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MESSAGE

We are pleased to extend a warm welcome to all of you as we convene for this insightful topic “The
Indian Railways, “The Lifeline of the Nation.” It gives me immense pleasure to share my thoughts

on one of the most vital and dynamic sectors of our country — The Indian Railways: “The Lifeline of
the Nation.”

Indian Railways is not merely a mode of transport; it is a symbol of national integration, economic
development, and inclusive growth. With a vast network that spans the length and breadth of our
country, it connects remote corners to metropolitan centres, enabling the movement of people
and goods at an unprecedented scale. It is the fourth-largest railway network in the world and
plays a pivotal role in supporting the socio-economic fabric of our nation.

As professionals in Cost and Management Accounting, we understand the significance of efficiency,
transparency, and accountability in publicenterprises. Indian Railways has made tremendous strides
in these areas through technological upgrades, modernization of infrastructure, and innovative
financial models such as Public-Private Partnerships. The institution is progressively embracing

digitalization, green energy, and sustainable practices, aligning with the vision of a self-reliant and
environmentally conscious India.

Our role as Cost Accountants becomes especially critical in contributing towards cost optimization,
resource mobilization, and effective budgeting in such a massive enterprise. | encourage all

members to engage deeply with the public sector and support initiatives that enhance value
creation in rail transport, logistics, and allied services.

Let us continue to collaborate with visionaries, policymakers, and industry stakeholders to ensure
that Indian Railways not only remains the lifeline of the nation but also transforms into a global
benchmark in transportation excellence.

As the Chairman of the Members in Industry & PSUs Committee of the Institute of Cost Accountants
of India, | am committed to equipping our members with the knowledge, skills, and resources
needed to thrive in this rapidly changing environment.

Thank you for your continued support.

Warm regards,

—_
M

CMA Avijit Goswami

THE INSTITUTE OF COST ACCOUNTANTS OF INDIA MEMBERS IN INDUSTRY & PSUs COMMITTEE
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Indian Railways -
The Lifeline of the Nation

Introduction

Indian Railways, established in 1853, marked its beginnings with the historic 34-kilometer journey
from Mumbai (Bombay) to Thane. This event heralded a new era of modern transportation in
the Indian subcontinent. The introduction of railways was a British initiative aimed at economic
exploitation and administrative efficiency. However, over the decades, it transformed into a pivotal
infrastructure that drove India’s socio-economic development and national integration.

The partition of India in 1947 disrupted the rail network, leaving parts of it in Pakistan. Post-
independence, the Indian government prioritized rebuilding and expanding the system. The
nationalization of Indian Railways in 1951 unified 42 separate systems into a single entity, laying
the foundation for a centrally managed, cohesive network.

Key Contributions to Nation-Building
Indian Railways became the backbone of India’s socio-economic development:

e Rural Connectivity: New lines connected remote and underdeveloped regions, reducing
regional disparities.

e Industrial Growth: Railways facilitated the transportation of raw materials, supporting
industries like coal, steel, and cement.

e Affordable Travel: Subsidized fares ensured mobility for economically weaker sections,
promoting inclusivity.

Modern Milestones
Several transformative projects have marked the post-independence era:

1. Electrification: Starting in 1959, electrification reduced reliance on imported fuels. Today, 90%
of broad-gauge tracks are electrified.

2. Gauge Conversion: The shift from narrow and meter gauges to broad gauge improved capacity
and speed.

3. Urban Mass Transit: The launch of the Kolkata Metro in 1984 introduced modern urban
transport in India.

The scale of Indian Railways is unparalleled, making it a global leader in transportation and logistics.

Metric Figure Global Ranking

Network Length 68,103 kilometers 4th largest globally

Daily Passenger Volume 23 million Highest globally

Freight Movement 3.5 million tonnes/day Among top freight carriers
Employment 1.2 million personnel 10th largest globally

This vast network connects 28 states and 8 Union Territories, ensuring mobility for millions and
supporting India’s industrial backbone.

THE INSTITUTE OF COST ACCOUNTANTS OF INDIA MEMBERS IN INDUSTRY & PSUs COMMITTEE 1
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Economic Contributions

Indian Railways plays a pivotal role in India’s economy, contributing 2% to GDP and supporting
critical industries:

1. Freight Services:
o Railways handle 30% of India’s freight, transporting coal, steel, cement, and food grains.

o The Dedicated Freight Corridors (DFCs) have reduced logistics costs by 15-20%, enhancing
efficiency.

2. Tourism Promotion:

0  Luxury trains like the Palace on Wheels and heritage services such as the Darjeeling Himalayan
Railway boost domestic and international tourism.

3. Employment Generation:

o With 1.2 million direct employees, Indian Railways is one of the largest public-sector employers
globally, indirectly supporting millions more through ancillary services.

Figure:1 Figure:2

Employment Contribution of Indian Railways Simplified Freight Movement Sankey Representation

Cement

Distribution Centers

Millions

Steel Industrial Hubs

Direct Employment Indirect Employment

Source: Calculated by the Contributors

Passenger Operations: Unparalleled Passenger Connectivity

Indian Railways serves as the largest rail network globally by passenger volume, transporting over
23 million passengers daily—a number equivalent to the entire population of Australia. It is a vital
mode of transport for people across all income groups, providing affordable and reliable mobility.

1. Affordability and Accessibility: One of Indian Railways’ defining characteristics is its
commitment to inclusivity. Subsidized fares ensure that even the economically weaker
sections of society can access its services. Additionally, special concessions for students, senior

citizens, and differently abled passengers further highlight its role as a socially equitable mode
of transport.

2 MEMBERS IN INDUSTRY & PSUs COMMITTEE THE INSTITUTE OF COST ACCOUNTANTS OF INDIA
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2. Connectivity Across Regions: Indian Railways bridges the gap between rural and urban areas,
ensuring that even the most remote corners of India are linked to major economic hubs. This
connectivity fosters economic integration and reduces regional disparities.

3. Daily Operations and Diversity:
Indian Railways operates over 13,000 passenger trains daily, catering to a variety of needs:

» Suburban Services: Critical for daily commuters in metropolitan areas like Mumbai,
Kolkata, and Chennai.

» Long-Distance Express Trains: Trains like the Rajdhani and Shatabdi provide fast, inter-
city connectivity.

»  Luxury Trains: Services such as the Palace on Wheels promote tourism and cater to niche
markets.

Figure:3

Passenger Services Distribution

Suburban Services

68.4%

Luxury Trains

Long-Distance Express

Source: Calculated by the Contributors
The Vande Bharat Express: Redefining Passenger Travel

The Vande Bharat Express, launched under the “Make in India” initiative, represents a significant
leap in Indian Railways’ modernization journey. This semi-high-speed train is a testament to India’s
engineering prowess, offering passengers an experience akin to international standards.
e Speed and Efficiency:

Capable of reaching speeds of 180 km/h, the Vande Bharat Express reduces travel times

significantly. For instance, the travel time between Delhi and Varanasi has been cut from 12
hours to just 8 hours.

e Passenger Comfort and Features:

»  Wi-Fi connectivity, infotainment systems, and bio-vacuum toilets enhance the travel
experience.

» Automated doors, GPS-enabled announcements, and spacious seating rival global
standards.

THE INSTITUTE OF COST ACCOUNTANTS OF INDIA MEMBERS IN INDUSTRY & PSUs COMMITTEE 3
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e  Economic and Social Impact:
» By connecting key economic corridors, it stimulates regional trade and development.

» Thetrain’s manufacturing supports domestic industries, creating jobs in sectors like steel,
electronics, and textiles.

With 28 Vande Bharat trains operational as of December 2023, and plans to launch 75 more by
2025, these trains are transforming inter-city travel across India.

Station Redevelopment Program

Indian Railways has undertaken a monumental Station Redevelopment Program to modernize
over 1,300 stations by 2030, aligning with its vision of world-class infrastructure.

1. Enhanced Passenger Amenities:

» Stations are being upgraded with modern facilities such as air-conditioned lounges,
escalators, elevators, and dedicated retail spaces.

» Digital ticketing systems and automated passenger entry further enhance convenience.
2. Sustainability Focus:

» Incorporating green technologies like solar panels, LED lighting, and water recycling
systems ensures that these redeveloped stations align with India’s sustainability goals.

3. lconic Examples:

» Rani Kamlapati Station (Madhya Pradesh): Features modern architecture and seamless
connectivity.

» Gandhinagar Station (Gujarat): Equipped with a five-star hotel and convention center.

Recent Initiatives of the Government for Sustainable Growth of the Railway & its
Allied Sectors

India’s railways are undergoing a paradigm shift as part of the government’s sustainable growth
agenda. Initiatives such as the PM Gati Shakti Plan, Station Redevelopment Program, Dedicated
Freight Corridors (DFCs), Make in India Initiative, and sustainability-driven projects are reshaping
the sector. These transformative projects aim to modernize railway infrastructure, streamline
logistics, and align operations with global sustainability goals, ensuring economic growth while
safeguarding environmental health.

1. Dedicated Freight Corridors (DFCs)

The introduction of the Eastern and Western DFCs represents a paradigm shift in freight
operations. These electrified corridors are designed to separate freight from passenger traffic,
reducing congestion and enhancing efficiency.

e  Capacity and Speed:

» Freight capacity is expected to increase by 150% once the corridors are fully
operational in 2025.

>  Electrified routes enable heavier loads and faster transit times.

4 MEMBERS IN INDUSTRY & PSUs COMMITTEE THE INSTITUTE OF COST ACCOUNTANTS OF INDIA
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e  Economic Impact:
Industries like FMCG, automotive, and agriculture increasingly rely on rail-based
logistics, reducing overall supply chain costs.

e  Environmental Benefits:
DFCs significantly reduce greenhouse gas emissions by shifting cargo from road to rail.

Sustainability Initiatives

Indian Railways has committed to achieving net-zero carbon emissions by 2030, setting
sustainability benchmarks in global rail systems.

1. Electrification of Tracks:

» Over 90% of broad-gauge routes are electrified, with plans to achieve full electrification
by 2024.

2. Renewable Energy Projects:

» Solar farms installed on railway land aim to generate 30 GW of renewable energy by
2030.

