities at smaller airports
hinders the ability to handle international flights,
limiting the scope of regional airports to expand their
operations beyond domestic routes.

Air Traffic Control (ATC) Systems: Regional airports
often lack modern ATC infrastructure such as radar
systems, communication towers, and automated flight
management tools. The limited capacity of ATC
systems to handle increasing air traffic adds to delays,
particularly during peak hours, and creates safety
concerns. Many regional airports still rely on outdated
radar and manual coordination systems, leading to
operational inefficiency.

3. Lack of Connectivity with Other Transport Modes

Transport Infrastructure: In addition to issues within
the airports themselves, many regional airports are
poorly connected to other modes of transportation.
Road access is often limited, with inadequate
connectivity to major highways or local transportation
systems. This results in long travel times for
passengers coming to and from airports, which
reduces the attractiveness of flying from regional
airports.

Rail Connectivity: Although some regional airports
are located near major cities, they often lack rail links
to enhance connectivity for passengers. Developing
efficient rail services connected to airports would
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provide passengers with more options for reaching the
airport and facilitate seamless integration with the
broader transportation network.

Public Transport: Many regional airports do not have
robust public transportation networks such as buses,
taxis, or metro services. This lack of affordable and
reliable transport options makes it difficult for
passengers to access airports conveniently, especially
in areas where private transport is unaffordable.

4. Inadequate Parking and Cargo Facilities

Parking Capacity: As passenger numbers grow under
the UDAN scheme, the demand for parking spaces at
regional airports has increased. Most regional airports
lack sufficient vehicle parking space, leading to
congestion and long waiting times for passengers.
Furthermore, commercial vehicle parking often fails
to meet the needs of taxis, ride-sharing services, and
tourism buses, which are crucial for the smooth
movement of passengers.

Cargo Handling Facilities: Many regional airports are
also deficient in modern cargo handling infrastructure,
limiting their ability to facilitate the movement of
goods. The absence of adequate facilities for freight
storage, cold-chain logistics, and customs clearance
affects the overall viability of regional airports as hubs
for air cargo. This deficiency restricts their ability to
support export businesses and supply chains in the
region, thereby limiting the economic benefits of
upgraded airports.

Financial Constraints in Upgrading Regional Airports

The financial constraints faced in upgrading regional
airports under the UDAN scheme are significant, and
they play a major role in hindering the timely and
effective development of infrastructure. These
constraints can be grouped into the following key
issues:

1. High Costs of Infrastructure Development

Capital Investment Requirements: The costs of
upgrading regional airports can be prohibitively high.
Building or renovating terminals, extending or
resurfacing runways, upgrading air traffic control
(ATC) systems, and installing modern passenger
facilities require substantial capital investments.
Additionally, these costs can be inflated by the need
to meet international safety and security standards,
environmental considerations, and other regulatory
requirements.

Maintenance and Operational Costs: Beyond the
initial investment, the maintenance and operational
costs for regional airports can also be a financial
burden. Smaller airports, especially in remote areas,
may not generate enough revenue to cover these
ongoing expenses. This leads to a dependence on
government funding or subsidies to maintain
operations, further straining public finances.

Viability Gap Funding (VGF): While the UDAN
scheme provides Viability Gap Funding (VGF) to
offset the financial risk for private operators, the
scheme itself is not always sufficient to cover the full
costs of infrastructure upgrades, especially in airports
with low passenger demand. This gap creates financial
pressure on both the government and the private sector
partners involved in airport development.

2. Limited Private Sector Participation

Risk-averse Investment Climate: The limited
participation of private sector players in regional
airport upgrades is primarily due to the high financial
risks involved. Many private investors are risk-averse,
particularly when it comes to airports that may not
generate high or consistent passenger traffic. The
uncertainty surrounding passenger growth, combined
with a reliance on government subsidies and Viability
Gap Funding, discourages long-term private
investment in the development of regional airports.

Unattractive Investment Returns: Private sector
investors are often hesitant to invest in regional
airports due to the relatively low returns on investment
(ROI) in comparison to larger, more profitable
airports. The low passenger traffic and fluctuating
demand at many regional airports make it difficult to
predict future revenues, leading to concerns about the
ability to recover investment costs over the long term.
This limited private sector participation results in a
dependency on public funding for infrastructure
development and management.