»  Pilot wind energy projects are underway in coastal regions.
3. Hydrogen Trains:

» India’s first hydrogen-powered train is expected to debut in 2025, reducing dependence
on fossil fuels.
Figure:4

Sustainability Initiatives Progress

Electrification (26)
mmmm Renewable Energy (GW)
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Source: Calculated by the Contributors
Technological Advancements
Indian Railways is actively modernizing to meet future demands and improve operational efficiency:
1. High-Speed Rail Projects:

» The Mumbai-Ahmedabad Bullet Train, spanning 508 kilometers, will reduce travel time
from 7 hours to 2 hours, marking India’s entry into high-speed rail.

THE INSTITUTE OF COST ACCOUNTANTS OF INDIA MEMBERS IN INDUSTRY & PSUs COMMITTEE 5
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2. Vande Bharat Express:

» These semi-high-speed trains operate at 160 km/h and feature modern amenities like
Wi-Fi, infotainment, and bio-vacuum toilets, revolutionizing inter-city travel.

3. Aland loT Integration:

» Predictive maintenance powered by Artificial Intelligence (Al) minimizes equipment
failures, ensuring safety and reliability.

4. Smart Ticketing Solutions:

» Digital ticketing systems, QR codes, and biometric-enabled gates reduce wait times and
improve user experience.

Challenges
e  Funding Gaps: Modernization projects require an estimated X10-12 lakh crore.

e  Congestion: High-density routes, such as Delhi-Mumbai, face bottlenecks, affecting operational
efficiency.

PM Gati Shakti Plan

The PM Gati Shakti National Master Plan is a transformative initiative that seeks to integrate
India’s transport and logistics ecosystem under a single comprehensive framework. It envisions
combining rail, road, air, and water networks to create a seamless transportation system that
reduces inefficiencies, minimizes costs, and accelerates economic growth.

Key Objectives

1. Reduction in Logistics Costs: India’s logistics costs currently account for approximately 14% of
GDP, far above the global benchmark of 8-10%. Gati Shakti seeks to lower this figure to below
10% through enhanced multimodal integration and reduced transit times.

2. Integrated Multimodal Logistics Hubs: These hubs aim to provide seamless connectivity
between production centers and consumer markets. By combining railways with warehousing
and distribution facilities, these hubs will enhance India’s export capabilities.

Future Mega Projects & Opportunities

Indian Railways is undergoing a transformative journey, aligning with India’s broader vision of
“Viksit Bharat” (Developed India) by 2047. With an expansive network that binds the nation,
Indian Railways serves as the backbone of economic and social development. The government’s
ambitious mega projects, ranging from high-speed rail corridors to urban rail expansion and
freight logistics, integrate cutting-edge technologies, sustainability principles, and global best
practices. These initiatives aim to enhance infrastructure, generate employment, promote regional
development, and reduce carbon footprints. Below, we explore these transformative projects and
their implications in detail.

High-Speed Rail Corridors

High-speed rail corridors represent a paradigm shift in India’s rail infrastructure, setting the stage
for faster, safer, and more sustainable transport. They aim to bridge long distances, alleviate
congestion on existing rail and road networks, and provide a reliable alternative to short-haul

6 MEMBERS IN INDUSTRY & PSUs COMMITTEE THE INSTITUTE OF COST ACCOUNTANTS OF INDIA
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air travel. Drawing inspiration from Japan’s Shinkansen system, these corridors are key to India’s
modernization agenda.

Mumbai-Ahmedabad High-Speed Rail Corridor

Spanning 508 km, this corridor connects Mumbai, India’s financial hub, with Ahmedabad, Gujarat’s
commercial center, through 12 strategically located stations. Designed to operate at 320 km/h,
the corridor reduces travel time from over eight hours to just two hours, providing a seamless,
luxurious travel experience.

Economic Impacts

e Job Creation: The project is expected to create 20,000 direct jobs in construction and 15,000
indirect jobs in sectors such as manufacturing, hospitality, and tourism.

¢ Industrial Growth: Cities like Surat and Ahmedabad stand to benefit significantly, with Surat’s
diamond exports projected to grow by 20% and Ahmedabad’s textile industry seeing a 30%
boost in trade efficiency.

Delhi-Varanasi High-Speed Rail Corridor

This proposed 800 km corridor connects Delhi, India’s political capital, to Varanasi, its spiritual
heartland, with stops at Kanpur, Lucknow, and Prayagraj. Travel time will be reduced to under four
hours, compared to the current 12-hour journey.

Cultural and Economic Significance:

e  Tourism Boost: Varanasi, a hub for cultural and spiritual tourism, is expected to see a 25%
increase in annual tourist footfall.

e Industrial Development: Cities like Kanpur, known for its leather industries, will benefit from
improved logistics and reduced transportation costs.

Environmental Contributions

The corridor will reduce 3 million liters of fuel consumption annually, decreasing the environmental
footprint of transport in the region.

Future High-Speed Rail Corridors

e  Delhi-Amritsar Corridor: Spanning 458 km, this corridor will connect Delhi with Punjab’s
Golden Temple city, reducing travel times to under two hours. It will enhance tourism and
boost industrial hubs in Ludhiana and Jalandhar.

e Mumbai-Pune-Nashik Corridor: A proposed high-speed network that will reduce travel times
within Maharashtra’s economic triangle to under an hour, bolstering commerce and passenger
convenience.

Urban Rail Expansion

India’s urban centers are growing rapidly, and the need for efficient, reliable, and eco-friendly
urban rail systems has become critical. Urban rail expansion, including metro systems and suburban
rail networks, is not just about decongesting cities but also about ensuring sustainable urban
development. With a focus on expanding coverage in Tier-1 cities and introducing robust networks

THE INSTITUTE OF COST ACCOUNTANTS OF INDIA MEMBERS IN INDUSTRY & PSUs COMMITTEE 7
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in Tier-1l and Tier-lll cities, Indian Railways is spearheading a transformative movement in urban
mobility.

Tier-I City Expansion

In major metropolitan cities like Delhi, Mumbai, and Bengaluru, metro systems are undergoing
massive upgrades and expansions to accommodate increasing commuter demands:

e Delhi Metro has been a pioneer, now covering over 390 km, with ongoing work to extend its
reach to suburban regions. The Phase IV expansion, adding 103 km, focuses on improving last-
mile connectivity and incorporating solar-powered stations.

e In Mumbai, the suburban rail system, the lifeline of the city, is undergoing significant
modernization with air-conditioned trains, better signalling, and multimodal hubs integrating
metro, buses, and taxis.

e Bengaluru Metro is expanding to connect IT corridors and residential areas, enhancing
convenience for the city’s workforce.

Tier-1l and Tier-1ll City Development

Smaller cities, which are experiencing rapid urbanization, are also being integrated into India’s
metro network development plan.

e Lucknow Metro (Phase IlI) will connect IT zones, industrial hubs, and residential areas,
benefiting over 200,000 daily commuters.

e Indore Metro, a 31 km stretch, aims to reduce travel times by 30%, linking industrial areas to
residential localities.

e (ities like Patna, Bhopal, and Jaipur are also part of the broader strategy to expand metro
coverage.

Sustainability in Metro Systems
The Indian metro systems are at the forefront of sustainability efforts:

e Delhi Metro, one of the greenest systems globally, saves over 112 MW annually using
regenerative braking technology.

e Increasing reliance on solar energy for stations and operations has reduced dependence on
conventional power sources, contributing to India’s renewable energy goals.

E-Commerce and Specialized Freight Services

India’s e-commerce sector is expected to grow to $200 billion by 2026, presenting a massive
opportunity for Indian Railways. Tailored initiatives include:

e Dedicated Parcel Trains: Designed to handle time-sensitive e-commerce shipments, these
trains reduce delivery times by 30% compared to road transport.

e Partnerships with Major Players: Collaborations with Amazon, Flipkart, and other e-commerce
giants have streamlined bulk shipments, reducing logistics bottlenecks.

e  Temperature-Controlled Freight: For sectors like pharmaceuticals and perishables, Indian
Railways is introducing temperature-controlled wagons, ensuring product quality during
transit.

8 MEMBERS IN INDUSTRY & PSUs COMMITTEE THE INSTITUTE OF COST ACCOUNTANTS OF INDIA
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Dedicated Freight Corridors (DFCs)

DFC operations are revolutionizing freight transport by providing exclusive high-speed routes for
cargo.

¢ Increased Capacity: Once fully operational, the DFCs will handle up to 500 million tonnes
annually, a 150% increase from current levels.

e Reduced Costs: Logistics costs for industries such as steel, coal, and cement are projected to
drop by 20%, improving industrial competitiveness.

e Environmental Gains: The shift from road to rail freight reduces fuel consumption by 457
million liters annually, contributing significantly to emissions reduction.

Integration with Ports and Industry

Indian Railways is developing multimodal logistics parks, such as those in Jogighopa (Assam) and
Varanasi, that integrate railways with roadways and inland waterways. These hubs ensure seamless
connectivity from ports to industrial zones, reducing transit times and boosting export efficiency.

Future Prospects

Freight innovations are expected to strengthen India’s position as a logistics hub in South Asia.
Enhanced freight corridors, coupled with technological advancements like Al-based monitoring for
cargo handling, will ensure a faster, safer, and more cost-effective freight ecosystem.

Sustainability and Green Energy Integration

Sustainability lies at the core of Indian Railways’ transformation. With a commitment to achieving
net-zero carbon emissions by 2030, Indian Railways is adopting renewable energy, energy efficiency
measures, and innovative waste management practices to create a greener, more efficient
transportation system.

Renewable Energy Initiatives
Indian Railways is tapping into India’s vast solar and wind energy potential to power its operations:

e Over 2,000 stations are being equipped with rooftop solar installations, and several ground-
mounted solar plants, including the Bina Solar Power Plant, are operational.

e Wind energy projects in states like Tamil Nadu and Gujarat supplement the energy mix.

e By 2030, the goal is to generate 2 GW of renewable energy, significantly reducing dependence
on fossil fuels.

Electrification Milestones

Indian Railways has electrified 97% of its broad-gauge routes, drastically cutting diesel usage. The
remaining electrification work is on track for completion by 2024, making Indian Railways one of
the largest electrified networks globally.

THE INSTITUTE OF COST ACCOUNTANTS OF INDIA MEMBERS IN INDUSTRY & PSUs COMMITTEE 9
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Energy Efficiency

Efforts to improve energy efficiency include:

e Deployment of LED lighting across all stations and trains, reducing electricity consumption by
15%.

e  Regenerative braking systems in locomotives save substantial energy during operations.
e Development of energy-efficient rakes and engines further optimizes fuel consumption.
Waste Management Innovations

e OQver 115,000 bio-toilets have been installed, reducing track-side waste and improving
sanitation.

e  Waste-to-energy plants in Delhi and Mumbai convert railway waste into usable energy,
promoting circular economy principles.

Environmental Impact

These initiatives have collectively reduced carbon emissions by 12 million tonnes annually, setting
Indian Railways as a global leader in sustainable transport.

Vision 2047: The Road Ahead

By 2047, Indian Railways envisions itself as a global leader in rail transportation. Its Vision 2047
rests on three pillars: sustainability, inclusivity, and technology.

1. Expansion Goals: Increase network length to 77,000 kilometers, ensuring connectivity to
underserved regions.

2. Sustainability Targets: Achieve 100% renewable energy reliance, complemented by waste-to-
energy initiatives.

3. Passenger Excellence: Introduce 200 luxury and semi-luxury trains, enhancing domestic and
international tourism.

Indian Railways will also focus on multi-modal integration under the PM Gati Shakti Plan,
synchronizing rail with road, air, and waterways for seamless logistics.

Comprehensive Overview of Indian Metro-Railway

The Indian Metro Railway system is a modern urban transportation network that has transformed
public commuting across several cities in India. Designed to alleviate traffic congestion, reduce
pollution, and provide efficient mobility solutions, metro rail systems are a testament to India’s
commitment to sustainable and smart urban development.

History and Evolution

The concept of metro rail in India began with the introduction of the Kolkata Metro, the first metro
system in the country, inaugurated in 1984. This was followed by the Delhi Metro, which became
operational in 2002 and set new benchmarks in terms of efficiency, technology, and passenger
comfort. Since then, numerous cities have adopted metro rail projects, with several operational
systems and others under development.
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Current Metro Systems in India
As of 2025, India boasts metro rail networks in cities such as:

1. Delhi Metro: The largest and most extensive metro system in India, covering over 390
kilometers.

Kolkata Metro: The pioneer system, currently expanded to cover various parts of the city.
Mumbai Metro: Serving the financial capital with operational and planned lines.
Bangalore Metro (Namma Metro): Providing connectivity in the IT hub of India.

Chennai Metro: Known for its efficiency and integration with other transport modes.
Hyderabad Metro: One of the largest metro systems in terms of route length.

Lucknow Metro: A modern system serving the capital of Uttar Pradesh.

Kochi Metro: Renowned for its sustainable practices and inclusivity.

W % N o U B W N

Jaipur Metro: Serving the Pink City with modern facilities.
10. Ahmedabad Metro: Enhancing connectivity in Gujarat’s largest city.

Several other cities, including Pune, Nagpur, Patna, Kanpur, and Surat, are either developing or
expanding their metro networks.

Major Metro Systems
1. Delhi Metro:
» Operational Length: 390 km (largest metro network in India).
» Number of Stations: 286.
» Daily Ridership: Over 5.5 million passengers (pre-COVID levels).
» Opened in: 2002.

THE INSTITUTE OF COST ACCOUNTANTS OF INDIA°  MEMBERS IN INDUSTRY & PSUs COMMITTEE 11
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Kolkata Metro:

» India’s first metro (opened in 1984).

» Operational Length: 46 km (includes North-South and East-West corridors).
» Number of Stations: 36.

Mumbai Metro:

» Operational Length: 85 km (as of 2025, including Line 1, 2A, 7, and others).
»  Daily Ridership: Over 1 million passengers.

Bengaluru Metro (Namma Metro):

» Operational Length: 73 km.

» Daily Ridership: 600,000+ passengers.

»  Future Expansion: Over 125 km under construction.

Hyderabad Metro:

» Operational Length: 69 km.

» Openedin: 2017.

» Daily Ridership: Around 450,000 passengers.

Key Features

1.

Infrastructure:

» Elevated, underground, and at-grade stations.

» Integration with bus systems, suburban rail, and other transport modes.
Technology:

» Advanced signaling systems such as Communication-Based Train Control (CBTC).
»  Driverless train technology in newer systems.

Passenger Facilities:

» Air-conditioned coaches.

»  Escalators, lifts, and ramps for accessibility.

» Smart card ticketing and mobile-based ticketing systems.

Safety and Security:

»  CCTV surveillance at stations and inside trains.

» Dedicated security personnel.

Sustainability:

» Use of solar energy and rainwater harvesting.

» Energy-efficient trains and regenerative braking systems.

12 MEMBERS IN INDUSTRY & PSUs COMMITTEE  THE INSTITUTE OF COST ACCOUNTANTS OF INDIA
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Benefits of Metro Rail

1.

Reduced Traffic Congestion: Metro rail systems help reduce the number of private vehicles on
the road, easing traffic in densely populated urban areas.

Environmental Impact: Metro systems contribute to reduced air and noise pollution by
promoting clean energy usage and public transport.

Economic Growth: Improved connectivity boosts real estate development, commercial
activities, and job creation in cities.

Enhanced Mobility: Efficient and reliable services provide a seamless commuting experience
for millions of passengers daily.

Cost-Effectiveness Strategy of Indian Metro Railways

Standardization and use of proven technology: Indian metro railways use standardized
designs and proven technology, which helps to reduce costs. For example, all metro lines in
India use the same gauge, which reduces the need for custom-made trains and track.

Economies of scale: The Indian government has been investing heavily in metro rail projects,
which has led to economies of scale. This means that the cost per kilometer of metro line has
been decreasing over time.

Public-private partnerships (PPPs): The Indian government has been increasingly using PPPs
to finance and construct metro projects. PPPs can help to reduce the government’s upfront
costs and share risks with the private sector.

Localization of manufacturing: Indian companies are increasingly manufacturing metro
components and trains, which has helped to reduce costs. For example, the Bombardier
Innovia Metro 300 trains that are used on the Delhi Metro are manufactured in India.

Data on Costs and Benefits

Cost/Benefit Estimated Value
Initial investment per kilometer Rs. 150-200 crore
Cost per passenger-kilometer Rs. 2-3
Reduction in travel time 30-50%
Reduction in fuel consumption 20-30%
Reduction in carbon dioxide emissions 10-20%
Increase in property values 10-20%
Job creation 100,000 direct and indirect jobs by 2025

The benefits of metro rail projects far outweigh the costs. Metro rail is a cost-effective and
sustainable mode of urban transportation that can help to improve the quality of life for millions
of people.

Green Initiatives of Indian Metro Railways

Indian metro rail systems are pioneers in adopting environmentally sustainable practices. Here are
the key green initiatives undertaken by various metro rail networks across the country:
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1. Use of Renewable Energy
e Solar Power Integration:

» Metro systems like Delhi Metro, Hyderabad Metro, and Bengaluru Metro have
installed solar panels at depots, stations, and rooftops.

» Delhi Metro meets 60% of its energy requirements through solar power from the
Rewa Solar Power Project in Madhya Pradesh.

» Other metros like Nagpur Metro and Jaipur Metro also source a significant percentage
of their energy from solar power.

e  Wind Power:

» Chennai Metro and Nagpur Metro are integrating wind power into their energy mix
to supplement renewable energy sources.

2. Regenerative Braking Systems

Metro trains are equipped with regenerative braking technology that allows energy produced
during braking to be fed back into the grid.

» Delhi Metro saves about 112,500 MWh annually through this system.
»  This reduces electricity consumption and carbon emissions.
3. Energy Efficiency
e Use of LED lighting in stations and trains to reduce energy consumption.

e Deployment of energy-efficient HVAC systems for optimal cooling and reduced energy
use.

e Implementation of energy-saving operational strategies, like coasting (reducing
acceleration when trains approach stations).

4. Green Building Certification

Several metro stations and depots have been certified as Green Buildings by the Indian Green
Building Council (IGBC).

» Delhi Metro: Over 30 stations are rated as platinum-certified green buildings.

» Lucknow Metro and Chennai Metro stations have also achieved IGBC ratings.

» Green initiatives include water harvesting, natural ventilation, and efficient energy use.
5. Water Conservation

Metro systems have implemented measures like:

» Rainwater harvesting at stations and depots.

» Recycling wastewater for non-potable purposes such as train washing and landscaping.

» Delhi Metro recycles over 90% of its wastewater.
6. Promoting Sustainable Transport

e Integration of last-mile connectivity options such as e-rickshaws, bicycles, and electric
buses to encourage sustainable urban mobility.

e Development of multi-modal transport hubs to reduce reliance on personal vehicles.
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7. Tree Plantation and Urban Greening
Large-scale afforestation programs to compensate for trees cut during metro construction.
» Example: Delhi Metro has planted over 700,000 trees.
» Other metro systems, like Kochi Metro, have initiated urban greening projects.

8. Carbon Emission Reductions

e Delhi Metro became the first railway project in the world to earn carbon credits for
reducing greenhouse gas emissions under the Clean Development Mechanism (CDM) of
the United Nations. It reduces over 630,000 tons of CO2 annually.

e  Metro systems across India collectively save millions of liters of fuel and significantly
reduce vehicular pollution.

9. Waste Management

e  Metro projects ensure the reuse of construction waste, such as debris, in construction
and road building.

e Segregation and proper disposal of waste generated at stations and depots.
10. Awareness Campaigns

e  Public awareness campaigns are conducted to promote the use of metro rail as an eco-
friendly and sustainable transport mode.

e  Engagement with local communities to educate them about the environmental benefits
of metro rail systems.

Challenges
1. HighInitial Costs: Construction and operation of metro systems require significant investment.

2. Land Acquisition: Acquiring land for metro projects often faces delays due to legal and social
challenges.

3. Operational Sustainability: Ensuring profitability while maintaining affordable fares is a
persistent challenge.

4. Integration with Other Modes: Seamless connectivity between metro systems and other
public transport networks remains a work in progress in many cities.