Limited PPP Models: While the UDAN scheme
encourages Public-Private Partnerships (PPPs), the
actual implementation of PPPs in the regional airport
sector has been slow and often limited to a few
successful projects. Many airports struggle to attract
private partners due to the complexity of the PPP
agreements, long-term nature of investments, and lack
of clear financial incentives. The profit-sharing
models in many cases are not attractive enough for
private operators, leading to fewer partnerships.
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3. Low Returns on Investment Due to Limited
Passenger Traffic

Low Demand for Air Travel: One of the key factors
affecting the financial viability of regional airports is
the low and unpredictable passenger traffic. Despite
efforts under the UDAN scheme to boost demand for
air travel to underserved regions, many regional
airports still face challenges in attracting enough
passengers to sustain commercial operations. The
limited routes and small catchment areas for regional
airports often result in low load factors for airlines,
which reduces revenues for both airport operators and
airlines.

Fluctuating Demand: The demand for air travel at
regional airports tends to be highly seasonal and
volatile. In many cases, passenger numbers are
heavily influenced by factors such as economic
conditions, local events, and tourism trends. This
unpredictable demand pattern makes it difficult to
plan for long-term growth and profitability. Airports
may see a spike in passengers during certain periods
(e.g., festivals, holidays) but experience sharp declines
during off-seasons.

Cost Recovery Challenges: Due to low passenger
traffic and high operational costs, regional airports
often struggle to recover their capital and operational
expenses. This means that airports heavily depend on
government support, subsidies, or VGF to stay
operational. The financial sustainability of these
airports remains in question as the demand for air
travel does not always meet the anticipated growth
projections under the UDAN scheme.

4. Financial Sustainability Issues

Long-Term Financial Viability: Even with Viability
Gap Funding and government subsidies, many
regional airports face challenges in ensuring long-term
financial sustainability. After the initial investment
phase, these airports may still be unable to generate
sufficient revenue to cover the costs of routine
maintenance, upgrades, and operational expenses.
This problem is exacerbated by low commercial
activity, such as retail, cargo operations, and hotel
services, which are often underdeveloped or
insufficient to provide additional revenue streams.

Government  Financial ~ Support:  While  the
government’s support through VGF and other
subsidies helps make regional airports financially
feasible in the short term, there are concerns about the

sustainability of such funding in the long run. As the
demand for air travel at regional airports increases,
government funds may become less reliable or
insufficient to meet the growing needs for
infrastructure maintenance and further upgrades.

Burden on Public Finances: The financial constraints
faced by regional airports can lead to a heavy burden
on public finances. Governments are often required to
bear the financial risk of airport upgrades, which
limits the availability of funds for other critical
infrastructure projects. The need for a robust financial
model that ensures the self-sufficiency of airports over
time is paramount to prevent over-reliance on
government assistance.

Environmental and Social Concerns in Upgrading
Regional Airports

The development and expansion of regional airports
under the UDAN scheme bring significant
environmental and social challenges that require
careful planning and mitigation measures. These
challenges often arise from land acquisition,
displacement of communities, and the need to comply
with stringent environmental regulations.

1. Land Acquisition and Associated Displacement
Issues

Land Requirements for Expansion: Expanding
regional airports often necessitates acquiring large
tracts of land for the construction of runways,
terminals, parking spaces, and associated facilities.
This process can displace local communities, disrupt
livelihoods, and lead to social unrest.

Community Resistance: Many regional airport
projects face resistance from local communities
affected by land acquisition. The displaced individuals
may lose their homes, agricultural land, or sources of
income, leading to long-term economic and social
challenges. Resistance is particularly strong in cases
where the compensation provided is deemed
inadequate or unfair.

Delays in Project Timelines: Disputes over land
acquisition often result in legal battles, protests, and
delays in project timelines. The lack of a clear and
transparent mechanism  for resettlement and
rehabilitation (R&R) exacerbates these issues,
slowing down the overall pace of airport development.