Future Outlook

With India’s rapid urbanization, metro rail systems are poised to play an increasingly vital role in
urban transportation. Several ambitious projects, such as regional rapid transit systems (RRTS) and
high-speed metro rail corridors, are in the pipeline. The government’s focus on smart cities and
sustainable development further underlines the importance of expanding metro rail infrastructure.

India’s metro rail journey is a blend of innovation, perseverance, and a vision for a cleaner and
more connected future. As cities grow and evolve, metro systems will remain a cornerstone of
urban mobility solutions, shaping the way millions of Indians live and commute every day.

Highlights of Railway Budgets: Bird’s-Eye View

The Railways finances were presented on February 1, 2025, by the Finance Minister Ms. Nirmala
Sitharaman along with the Union Budget. Indian Railways is a commercial undertaking of the
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central government. The Ministry of Railways administers Railways through the Railway Board.1
Expenditure of Railways is financed through:

(i) its own internal revenue (mainly goods and passenger earnings),
(i) budgetary support from the central government, and

(iii) extra-budgetary resources (includes borrowings, institutional financing, and public-private
partnerships).

Working expenditure including salaries, pension, and maintenance of assets is covered through its
internal resources. The surplus generated by the Railways after this expenditure is insufficient to
cover capital expenditure (such as construction of lines, track renewals, and wagon procurement).
Capital expenditure is supported by grant from the central government and extra-budgetary
resources. This note looks at the proposed expenditure of Railways for 2025-26, and the state of
its finances.

Allocation to developing customer amenities in Indian Railways has continued to decline from
%15,510 crore in FY 2024-25 (budget estimate) to X12,993.97 crore (revised estimates) and now to
X12,118.39 crore in the FY 2025-26. Also, the allocation for investment in PSUs and joint ventures
has gone down from the revised estimate of X27,570.77 crore in FY 2024-25 to X22,444.33 crore
in FY 2025-26.

The Indian government has sanctioned a budget of Rs 2.52 lakh crore for the Railways in the 2025-
26 financial year, keeping the allocation consistent with the previous year. This funding will aid
in the ongoing development and modernization of India’s railway infrastructure, with a focus on
boosting revenue from both passenger and freight services. The Union Budget, unveiled by Finance
Minister Nirmala Sitharaman on February 1, 2025, also highlighted several key proposals aimed at
enhancing the operational efficiency and safety of the Railways.

One of the most exciting announcements in the budget is the introduction of 200 new Vande
Bharat trains, 100 Amrit Bharat trains, and 50 Namo Bharat rapid rail services over the next two
to three years. Additionally, 17,500 extra non-AC general coaches will be added, making rail travel
more accessible to budget-conscious tourists. These initiatives have the potential to transform the
rail travel experience by offering both comfort and affordability to passengers.

Capital Expenditure and Revenue Targets for 2025-26

Allocation for Railways Owver the
Years in Budget

Financial Year Allacated Budget
FOEaA-25 F 282 lakh crare
FOEE-24 - 240 lakh crore
2022-23 =+ 140 lakh creane
FOZ-22 - 2100 lakh croere
202021 - = 1.&00 lakh erasre
20120 - FlLEg lakhcrons

[Datm =cres: Firssml Eeneees
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Capital expenditure means the railway will invest the money in essential infrastructure projects
like rail track expansion, rolling stock procurement, electrification, signaling improvements, and
station modernisation, with a continued focus on ensuring safety.

For the fiscal year 2025-26, Indian Railways’ total capital expenditure is projected at Rs 2.65 lakh
crore. This includes Rs 2.52 lakh crore from general revenues, Rs 200 crore from the Nirbhaya
Fund, Rs 3,000 crore from internal resources, and Rs 10,000 crore from extra-budgetary resources.
These funds will play a vital role in bolstering the infrastructure and safety systems across the
Indian Railways network.

The budget also sets ambitious revenue goals, targeting Rs 3.02 lakh crore from passenger services,
freight, and other sources, up from the revised estimate of Rs 2.79 lakh crore for 2024-25. The
expected revenue from passenger services is Rs 80,000 crore, marking a 13.2% growth, while
goods revenue is projected at Rs 1.8 lakh crore, reflecting a 7% increase from the previous year.

Revenue generation target

e The target for the railway’s total revenue generation in 2025-26 is Rs 3,02,000 crore, which
represents a growth compared to the revised estimate of Rs 2,79,000 crore for 2024-25. This
indicates an expected increase of Rs 23,000 crore in revenue, reflecting a positive outlook for
the railways’ financial performance in the upcoming fiscal year.

e  Forthefirst timein the Indian railway’s history, the revenue generation in one year is expected
to cross 3 lakh crores.

e The revenue generation target from freight transportation in 2025-26 is Rs 1,88,000 crore, an
increase of 4 % as compared to last year.

e The revenue generation target from the Passenger segment in 2025-26 is increase by 16 % to
Rs 92,800 crore, compare to 82,000 crores in 2024-25.

e The railway expects to increase its passenger revenue by increasing the number of trains and
through a higher volume of passenger traffic and freight traffic.

Investment in Safety and Infrastructure Expansion

The government has prioritized safety enhancements within the Railways, allocating Rs 1.16 lakh
crore for safety-related initiatives in 2025-26, a slight increase from the revised estimate of Rs
1.14 lakh crore in 2024-25. Indian Railways continues to make substantial strides in expanding its
network, adding nearly 4,000 km of track each year. Over the last decade, 31,180 km of new track
has been laid, contributing to the overall growth of the rail network.

However, some experts remain concerned about the adequacy of funding for safety measures,
particularly for the implementation of the ‘Kavach’ system, which aims to equip 44,000 route
kilometers with advanced signaling systems. Shailendra Kumar Goel, a former DG of the Indian
Railways Institute of Signal Engineering & Telecommunications, pointed out that the Rs. 6,800
crore allocated for signaling and telecom works in 2025-26 is insufficient to meet the target and
ensure passenger safety.
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Indian Railway’s Financial Performance

The Operating Ratio target for the Indian railways in 2025-26 is 98.43 percent, compared to 98.90
percent achieved during the 2024-25 financial year.lt means that the railways spend Rs 98.43 to
earn Rs 100.The lower the operating ratio, the more efficient the railway is.
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Target of 100% electrification by 31st March 2026

Indian Railway has set a target of 100% electrification of rail routes by 31st March 2026.

Indian Railway to become 2nd after China

e The Indian railway has set a target of 1.6 billion tones of freight traffic by 31st March 2026.

e If the Indian railways reach this target, then it will become the second largest goods-
carrying railways in the world after China.

Role of Cost & Management Accountants (CMA)

Cost & Management Accountants (CMAs) play a crucial role in the financial planning, budgeting,
cost control, and efficiency improvement of the Indian Railways. Their expertise in cost analysis,
performance evaluation, and strategic financial management contributes significantly to railway
budget preparation, maintenance, and the overall development of the sector. CMAs play a vital role
in making Indian Railways financially sustainable and operationally efficient. Their contributions in
budget preparation, cost control, maintenance planning, and strategic development ensure optimal
resource utilization, improved service quality, and long-term financial stability. By leveraging cost
management expertise, CMAs help drive innovation, efficiency, and economic growth in the railway
sector. Besides that, CMAs play a key role in making Indian Railways financially and environmentally
sustainable by implementing cost-effective green initiatives, optimizing energy consumption, and
ensuring responsible financial planning. Their expertise in cost management, investment analysis,
and performance evaluation supports Indian Railways in achieving long-term sustainability goals
while maintaining economic viability.

Role of CMA in Railway Maintenance

Efficient maintenance of railway infrastructure and rolling stock is critical for safety and service
quality. CMAs contribute in the following ways:

a. Asset Management and Cost Monitoring

e CMAs help in lifecycle cost analysis of railway assets, including locomotives, wagons, and
tracks.

e They suggest cost-effective maintenance strategies to reduce downtime and extend asset
life.

e Budget allocation for scheduled and unscheduled maintenance activities is planned
effectively.
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b. Inventory and Procurement Cost Management
e CMAs optimize inventory levels of spare parts and materials used in railway maintenance.
e Theyanalyze procurement costs and negotiate vendor contracts to achieve cost efficiency.

e  Waste reduction and efficiency improvement strategies are implemented in material
management.

c. Performance Evaluation and Process Improvement
e  CMAs track maintenance performance indicators to assess cost-effectiveness.

e |dentification of inefficiencies in maintenance processes and recommendations for
improvement.

e Implementation of best practices in cost accounting and financial reporting for
maintenance operations.

Role of CMA in Overall Development of the Railway Sector

CMAs contribute to the long-term growth and modernization of the Indian Railways through
strategic financial management and policy recommendations.

a. Financial Planning for Railway Expansion and Modernization

e CMAs help in the financial evaluation of railway infrastructure projects, including high-
speed rail corridors and station redevelopment.

e They assist in securing funding from government agencies, multilateral institutions, and
investors.

e  Preparation of financial models for new railway projects and services.
b. Efficiency Enhancement and Cost Reduction Initiatives

e CMAs recommend cost-cutting measures in railway operations without compromising
service quality.

e Theyintroduce activity-based costing (ABC) and performance-based budgeting toimprove
efficiency.

e Benchmarking studies with global railway systems to adopt best financial practices.
c. Digital Transformation and Technology Adoption

e CMAs support cost-benefit analysis for digital initiatives like e-ticketing, automated fare
collection, and Al-driven railway operations.

e They assist in evaluating investments in smart railway infrastructure, such as automated
signaling and energy-efficient locomotives.

e Analysis of financial implications of implementing blockchain and |oT in railway logistics.
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d. Environmental and Sustainability Cost Management

e CMAs help in evaluating the cost of green railway initiatives, such as solar-powered
stations and electrification of rail routes.

e Assessment of carbon footprint reduction strategies and their financial viability.

e  Costanalysis ofimplementing sustainable practicesin railway construction and operations.

Role of Cost & Management Accountants (CMA) in Railway Sustainability

Sustainability in railways involves optimizing resources, reducing environmental impact, and
ensuring long-term financial and operational efficiency. Cost & Management Accountants (CMAs)
play a crucial role in integrating sustainability into railway operations by implementing cost-effective
green initiatives, enhancing energy efficiency, and promoting financial sustainability.

Cost Management for Sustainable Railway Infrastructure

CMAs contribute to railway sustainability by analyzing costs and ensuring efficient resource
utilization in infrastructure projects.

a. Green Infrastructure Planning

e Conduct cost-benefit analysis for sustainable railway infrastructure projects, such as
green railway stations and eco-friendly bridges.

e  Optimize investments in renewable energy sources like solar and wind power for railway
stations and tracks.

e  Evaluate financial feasibility of railway electrification and transition to energy-efficient
locomotives.

b. Lifecycle Cost Analysis

e Assess long-term costs and savings associated with adopting sustainable construction
materials and energy-efficient technologies.

e  Develop cost models for infrastructure upgrades that minimize environmental impact
and maximize economic benefits.

c. Public-Private Partnership (PPP) for Sustainable Railways

e  Evaluate financial models for PPP projects focused on green railway initiatives.

e |dentify funding sources and incentives for sustainability-driven railway projects.
Energy Efficiency and Carbon Footprint Reduction

CMAs support Indian Railways in achieving energy efficiency and reducing carbon emissions
through cost-effective strategies.
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a. Cost Analysis for Renewable Energy Integration

e  Conduct financial feasibility studies for large-scale implementation of solar and wind
power in railway operations.

e Assess the cost efficiency of transitioning to energy-efficient LED lighting, smart grids,
and regenerative braking systems.

b. Carbon Accounting and Reporting

e Implement cost accounting models to track and manage carbon emissions from railway
operations.

e Develop strategies for monetizing carbon credits and participating in carbon trading
programs.

e Assist in preparing sustainability reports aligned with global environmental standards.
c. Electrification and Fuel Optimization
e  Analyze cost implications of electrifying railway lines versus diesel operations.

e  Evaluate financial models for alternative fuels, such as hydrogen fuel cells and biofuels,
for railway engines.

e  Monitor and control fuel consumption to minimize operational costs and environmental
impact.

Waste Management and Circular Economy in Railways

CMAs help railways transition towards a circular economy by reducing waste and promoting
resource efficiency.

a. Waste Reduction and Recycling Cost Management

e Develop cost-effective waste management systems for railway stations, depots, and
workshops.

e  Conduct financial analysis of recycling initiatives for railway scrap materials, including
steel, plastic, and electronic waste.

b. Water Conservation Strategies

e Assess the cost feasibility of rainwater harvesting and water recycling plants in railway
stations and depots.

e Implement financial models for water-efficient railway washing systems to reduce water
consumption.

Sustainable Finance and Investment Planning

CMAs facilitate sustainable railway development by managing financial resources effectively and
attracting green investments.

a. Green Financing and Investment Strategies

e  Assist Indian Railways in securing green bonds and sustainability-linked loans for eco-
friendly projects.
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e Develop financial models for international funding and grants aimed at railway
sustainability initiatives.

e  Ensure cost-effective allocation of funds to maximize environmental benefits.
b. Budgeting for Sustainable Operations

e Implement zero-based budgeting (ZBB) and activity-based costing (ABC) to optimize
expenditure on sustainability projects.

e Develop cost-saving measures that align with long-term environmental goals.
Digital Transformation and Smart Railways for Sustainability

CMAs support the adoption of digital technologies that improve operational efficiency and reduce
environmental impact.

a. Cost Evaluation of Smart Railway Technologies

e Analyze financial implications of implementing Al-driven predictive maintenance for
energy efficiency.

e  Assess cost savings from loT-based monitoring of fuel and energy consumption.
e  Evaluate investment in automated ticketing systems to reduce paper waste.
b. Performance Measurement and Sustainability KPIs

e Develop key performance indicators (KPIs) to track sustainability performance in railway
operations.

e Implement real-time financial tracking tools to measure cost savings from digital
sustainability initiatives.
kK k k
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Making Rail
Transport more
Sustainable

The Perspective

There is no getting away from the fact that physical
goods need transporting, whether it’s the components
or ingredients for a product across the supply chain
which need to get to the finished product manufacturer,
and from there to the distributor, retailer and ultimately
to the end consumer. Logistics and transport have an
essential role to play. People also need to travel whether
it's to work, or for domestic, social or leisure reasons.
In terms of commercial freight deliveries, the choices
mainly centre around road, rail, air and boat.

The United Nation’s 17  Sustainable
Development Goals (SDGs) describe the major
challenges humans will have to face to ensure
a sustainable, peaceful, prosperous, and

equitable life on earth for all, in the present
and in the future. In this context, the role of
rail transport becomes crucial in achieving the
goals of decarbonisation and in emphasising
its contribution to bringing people, territories,
and relationships closer together for social and
economic well-being.

Rail transport is a crucial component of
sustainable transport systems worldwide,
supporting sustainable cities and communities;
SDG 11 acknowledges the importance of people
having access to public transport including
railways. Achieving SDG 11 will require building
inclusive, resilient, resource-efficient urban
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development policies, while ensuring access
to basic services including efficiently managed
transport systems. The role of rail transport is
crucial, both in achieving the goals of climate
neutrality by 2050, and in bringing people,
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communities, and our customers closer
together through an integrated and sustainable
mobility ecosystem.

Introduction

When looking at the progress made towards
achieving the UN 2030 Agenda, it is clear that
the world still has significant socioeconomic
and environmental challenges to overcome.
The global rail sector has been working
diligently to ensure its maximum support to
help advance all SDGs, including SDG 11, by
helping to provide access to safe, affordable,
accessible and sustainable transport systems
for all. Around half of the world’s population
does not have easy access to public transport,
all while rail is losing ground to more polluting
forms of transport in terms of its market share
and investment funds. Railways are the most
sustainable form of motorised transport. They
are inclusive, energy efficient, and land-use
efficient, and they connect communities and
support healthy and liveable cities. This fact has
been proven by transparent and robust data
and real-life examples, can help more people
to understand the role that rail can play in a
sustainable and connected mobility system of
the future.
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Rail is environmentally friendlier

From an environmental perspective, railways
have substantial advantages over road, air
and maritime transport. Rail has a key role in
decarbonizing transport. It is the cleanest and
greenest high-volume transport mode and one
of the most energy efficient. Rail accounts for
8% of global passenger and freight transport
activity (in passenger km/tonne km), but
railways produce only 2% of the transport
sector’s emissions. Global Green House gas
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emissions from transport are continuing to
rise — they accounted for 14% of all emissions
in 2018, but rail was the only mode to reduce
its emissions, down by 2% between 2000 and
2018. Indeed, trains are on average three to
four times more fuel efficient than trucks —
producing up to 75% fewer GHG emissions,
while the EU found that European railways are
up to 9 times less CO2 intensive than road for
freight.

In cities, rail is unrivalled for mass transit of
passengers, and it also reduces congestion,
is safer and significantly less damaging to air
quality than road transport. Freight rail for
moving large volumes of goods over long
distances is an environmentally friendly
alternative to long-distance inland road freight
transport and high-speed rail is a low-carbon
alternative to aviation for intra-continental
trips.

Rail networks are frugal by design

eFrugality in energy consumption: whether in
terms of energy per capita or globally, railways
and public transport are extremely efficient:
passenger rail transport requires less than
1/10th of the energy needed to move an
individual by car or by aeroplane;

e  Frugality in public space: whether in urban
or rural areas, the occupation of public
space is minimal, and the promotion of
rail transport will once again give citizens
the possibility of enjoying more public
space with better air and soil quality with
a greater level of safety;
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in terms of life cycle: the

e  Frugality
lifetime of railways can be up to 50 years,
minimising the need to reinvest regularly
in non-renewable resources.

When deciding upon and allocating capital
to railway projects, cash flow shouldn’t be
the only consideration, as social, economic
and environmental factors should also be
taken into account. For example, a commuter
railway will reduce travel time, congestion,
accidents, greenhouse gas emissions and noise
pollution, while also creating employment,
increasing social equality — everyone will use
it regardless of status — and contributing to
urban regeneration. Using such a lens may
also make it easier to raise funding from
development finance institutions and even
financiers, who are increasingly insisting on
social and environmental considerations to be
cornerstones of projects.

The sustainability target

The International Union of Railways (UIC)
announced its Sustainability Pledge in 2021,
which in addition to targeting a market share
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for rail of 25% by 2050, is also targeting carbon
neutrality for African rail by 2050 through:

e  Delivering innovative solutions to increase
energy efficiency and phase out diesel
services;

e  Prioritizing renewable energy sources;

e Working together as a region to share best
practice and common solutions;

e Embedding circular economy principles to
help combat resource depletion and the
impacts of material and waste production:
recycling and reusing end-of-life products
in all processes associated with railway
activity; and

e Integrating an eco-design approach during
the study, design and development project
phases of new infrastructure.

Sustainability considerations are
imperative for Railways

In today’s world, faced with climate emergency,
the pursuit of sustainability isn’t just a choice —
it’s a responsibility

The World Bank emphasises the considerable
benefit of investing in rail infrastructure,
particularlyin developing countries, highlighting
how such investments can offer mobility and
connectivity solutions, alongside significantly
reducing carbon emissions, while supporting
the achievement of sustainable development
goals (SDGs). Ensuring a continuous and
sustainable movement of people and goods
within and between cities is fundamental to
building a sustainable future. the challenge lies
in aligning traditional economic and financial
objectives with the principles of sustainable
development.

Board-level sponsorship: Board level
commitment is essential for successfully
implementing an ESG strategy. Therefore, clear
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communication of the importance of ESG to
the Organisation is crucial

Stakeholders  Cross - functional ESG team
engaging with stakeholders, such as employees,
customers, and suppliers, to understand
expectations and concerns about ESG policy and
action plan is crucial for pursuing sustainability
agenda. Due to the interdisciplinary nature of
ESG, the commitment and involvement of all
stakeholders is essential.

Risk management : ESG is playing a key role
in defining a renewed perception of risks and
opportunities in the Corporate environments.
From a mainly financial and compliance
perspective, Risk Management Processes
involves identifying priorities (e.g. materiality
analysis), implementing specific actions in
support of sustainability goals and reporting. At
each stage of the process, alighment on respect
for human rights is a fundamental element in
pursuing sustainable success.