Impact on Vulnerable Groups: Displacement caused
by airport projects disproportionately affects
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marginalized groups, including tribal communities,
women, and small-scale farmers. These groups often
face greater difficulty in securing fair compensation
and adjusting to new locations.

2. Compliance with Environmental Regulations

Environmental Impact Assessments (EIA): Upgrading
regional airports requires extensive Environmental
Impact Assessments to ensure compliance with local
and national environmental laws. These assessments
evaluate the potential impact on air quality, water
resources, biodiversity, and noise levels. However,
delays in completing EIA processes can significantly
impede airport projects.

Deforestation and Habitat Loss: Many airport projects
require clearing land that may involve cutting down
forests or disrupting local ecosystems. This can result
in habitat destruction for wildlife and a loss of
biodiversity. In environmentally sensitive areas, these
concerns often lead to opposition from environmental
groups.

Air and Noise Pollution: Airport operations contribute
to air pollution from aircraft emissions and noise
pollution from increased flight frequencies. Noise
pollution can have adverse effects on nearby
residential areas, including disruptions to daily life
and potential health issues such as stress and hearing
impairments.

Water Resource Management: Construction and
operation of airports may impact local water
resources, particularly in areas where water is scarce.
Runoff from construction sites and increased water
consumption for airport operations can strain local
water supplies, affecting nearby communities.

Green Airport Initiatives: While some regional
airports are incorporating sustainability practices,
such as using renewable energy and water recycling
systems, the adoption of these measures is still limited.
The lack of emphasis on green airport development
exacerbates the environmental footprint of regional
airport upgrades.

3. Balancing Development and Sustainability

Sustainable Development Goals (SDGs): Upgrading
regional airports must align with Sustainable
Development Goals (SDGs), particularly goals related
to sustainable infrastructure, responsible
consumption, and climate action. However, balancing

economic growth with environmental and social
considerations remains a significant challenge.

Community Engagement: Effective and inclusive
community engagement is critical for addressing
environmental and social concerns. Involving local
stakeholders in decision-making processes helps to
build trust, address grievances, and ensure that airport
development benefits surrounding communities.

Compensation and Rehabilitation: Governments and
private developers must implement fair and
transparent compensation mechanisms for displaced
individuals. Proper resettlement and rehabilitation
plans, including providing alternative livelihoods and
housing, are essential to minimize social disruptions.

Operational Challenges in Upgrading Regional
Airports

Operational challenges pose significant barriers to the
success of regional airport upgrades under the UDAN
scheme. These challenges not only affect the
functionality of airports but also hinder their ability to
meet the scheme's objectives of enhancing regional
connectivity and  affordability. Two critical
operational challenges are the shortage of skilled
manpower and the inefficiency in maintaining low-
cost airline operations.

1. Shortage of Skilled Manpower

High Demand for Specialized Skills

Upgrading regional airports requires a workforce
skilled in areas such as air traffic management, ground
handling, security operations, and technical
maintenance. However, there is a significant gap
between demand and supply for such specialized
skills, particularly in remote and underserved regions.

Training and Certification Bottlenecks

Aviation roles demand rigorous training and
certification processes, which are often expensive and
time-consuming. Many regional airports struggle to
attract and retain certified professionals due to a lack
of training facilities and limited career advancement
opportunities.

Attrition Rates

Skilled personnel often prefer opportunities at larger,
metro airports due to better compensation and
working conditions. This leads to high attrition rates
at regional airports, creating operational inefficiencies
and resource constraints.
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Mitigation Measures

Investments in aviation training academies, upskilling
programs, and incentive structures are critical to
building and retaining a skilled workforce.
Collaboration with private training institutions and
offering scholarships for aviation-related studies can
also bridge the skill gap.

2. Inefficiency in Maintaining Low-Cost Airline
Operations

High Operational Costs

Regional airports often incur higher operational costs
due to lower economies of scale, limited flight
frequencies, and smaller passenger volumes. These
costs make it challenging to support low-cost carriers
(LCCs), which are vital to the success of the UDAN
scheme.

Aircraft Maintenance and Turnaround Delays

Many regional airports lack dedicated maintenance,
repair, and overhaul (MRO) facilities, resulting in
longer turnaround times for aircraft. This affects the
operational efficiency of airlines and increases their
costs.