Occupational Health and Safety: guaranteeing
Occupational Health and Safety through
the creation of safe and healthy working
environments, the psycho-physical health of all
personnel and all those people who access rail
services, maintenance centres and production
centres;

Ethics, Integrity and Transparency: acting in
compliance with the regulations in force in the
individual countries in which the Organisation
carries out its activities, implementing controls
to prevent and monitor corruption in all its
forms and to ensure ethical and transparent
business conduct;

Digital Innovation:Within Rail’s diverse range of
rolling stock, signalling, and other operations,
digital technologies can be effectively harnessed
to deliver improved customer experiences with
reduced environmental impacts.
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Reducing carbon emissions : To reduce
these emissions, railways policies should
focus on mobility, consumption reduction,
energy efficiency improvements, adoption
of renewable energy sources, and enhanced
waste and water management programmes.

Diversity, Inclusion and Engagement
cultivating a workforce with diverse talents
,enhancing capabilities to better serve global
customers, improve operations, and explore
new markets; harnessing diversity to foster
innovation and creativity; attracting and
retaining top talents through a supportive
and inclusive work environment; and ensuring
employee engagement and alignment with the
organization’s strategic vision.

Energy Efficiency and Consumption : The issue
of resource scarcity, triggered by rising demand
and population growth, is a common concern
for the entire world. As populations grow and
living standards improve, higher volumes of
resources are collected, extracted, used, and
eventually emitted as waste. Railways should
work with customers and society to help
building a world that uses resources more
efficiently. New systems are being designed that
combine mechanical, electrical, and computer
engineering to significantly boost energy
efficiency. Produced by ABB, Siemens, and
others, these systems are made cleaner thanks
to regenerative braking and new propulsion
mechanisms. A range of options are becoming
available for reducing energy consumption in
noncore activities, including the use of LEDs
in safety lighting and natural refrigerants in air
conditioning.

Reducing carbon emissions : Rail companiescan
pullseveral levers toreduce their GHG emissions
across the value chain. They can reduce their
Scope 1 emissions in three ways: deploying
cleaner alternative-drive technologies for
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locomotives, improving energy efficiency in
operations, and maximizing the utilization of
current assets. They can reduce their Scope 2
emissions by increasing the share of renewable
energy purchased for their rail networks,
buildings, and other activities and through
cleaner locomotive drives, improvements in
efficiency, and asset utilization. Companies can
help lower both upstream and downstream
Scope 3 emissions by actively promoting
sustainability across the value chain—engaging
with suppliers on de-carbonization levers and
setting green procurement criteria.

New Materials. The combination of new
composite materials and modular design has
the potential to reduce energy consumption
even further. Under the EU’s Shift2Rail project,
a consortium of researchers, engineering firms,
and suppliers are working to develop the next
generation of trains, built to reduce weight
while adding room for more passengers.

Operational Software. A number of digital tools
have recently been implemented to optimize
operations for diesel and electric trains.
Wabtec’s Trip Optimizer, for example, is a
smart system that minimizes fuel consumption
by calculating best speed, throttle, and braking
for each trip.

Circularity : Circularity represents an ongoing
challenge in the current economic model of
production and resource consumption. For
companies, material conservation, product
longevity through repair and reuse, and
eventual recycling are no longer optional
choices but imperative necessities.

Innovation: innovation requires a structured
process that entails a rigorous approach,
relevant needs assessment, clear objectives and
activities, driven by customer needs. Through
an “open innovation” approach, it develops
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and tests new solutions and technologies to
demonstrate their effectiveness in meeting
these while assuring positive impacts on the
business and community. It creates prototypes
of new products and solutions that, together
with the associated skills, enrich the future
product portfolio through collaboration with
engineering and development departments.

Sustainability facilitators : Considering that
railways are complex organizations, companies
can also put enablers in place to help them
develop and embed their ESG strategies.
For instance, railways can pay attention to
organizational practices and structures that
can help to ensure that all aspects of ESG are
covered throughout the organization. Often,
there is no single point of responsibility for
ESG, and multiple departments are responsible
for several ESG-related criteria, such as safety,
the environment, or the circular economy. A
clear structure could help to define roles and
responsibilities, and make sure that all the ESG
issues in the strategy are being addressed.

Water and Effluents : Railways can continually
improve water quality by reducing pollution,
eliminating waste, and reducing the release of
chemicals and hazardous materials, minimizing
the percentage of untreated wastewater and
substantially increasing recycling and safe reuse

The Eco-Design function : requests process
owners to communicate changes, such as:
e train weight matrix; refinements in design
for sub-groups/ equipment/parts, including
possible material sheets from suppliers;
supplier-related changes (origin/ components);
worked hours and resource consumption
(energy, auxiliaries) or waste production (air
emissions, water discharge, solid waste) in each
involved plant for specific projects; simulation
results (e.g., improved power equipment
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performance, energy recovery systems,
product mass reduction, optimised auxiliary
consumption, enhanced aerodynamics);
Improved design of locomotives and rolling
stock can significantly reduce drag and lower
energy consumption

Eco-Design Strategy Eco-Design or “sustainable
design” sensitively improves product design
for the purpose of disassembly, repairability,
recovery, recycling, including a large set of
techniques that are also applied to Circular
Economy, going beyond the creation of a
“green” product, aiming to meet the needs of
consumers in a sustainable way. Companies
that incorporate Eco-Design into their long
term product innovation strategies strive to
alleviate negative environmental, social, and
economic impacts in the product supply chain
and throughout its life cycle.

Environmental Policy : Environmental Policy
places safeguarding the environment at the
heart of its management and development
strategies, with a constant and targeted
commitment to preventing pollution and
pursuing continuous improvements in its
environmental services. Organization should
educate all layers of organisational with risk
management skills; standardise the approach
across all the whole business; embed a culture
of full disclosure to highlight important issues
and opportunities to improve; engage with
workers as problem identifiers.

Intelligent Infrastructure. This includes a
range of digital systems that use networking
technology to automate signalling and
switching, thus reducing delays and disruptions
(caused by obstacles on the tracks, for example).
Thanks to government funding, these “digital
interlocking” systems are already a reality on
certain lines in Germany and Switzerland.
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Climate change adaptation and resilient
infrastructure : If rail must attract more traffic,
it must remain very safe, boost capacity and
reliability. However, the increasing frequency
and severity of weather events such as
heat waves, heavy rainfall, and storms, and
associated hazards such as buckled rail, flooding
and landslides pose a significant challenge to
railway infrastructure and it’s safe and reliable
operations. Disruptions to services create
significant economic losses. The changing
climate must be taken into account both in
the management of existing lines, and in the
construction of future ones. While railways
are increasingly putting in place frameworks to
adapt, action must be accelerated.

Balancing the demands for space between the
transport sector and nature: Despite requiring
only 7 m? per passenger compared to the
100 m? needed for car transport, railways still
occupy extensive land areas around the world,
encompassing natural rich assets. These areas
benefit from adjacent ecosystems by utilising
their resources, such as embankment and
slope stabilisation, water management, carbon
sequestration, cooling, screening and offering
natural scenery to passengers. However, line
side vegetation and wildlife also pose an
operational risk, as falling trees, embankment
slips, or collisions with large animals can
disrupt rail services. Linear infrastructure
like rail can lead to habitat fragmentation
by creating barriers to wildlife movement,
and can also generate pollution from spills,
chemical use, noise and vibrations. Proactive
measures are needed to balance the demands
for space between the transport sector and
nature, in order to avoid conflict with habitat
management strategies, via the inclusion of
nature-based solutions as key pillars for future
infrastructure development.
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Indian Railways has a major role in contributing
India’s NDC towards combating Climate
Change through several means:

e Toenhance the share of the Railways in the
overall land based freight transport from
present 36% to 45% by the year 2030.

e Indian Railways is setting up Dedicated
Freight Corridors (DFCs) across the
country. The first phase of the project
alone is estimated to reduce emissions by
about 457 million ton CO2 over a 30 year
period.

e Increase the share of renewable energy in
its energy mix.

e Railways to further improve its energy
efficiency for both diesel and electric
traction thereby facilitating the reduction
of GHG emissions for the country.

e PAT Scheme to be implemented in railway
sector.

e Use of 5% blending of biofuels in traction
diesel fuel.

e Improve water use efficiency by 20% upto
2030.

e Tree plantation to increase Carbon sink.
e  Waste Management and Pollution control.

e Adopting the good practices on Green
Buildings, Industrial Units and other
establishments for the management of
resources and infrastructure to achieve
Environmental Sustainability in growth of
IR.

e  Contribution in “Swachh Bharat Mission”.

e |R has set a target of becoming a “Net
Zero” entity by 2030 by completing
electrification of all railway tracks.
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Indian Railways has taken steps to streamline
its initiatives with regards to environmental
management, with some notable initiatives
including Energy Efficiency Management,
Renewable and Alternate sources of Energy,
Water conservation, Afforestation, Water
Management and Green Certifications.

The reforms undertaken by Indian Railways
since 2014 can be broadly categorized in
following areas:

Net-Zero Carbon Emission:-

e |R has planned to gradually reduce
its carbon footprint and become Net
Zero Carbon Emitter by 2030. IR will
attempt to reduce its carbon footprint
primarily  through sourcing of its
energy requirements from renewable
energy sources. By 2029-30, expected
requirement of installation of renewable
capacity would be about 30 GW. IR has
installed 142 MW solar rooftop capacity
and 103.4 MW of Wind energy till August,
2022.

e  Other strategies towards Net Zero emitter
includes taking a multi-pronged approach
of Electrification of its routes, shifting
from diesel to electric traction, promotion
of energy efficiency, construction of

Dedicated Freight Corridors, Green
certification of Railway Establishments
etc.

e |R has electrified 52,508 RKM out of total
BG network of 65,141 RKM (80.61%).

e  With 100% electrification, the demand for
electricity will go up to about 72 BUs by
2029-30 from 21 BUs in 2019-20. Carbon
emission by 2029-30 as per Business As
Usual mode is estimated to be 60 million
tons which would be offset by various
measures planned by IR.
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Issuance of Water Policy 2017 for effective
water management:-

e  Water Policy 2017 has been issued to
all Zonal Railways and Production Units
for implementation in Railway Stations,
Trains, Railway Colonies etc. This is a part
of overall efforts to achieve 20% reduction
in water consumption by 2020 by the
Government of India as part of Nationally
Determined Contribution. Main objective
of this policy are to improve water use
efficiency by effective demand and supply
management, installing water efficient
systems and setting up Water Recycling
Plants on railway land.

Creation of Additional Carbon

Afforestation

sink by

e Afforestation on vacant railway land and in
between sections is carried out by Railway
departmentally. In pursuance of Railways’

commitment towards environmental
improvement and sustainable
development, Forest Departments of

States are being involved in plantation as
well as maintenance and disposal of trees.

e IR has been planting around 1 crore trees
annually since 2017 onwards. 72 lakh
saplings have been planted during the year
2021-22.

Waste Management:-

e Waste to energy/compost/biogas plants/
Material recovery facility have been set at
more than 250 stations to manage waste.
Separate bins have been provided for dry
and wet waste for waste segregation at
source.

Green certification/Consent to operate from
State Pollution Control Board since 2015

e Around 700 Railway Stations have
been certified for implementation of
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Management System to

e More than 545 stations have achieved
Consent to operate (CTO) from respective
State Pollution Control Board.

e 31 railway buildings (including offices,
training institutes, hospitals and schools),
32 stations and 55 workshops/PUs have
achieved green certification.

Policy for allocating 1% cost in all sanctioned
Works for executing environment related
works:-

e To contain the impact of activities on
environment and for protection of the
environment, policy issued in May 2016
making provision for allocating 1% cost
in all sanctioned Works for executing
environment related work.

Cleanliness of Trains & Railway Stations:-

e C(Cleanliness of Trains & Railway stations
have gained increased thrust in last 08
years with the increasing numbers of
mechanized cleaning contracts at stations
& Coaches in trains, rag picking & garbage
disposal contracts at stations and On Board
Housekeeping Service (OBHS) increased in
number of trains.

Environment friendly Bio—Toilets for Passenger
Coaches:-

e  Environment-friendly  Bio-toilets  for
passenger coaches have been developed
by Indian Railways (IR) jointly with Defence
Research & Development Organization
(DRDO).

e 9,587 bio-toilets were fitted
coaches up to March 2014.

in 3,647
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installation of 2,58,990 bio-toilets in
nearly 73,110 coaches up to March 2021,
the work of fitment of bio-toilets in all
the passenger carrying coaches, running
on Indian Railways has been successfully
completed.

e The direct discharge of human waste from
trains has thus been eliminated in line with
‘Swachh Bharat Mission’.

Conclusion

Rail is expected to become the backbone of
future mobility in the world as the cleanest and
greenest high-volume transport. Sustainable
mobility and infrastructure are main global
challenges and are important aspects of
transport development. Rail transport is part
of the solution to the challenge of sustainable
transportation. Railways play a crucial role in
achieving sustainable transport by offering a
more energy-efficient and environmentally
friendly alternative to road and air travel, with
the potential to significantly reduce carbon
emissions. Amongthe maintrendsinthe Railway
transport sector is the growing emphasis on
electrification and renewable energy sources
to power trains. This shift aims to reduce
greenhouse gas emissions and dependence on
fossil fuels. Advancements in technology are
facilitatingthe adoption of smartand automated
systems to optimise operations, improve safety,
and enhance passenger experience. However,
several challenges persist. Upgrading existing
rail infrastructure to accommodate new
technologies requires substantial investments
and coordination among stakeholders. Ensuring
seamless integration with other modes of
transportation and improving accessibility to
remote areas are pressing challenges.

%k %k %k %k
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Dynamics of Indian
Railways and

the Role of Cost

& Management
Accountants

Abstract

ndian Railways(IR) is our friend of every day’s

life. Moreover, it being a central government
department, it is involved in public finance. If
the operating ratio is low and the government
needs to support it via budgetary supports
it may affect the general health of the Indian
economy after a certain extent. Now this very
analysis to how much can the budgetary support
be, which are the areas leaking unnecessary
costs, how to garner more revenues via models
like asset monetization, PPP, sell of non-core
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assets and channelize that funds into the core
operation, whether to make an item in house
or source it from outside, benchmarking, use of
renewable and modern sources of energy like
solar, wind, nuclear are the areas where the
Cost and Management Accountants(CMAs) can
play an important role and aid the railways to
provide a better service to the nation! In this
article | have highlighted some major areas of
operations of IR and how the CMAs can play a
significant role in the same.
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Introduction

Transport is our basic daily need as we have
to commute to our workplace, educational
institutes, etc. in our daily lives. Among the
means of transport, railways are the highest
used transport by the common class hence
have a social service angle attached. Offering
high quality service without being able to raise
the fare freely is the problem which the Indian
Railways (IR) has to face. Here the role of the
cost accountants comes into play so that the
cost can be kept at a minimum level without
compromising the quality of service as it deals
with the masses. As IR is serving the mass of
the country, subsidy is there and will be there
for the passenger tickets but the concern is
to maximize revenues from freight and other
areas like leasing of lands and cost control,
reduction, so that the government budget is
not strained very much and it makes up for the
loss or subsidy give in the passenger segment.

Dynamics of the operation of our Railways
and the role of Cost and Management
accountants(CMA)

The operating ratio i.e, amount of rupee spent
to earn a revenue of 100, of the IR has been
higher than 90% in the many past years and it
went up to as high as 98.10% in 2022-23 which
indicates the weakness of the IR to generate
operational surplus. As the freight rates are a
bit on the higher side as compared to other
means of transport, it has been losing market
share to other modes like roads which are being
preferred by sectors like FMCG and auto. The
upper class service of IR faces a competition
from the lower cost airlines and the heavy
dependence on transportation of coal poses a
concentration risk to the business model. The
main thrust should be on increasing freight
traffic as it is more profitable than transporting
common people at a subsidized rate. Obviously
the IR has to transport people at subsidized
rates but the operating surplus will increase
if that is compensated by the higher income
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from the more profitable freight segment.
As we all witnessed during the times of covid
when normal passenger trains were halted our
government stressed on the goods trains to
enhance the freight revenue.

The role of cost accountants is of utmost
importance in the IR segment. When a business
isnotatits free willto raise prices obviouslyit has
to resort to cost optimization which is the niche
area for the cost accountants. Overheads is the
most complicated and difficult to apportion
element of cost. Its nature being indirect, the
allocation of it can be a game changer in any
company. Replacing the traditional methods
of allocation is the Activity Based Costing(ABC)
method of overhead allocation. Here mainly
costs are traced to cost drivers, i.e. which
activities or events that spurs that particular
element of cost and then allocating costs on the
basis of occurrence of that driver. This leads to a
more practical approach of allocating overheads
instead of using any blanket rate of allocation
which leads to inappropriate tagging of costs
where it may happen that one operation using
less of electricity has to bear more share of
the electricity cost whereas another operation
using more of electricity has to bear lesser
burden of electricity cost. It might be same
on an average level but to identify inefficient,
slow moving, non-value adding operation or
activities, tracing the overheads accurately to
each and every significant and insignificant
operation is vital. This categorization of
significant and insignificant may stem from the
allocation of overhead too. Then using lean
costing, the non-value adding activities in the
value chain can be minimized or eliminated as
per the situation. IR may have a large number
of non-value adding activities in its value chain
as it deals with mass transportation.

Huge tenders are floated for various purposes
in the Indian Railways (IR). For fixing the cost
and value of works to be carried out and/or
accepted, the costing has to be of a supreme
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class. Railway is financed in India mainly from
the internal accruals, budgetary support by
the central government and Extra Budgetary
Resources. This extra budgetary resources
mainly hints at the borrowings from the market
like institution financing, taking loans from
IRFC (Indian Railways Finance Corporation),
etc. IRFC borrows funds from the market and
then follows a leasing model to finance rolling
stock assets and projects of IR. Here the cost
accountants have to measure the project
costs as accurately as possible inculcating the
discounting factors, weighted average cost of
capital, accurate estimation of cash flows, etc.
so that wastage is minimized and the burden
of borrowing is also within a serviceable limit.
From the chart shown below, we can see
how the capex figure of IR has increased. For
such a huge capex to be serviced, we need
accurate planning related to works, financing,

budgeting, forecasting, value chain analysis,
waste minimization, proper accounting and
recording of cost and finance transactions and
the cost accountants can play a vital role in
each of these functions. The costing portion is
a specialized domain of the cost accountants
but they are an expert of the entire gamut
of finance be it accounting, finance, taxation
etc. They can serve the IR in any role related
to finance. When the need arises to check
projected financials or to prepare a CMA report,
consolidation of accounts, drawing financial
figures from the units, shop floor for decision
making using techniques like marginal costing
(make or buy) decisions whether to produce
the commodity in-house or to outsource the
production, whether to engage private parties
via PPP (Public Private Partnership) or not, the
cost accountants have a vital role to play.

RAILWAY CAPEX
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When the railways try to garner revenue from
the sale of assets, commercial development
of real estate which relates to the non-
core operation again the cost accountants
come into play in the costing, valuation part.
Asset monetization is resorted to unlock
newer sources of revenue from unutilized
or underutilized assets. Here the CMAs can
analyse and suggest whether to monetize via
leases, outright sale, franchise model, PPP
model, etc. The cost benefit analysis is the
main structure for basing any type of financial
or costing decisions and in a department like
IR having humongous operation, it is needless
to stress on the importance of cost benefit
analysis which is again the cream area of the
CMAs. When the revenue recognition phase

GREEN ALL THE WAY
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comes then the cost accountants have a role in
recording the revenue figures properly as per
the standards of accounting so that no query is
raised by the auditors or any other regulatory
bodies. Recently, IR has been shown the intent
of shifting to cheaper sources of electricity like
solar, nuclear, etc. Not only cheaper but these
sources have an advantage in protecting the
environment and raise the ESG score. Raising
of the ESG score and projecting a climate
concerned department raises the attractiveness
to the financiers both domestically and globally
as it increases the sustainability score. Here the
cost accountants have a huge role in proper
costing of electricity and monitoring the sources
of energy and then the most economical source
may be selected.