Fuel and Logistics Challenges

Regional airports often face logistical issues in
securing aviation fuel supplies at competitive rates.
Additionally, limited connectivity to transport hubs
adds to the overall cost of operations.

Customer Service Gaps

Due to resource limitations, many regional airports
struggle to provide a seamless customer experience,
impacting the perception of LCCs and reducing
passenger retention.

Mitigation Strategies

Enhancing operational efficiency through the
adoption of automation technologies and digital tools
can significantly reduce costs. Incentives for airlines,
such as subsidies or reduced parking and landing fees,
can help sustain low-cost operations. Developing local
MRO facilities and streamlining fuel supply chains
can also improve efficiency.

Impact of Operational Challenges

The operational challenges of skilled manpower
shortages and inefficiencies in low-cost airline
operations undermine the potential benefits of
upgrading regional airports. Addressing these
challenges is essential to achieving the twin goals of

enhancing affordable air travel and fostering regional
economic growth.

Impact of COVID-19 on Upgrading Regional Airports
The COVID-19 pandemic profoundly disrupted the
aviation industry, including the development and
operation of regional airports under the UDAN
scheme. The pandemic's far-reaching effects included
a sharp decline in passenger demand and significant
disruptions to funding and project timelines,
jeopardizing the scheme’s objectives of enhancing
regional connectivity.

1. Decline in Passenger Demand

Travel Restrictions and Reduced Mobility

During the pandemic, widespread travel restrictions
and health concerns led to a drastic decline in
passenger volumes. Domestic air travel dropped by
over 70% during the peak of the crisis, significantly
impacting the viability of regional airports, which are
heavily reliant on passenger traffic for revenue.

Loss of Revenue for Airports and Airlines
The sharp reduction in passenger demand resulted in
substantial revenue losses for both airports and
airlines. Smaller regional airports, already operating
on thin margins, faced severe financial strain, further
affecting their ability to sustain operations.

Slow Recovery in Regional Travel

Although air travel began to recover post-pandemic,
the recovery has been uneven, with many regional
airports still struggling to attract sufficient traffic. This
slower recovery in demand undermines the economic
sustainability of upgrades initiated under the UDAN
scheme.

2. Disruptions in Funding and Project Timelines
Financial Constraints

The economic downturn caused by COVID-19
strained public and private sector finances.
Government allocations for infrastructure projects,
including regional airport upgrades, were reprioritized
to address immediate health and social welfare needs.
Private investors, wary of uncertain returns, reduced
their commitments to aviation projects.

Delays in Project Execution

Airport upgrade projects were delayed due to
lockdowns, supply chain disruptions, and labor
shortages. Construction activities slowed or halted,
leading to cost escalations and missed deadlines.
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Projects scheduled for completion during the
pandemic period were postponed indefinitely in many
cases.

Increased Debt Burden

To sustain ongoing projects, many airports and
airlines had to rely on loans, increasing their debt
burden. This financial strain has made it more
challenging to attract further investments or allocate
resources for long-term development goals.

Post-COVID-19 Adjustments and Recovery
Restructuring Business Models

Airports and airlines have begun restructuring their
business models to adapt to the new normal,
emphasizing health and safety protocols,
digitalization, and contactless services. These
measures, while essential, have added to operational
costs.

Government Support and Relief Packages

The aviation sector has called for increased
government support, including subsidies, tax relief,
and low-interest loans, to revive operations and
resume pending infrastructure projects. However, the
scale and speed of such interventions have varied.

Focus on Resilience and Sustainability

The pandemic highlighted the importance of building
resilient and sustainable infrastructure. Regional
airports are now exploring ways to diversify revenue
streams, such as integrating cargo services, promoting
tourism, or developing ancillary businesses to reduce
reliance on passenger traffic.

Case Studies

Case Study 1: Belgaum Airport (Karnataka)
Introduction

Brief overview of Belgaum Airport’s strategic
location in Karnataka and its importance for regional
connectivity.

Background under UDAN: Initial inclusion and
objectives for its upgrade.

Successes

Infrastructure Development:

Expansion of the runway to accommodate larger
aircraft.

Construction of a new terminal with a passenger
capacity of 300.

Implementation of advanced navigation systems and
night landing facilities.

Operational Performance:

Introduction of flights connecting Belgaum to
Mumbai, Bangalore, and Hyderabad.

Steady increase in passenger traffic post-upgrade
(from 3,000 passengers per month in 2017 to 25,000
passengers by 2022).

Economic Impact:

Boost to local industries, including agriculture and
small-scale manufacturing.
Enhanced tourism potential for nearby attractions.

Bottlenecks

Delay in Project Execution:

Initial delays due to land acquisition and funding
challenges.

Coordination issues between the Airport Authority of
India (AAI) and local government.

Limited Capacity:

Constraints in handling cargo operations, limiting
industrial connectivity.

Passenger Growth vs. Facilities:

Existing facilities struggled to meet demand surges
during peak seasons.

Lessons Learned

Importance of early stakeholder engagement for
smoother land acquisition.

Necessity of scalability in infrastructure planning to
account for future growth.

Greater emphasis on cargo infrastructure to attract
industrial investment.

Case Study 2: Jharsuguda Airport (Odisha)
Introduction

Overview of Jharsuguda Airport’s strategic role as a
gateway to western Odisha.

Background under UDAN: Designated as the second
operational airport in the state after Bhubaneswar.
Successes

Infrastructure Upgrade:

Development of a modern terminal with green
building certification.

Installation of Instrument Landing Systems (ILS) for
improved safety.

Flight Operations:
Successful implementation of regional flights
connecting to Bhubaneswar, Kolkata, and Delhi.
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Rise in passenger traffic: From 12,000 passengers in
2018 (inaugural year) to over 50,000 passengers
annually by 2023.

Community and Economic Benefits:

Facilitated growth of local businesses, especially coal
and aluminum industries.

Improved accessibility for educational institutions and
healthcare services in the region.

Bottlenecks

Operational Challenges:

Frequent flight cancellations due to limited demand
during off-seasons.

Insufficient skilled manpower for efficient airport
operations.

Environmental Concerns:

Challenges in balancing development  with
environmental compliance, particularly regarding
nearby coal mines.

Connectivity Limitations:

Lack of seamless multimodal transport connectivity to
the airport.

Lessons Learned

The critical need for robust demand forecasting to
ensure operational sustainability.

Integration of airport upgrades with regional transport
networks.

Strengthening collaborations with airlines to ensure
reliable flight schedules.

Case Study 3: Jalgaon Airport (Maharashtra)
Introduction

Background on Jalgaon Airport’s significance in
Maharashtra, particularly for the Khandesh region.
Inclusion under UDAN to boost agricultural export
and regional connectivity.

Successes
Infrastructure Development:

Revitalization of an underutilized airport with
upgrades to the runway and terminal building.
Implementation of solar power systems to reduce
operational costs.

Flight Connectivity:
Introduction of direct flights to Mumbai and Pune,

improving accessibility for residents and businesses.

Agricultural Export:

Enhanced logistics for the export of bananas and other
agricultural products, a key economic driver for the
region.

Passenger Growth:

A significant increase in passenger numbers, making
it a viable operation under UDAN.

Bottlenecks

Low Initial Demand:

Struggles with attracting passengers in the initial
months due to lack of awareness and skepticism about
reliability.

Economic Viability:

Challenges in balancing operational costs with low
passenger volumes in the early stages.

Geographic Constraints:

Limited catchment area reducing the potential
passenger base.

Lessons Learned

Importance of targeted marketing campaigns to raise
awareness about new routes.

Support from local businesses and industries as a
catalyst for sustainable operations.

Collaboration with the agricultural sector to enhance
cargo-based revenue streams.

DISCUSSION

Synthesis of Findings: Correlating Challenges with
Broader Policy and Economic Contexts

The challenges identified—ranging from policy and
infrastructural gaps to financial, operational,
environmental, and pandemic-induced disruptions—
are interlinked with India's policy environment and
economic frameworks. These challenges collectively
affect the sustainability and efficacy of the UDAN
scheme, which aims to enhance regional connectivity
and promote inclusive growth.

For example:

Policy and Governance Issues: The fragmented
regulatory environment delays project execution,
reflecting broader inefficiencies in India’s federal
system.

Financial Constraints: The high cost of infrastructure
development and limited returns on investment reveal
the larger economic challenge of incentivizing
regional connectivity in underserved areas.
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Operational Challenges: The shortage of skilled
manpower and inefficiencies in maintaining low-cost
airline operations point to systemic gaps in workforce
development and resource management in the aviation
sector.

Environmental Concerns: Compliance issues and land
acquisition disputes echo broader tensions in
balancing economic growth with sustainability.

These findings emphasize that upgrading regional
airports under the UDAN scheme is a
multidimensional task requiring strategic alignment
between policy goals and economic realities.

Policy Implications: Impact on Scheme Objectives

The challenges discussed could significantly impede
the scheme's objectives of providing affordable
regional connectivity and fostering economic growth
in remote areas. Key implications include:

Delayed Project Timelines: Policy and governance
inefficiencies slow down infrastructure development,
affecting the scheme's ability to meet its targets within
stipulated timelines.

Financial Viability Risks: Limited funding and low
returns on investment make it difficult to attract
private sector participation, undermining the scheme's
economic sustainability.

Operational Inefficiencies: Challenges such as limited
skilled manpower can reduce the quality of services
offered, deterring passengers and airlines from using
regional airports.

Environmental and Social Resistance: Inadequate
frameworks for land acquisition and environmental
compliance could lead to public opposition and legal
challenges, further delaying projects.

Resilience to External Shocks: The COVID-19
pandemic has highlighted vulnerabilities in the
aviation sector, emphasizing the need for robust
mechanisms to handle unforeseen crises.

Addressing these challenges requires policy reforms
that streamline regulatory processes, ensure funding
stability, and promote sustainable practices.
Additionally, integrating stakeholder interests,
including those of local communities and private
investors, is critical to achieving the scheme’s
objectives.

Comparative Insights: Global Practices in Regional
Aviation

Lessons from global regional aviation schemes
provide valuable insights for improving UDAN's
implementation:

US Essential Air Service (EAS)

The EAS program ensures air connectivity in
underserved regions through long-term government
subsidies, allowing carriers to maintain essential
services despite low demand. India could adopt a
similar subsidy framework to make regional airport
operations  financially viable while ensuring
affordability for passengers.

European Regional Aviation

Europe emphasizes public-private partnerships (PPPs)
and sustainable infrastructure development. Countries
like France and Germany leverage PPP models to
enhance airport capacity and operational efficiency.
This approach highlights the importance of private
sector involvement in driving innovation and
efficiency.

Australia's Remote Air Services Subsidy Scheme
Australia focuses on integrating regional aviation with
broader economic activities, such as tourism and
trade. This strategy ensures that regional airports
contribute to the overall economic ecosystem, a model
India can replicate to enhance the financial
sustainability of its regional airports.

Sustainability in Nordic Airports

Nordic  countries  prioritize  green  airport
infrastructure, incorporating renewable energy and
carbon-neutral technologies. Such practices can
inspire sustainable development in India’s regional
airports, aligning with global environmental goals.

These comparative insights underline the importance
of financial support, public-private collaboration, and
sustainability measures in addressing the challenges
identified in the UDAN scheme.

RECOMMENDATIONS

Policy Measures

To overcome governance and financial constraints
while fostering public-private collaboration, the
following policy reforms are recommended:
Streamlining Regulatory Processes
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Implement a single-window clearance system for
airport development projects to reduce delays in
approvals.

Standardize intergovernmental coordination
frameworks to enhance synergy between central and
state governments.

Enhancing Financial Models

Introduce targeted subsidies for regional airports to
ensure financial viability in low-traffic regions.
Establish airport development bonds to attract long-
term investments from institutional and retail
investors.

Incentivize private sector participation through
viability gap funding (VGF) and tax benefits for
infrastructure development.

Promoting Public-Private Partnerships (PPPs)
Develop clear guidelines for PPP models, ensuring
transparency in revenue sharing and risk allocation.
Facilitate collaboration with private players for
operations, maintenance, and service enhancement.

Technology Integration

Adopting advanced technologies can
operational efficiency and
recommendations include:
Digital Solutions for Operations
Implement Al-powered air traffic control (ATC)
systems for better flight management.

Leverage loT-based monitoring systems to optimize
terminal and runway operations.

Adopt contactless check-in and boarding technologies
to enhance passenger convenience.

Green Technologies for Sustainability

Transition to solar-powered energy systems to reduce
carbon footprints.

Deploy electric ground vehicles and charging
infrastructure for ground operations.
Incorporate  rainwater  harvesting
management systems in airport designs.
Partner with environmental experts to ensure
compliance with global sustainability standards.

improve
sustainability. Key

and  waste

Stakeholder Engagement

Involving local communities and private entities is
essential for long-term success:

Community Engagement

Conduct regular public consultations to address
concerns related to land acquisition, displacement, and
environmental impact.

Establish community benefit programs, such as
employment opportunities and skill development
initiatives, to foster goodwill.

Private Sector Participation

Organize investment summits to showcase regional
airport opportunities to potential investors.

Create incentive packages for private airlines to
include regional airports in their routes.

Foster collaboration with tourism boards and
hospitality sectors to promote local economies.

Capacity Building

To address the shortage of skilled manpower and
inefficiencies in operations, comprehensive training
initiatives are vital:

Training Programs for Staff

Partner with aviation training institutes to deliver
certification programs for airport operations and
management.

Offer specialized courses on emergency management,
customer service, and safety protocols.

Management Development

Organize leadership workshops for airport managers
to improve strategic decision-making and crisis
management.

Promote knowledge exchange through international
collaborations with airports in advanced economies.
Skilled Workforce Pipeline

Launch apprenticeship programs in collaboration with
technical universities to create a steady pipeline of
trained professionals for the aviation sector.

CONCLUSION

Summary of Challenges and Opportunities

This study highlights the multifaceted challenges
associated with upgrading regional airports under the
UDAN scheme, including:

Policy and Governance Issues: Delays in regulatory
approvals, weak coordination between central and
state governments, and limited public-private
partnerships (PPPs).

Infrastructural Gaps: Obsolete facilities, inadequate
runways, and outdated air traffic control (ATC)
systems.

Financial Constraints: High development costs,
insufficient private investment, and low returns due to
limited passenger traffic.

Operational Inefficiencies: Shortages in skilled
manpower and difficulties in maintaining cost-
effective airline operations.

Environmental and Social Concerns: Land acquisition
disputes, displacement issues, and compliance with
environmental regulations.

COVID-19 Impact: Reduced passenger demand and
disrupted funding and timelines.
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Despite these challenges, the study identifies
significant opportunities:

Regional airports can act as economic growth hubs,
fostering trade, tourism, and local development.

With proper investment in infrastructure, technology,
and stakeholder collaboration, they can contribute to
affordable regional connectivity and inclusive growth.
Adoption of sustainable practices can ensure these
airports align with India’s climate and development
goals.

Future Directions

The findings underscore the need for further research
to address gaps in understanding the long-term
implications of upgrading regional airports. Future
studies should focus on:

Economic Impact Analysis:

Investigate the long-term economic benefits of
upgraded regional airports, including their role in
promoting regional trade, tourism, and employment.
Sustainability Frameworks:

Develop models for green airport infrastructure,
emphasizing renewable energy, carbon neutrality, and
environmental resilience.

Private Sector Participation:

Explore innovative financing models and case studies
of successful PPP implementations in India and
globally.

Passenger Behavior and Market Trends:

Study the evolving preferences of passengers in
regional aviation, especially in a post-COVID-19
context, to guide service design and policy planning.
Technological Integration:

Assess the potential of emerging technologies, such as
artificial intelligence (Al) and blockchain, in
enhancing operational efficiency and governance.

Closing Remark

Upgrading regional airports under the UDAN scheme
presents a unique opportunity for India to achieve its
goals of enhanced regional connectivity and balanced
economic development. Addressing the challenges
through informed policies, sustainable practices, and
stakeholder collaboration will ensure these airports
contribute meaningfully to the nation’s aviation
ecosystem and regional development aspirations. This
study serves as a foundational step, inviting further
exploration into this critical area of infrastructure and
policy development.
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