Solutions that the Railways plans to embrace to increase its installed capacity of renewables fo 30 GW by 2030

Install rooftop solar panels af stations, administrative buildings fo meet their

Plant 10 million saplings every
year on average with support
from state forest departments

The railways have shifted to the accrual based
accounting from the cash based accounting
which is generally followed by the government
departments. Here also we are seeing the
intent of the IR is very clear which stresses on
better financial reporting, accurate costing so
that the resources are utilized properly with
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Investment in solar-plus-storage
hybrid projeects to ensure round-
the-clock renewable energy supply

energy needs; embrace energy-efficient technologies to reduce energy consumption

Solar panels on coach roofs to meet
the energy needs of running the trains
A

T, TS, T, ol

Solar panels along rail tracks,
land owned by Railways and
unused farmland fo power trains

Source: Various reports released by the Indian Railways

bare minimum wastage producing an optimum
output. In developing a performance costing
model, it requires accurate identification of
costs and profit centres and then allocating
costs to such centres. The information of these
data as and when required would tremendously
benefit the IR in pricing, investment priorities,
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evaluating efficiencies, etc. Here the cost
accountants can play a major role as it relates
closely to their domain. In project functioning
also the cost accountants can participate as
they have a knowledge in operations research
topics like linear programming, transportation,
etc. IR can take the help of cost accountants
in outcome budgeting where the outlays are
linked to well defined outcomes in operation,

infrastructure creation, maintenance and
procurement.
In this era of digitalization, Artificial

Intelligence(Al), the role of CMAs is assuming
even greater importance. This is because with
Al, the data entry and basic routine lower
level tasks are getting and will get replaced
but the strategic analysis part where the cost
reports, expenses will have to be analysed
to gain important insights, the CMAs would
have paramount importance in IR as the
length and breadth of the operations is huge
and even a 0.5% error can cause a huge drain
on the exchequer. Cost and Management
Accountants play a crucial role in harnessing
the power of Al technology to drive innovation,
efficiency, and value creation in management
accounting. By leveraging their expertise in
financial management, business analysis, and
strategic planning, CMAs can help IR realize
the full potential of Al in transforming their
management accounting practices. In another
important area where the CMAs are playing
and will continue to play a decisive role is
variance analysis. As IR has a huge scale of
operation, comparing the budgeted with the
actual figures and analysing the reasons for the
deviation is very much essential to identify any
small leakage as we know a small leakage can
slowly sink a huge ship! Variance analysis in the
material cost, labour, overheads as well as other
operational areas is of utmost importance.
There are so many varieties like fixed overhead,
variable overhead, etc. and leakages can occur
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from any element of cost and CMAs are adept
at this analysis and generating reports.

Benchmarking with the best practice can change
the fortune of a company or department.
Benchmarking means to set a comparable
practice as your standard and try to reach or
go past it. The CMAs can help here a lot to
provide, track and analyse cost data so that the
performance can be improved. Benchmarking
can be done in any area of supply chain. CMAs
can aid in data collection, tracking of costs,
setting standards, comparing the actual with
the standard set, cost control, etc. When
technologies like bullet train, hydrogen based
trains arrive there again the role of the CMAs is
huge in areas like pricing of the tickets, routes
to serve so that revenue is optimized, etc. The
entire infrastructure needs to be overhauled
for bullet trains, hydrogen trains which
needs expertise related to costing, finance,
accounting, etc. Railway track electrification
involves tracking of costs, placing tenders for
projects after detailed analysis, evaluation of
tenders, cost elements and needs CMAs to aid
in these operations.

Conclusion

Indian Railways (IR) is an integral part of our
lives. The Cost and Management Accountants
have a huge role to play in the entire gamut of
operation of IR starting from the workshops,
tracking and analysing costs, financing of
projects, raising of funds, helping in garnering
more revenue, asset monetization, PPP model,
benchmarking, etc. and aid in the smooth and
better operation of railways to make our lives
better!

Declaration: This article has not been published
anywhere else. It's a self-written article with
not much reference except to the google for
images and a few concepts.
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Indian Railways
Fuels Startup
Growth

for a Stronger
Economy

Introduction

India’s startup ecosystem has experienced
remarkable growth in recent years, with the
country now established as the world’s third-
largest startup hub, home to over 100,000
registered startups and more than 100 unicorns
(NASSCOM, 2023). While digital infrastructure
and government initiatives like Startup India
have received well-deserved recognition
for fueling this entrepreneurial revolution,
the critical role of physical infrastructure—
particularly Indian Railways—has remained
underappreciated. As the backbone of India’s
transportation network, Indian Railways serves
as a silent yet powerful enabler of startup
success by providing cost-effective logistics
solutions, seamless connectivity, and access to
nationwide markets. The railways’ vast network,
which spans over 68,000 route kilometers
and serves more than 8,000 stations, offers
startups a competitive edge through affordable
freight movement, efficient talent mobility,
and expanded market reach. This physical
infrastructure advantage proves particularly
valuable in a landscape where nearly half of
Indian startups struggle with operational cost
pressures (IBEF, 2023). By leveraging the railways’
extensive reach and evolving initiatives—from
dedicated freight corridors to startup incubation
programs—emerging businesses can overcome
critical scaling challenges, reduce delivery costs
by up to 50%, and access talent pools beyond
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expensive urban centers. This article explores
how Indian Railways’ multifaceted support
system, often overshadowed by more visible
digital advancements, plays a pivotal role in
nurturing startup growth and strengthening
India’s economic foundation.

For startups, especially in e-commerce,
agriculture, and manufacturing, logistics costs
can make or break their business model. Indian
Railways offers one of the most cost-effective
freight solutions, transporting goods at nearly
50% lower costs compared to road transport
(Ministry of Railways, 2022). Startups like
Delhivery and BlackBuck leverage rail freight
to optimize supply chains, reducing last-mile
delivery expenses.

The government’s Dedicated Freight Corridor
(DFC) initiative aims to decouple freight and
passenger traffic, ensuring faster and more
reliable cargo movement. The Eastern and
Western DFCs are expected to reduce transit
time between Delhi and Mumbai from 14 days
to just 48 hours (DFCCIL, 2023). Startups dealing
in perishable goods, such as Ninjacart and
WayCool, benefitimmensely from this reduced
transit time, minimizing spoilage and improving
efficiency.

Indian Railways connects remote regions with
urban markets, enabling rural startups to
access a broader customer base. For example,
agri-startups like DeHaat and AgroStar use rail
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networks to transport produce from farmers
to metropolitan markets efficiently. This
connectivity helps bridge the urban-rural divide,
fostering inclusive economic growth.

The Bharat Gaurav scheme, launched by Indian
Railways, is a transformative initiative that
allows private players, including startups, to
lease trains and operate them on themed tourist
circuits (Indian Railways, 2023). This policy not
only promotes regional tourism but also creates
new entrepreneurial opportunities in the travel
and hospitality sector. Startups can now design
and manage specialized train journeys—such as
cultural heritage tours, pilgrimage circuits, or
luxury travel experiences—without the massive
capital expenditure typically required for rail
operations. For instance, startups partnering
with IRCTC (Indian Railway Catering and Tourism
Corporation) have introduced curated travel
packages, such as “Spiritual Yatras” covering
key religious destinations or “Heritage on
Wheels” trips showcasing India’s historical
landmarks. These ventures attract both
domestic and international tourists, generating
revenue for local artisans, hoteliers, and small
businesses along the routes. Additionally, the
scheme enables startups to experiment with
niche tourism segments, such as eco-tourism
trains or adventure-themed rail expeditions,
further diversifying India’s tourism offerings.

Indian Railways’ Startup Innovation
Challenge partners with tech entrepreneurs
to modernize operations through Al-driven
maintenance, smart ticketing, and green energy
solutions (Startup India, 2023). Selected startups
gain funding, mentorship, and real-world testing
opportunities on railway networks, accelerating
product development. This initiative bridges
innovation with infrastructure needs—reducing
costs, improving passenger experience, and
boosting sustainability. By integrating startup
solutions at scale, railways transform into a
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tech-enabled ecosystem while helping startups
achieve commercial viability and national impact.

Railway procurement policies prioritize Make
in India, benefiting startups in manufacturing
and engineering. Companies like Medha Servo
Drives (which supplies propulsion systems for
Vande Bharat trains) have grown significantly due
to railway contracts (Economic Times, 2023). This
creates aripple effect, encouraging more startups
to innovate in rail-tech and allied sectors.

Indian Railways’ Kisan Rail and refrigerated
containers provide startupsalifeline for perishable
cargo—from farm produce to pharmaceuticals.
By maintaining precise temperatures during
transit, ventures like Cryogenic Logistics and Eco-
frost prevent spoilage, slash supply chain
losses by 30%, and expand market reach. This
infrastructure empowers agri-tech and pharma
startups to compete while reducing food waste.

Indian Railways’ RailWire initiative, in
collaboration with Google Station, revolutionized
connectivity by deploying free high-speed Wi-
Fi across 6,000+ stations (Google, 2022). This
digital infrastructure served as a springboard for
startups - boosting mobile commerce adoption
by 22% in station-adjacent areas and enabling gig
platforms like Swiggy/Zomato to expand delivery
networks. Though now transitioned to paid
models, the project demonstrated how railway
assets can catalyze digital entrepreneurship,
particularly for hyperlocal commerce and ONDC-
integrated startups in semi-urban hubs.

Indian Railways’ open data ecosystem has enabled
startups like RailYatri and ConfirmTkt to
transform passenger experiences through Al-
powered solutions. By leveraging real-time
PNR prediction algorithms and crowd-sourced
platform data, these ventures reduced ticket
uncertainty by 40% while creating new revenue
streams. The railways” API-first approach
demonstrates how public infrastructure can
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fuel private innovation - today, over 15 million
travelers monthly use these value-added
services, proving the model’s scalability across
India’s 23 million daily rail commuters.

The Mumbai-Ahmedabad High-Speed Rail
(MAHSR) corridor will revolutionize inter-city
connectivity, slashing travel time between
India’s two most dynamic startup ecosystems
from 7 hours to just 2. This bullet train project
will enable daily talent mobility, accelerate
just-in-time logistics for e-commerce startups,
and foster cross-state collaborations. With 12
strategically located stations including Thane
and Vadodara, the X1.1 lakh crore infrastructure
will particularly boost Gujarat’s emerging
unicorns and Mumbai’s deep-tech ventures
(NITI Aayog, 2023).

India’s emerging hyperloop technology,
championed by ventures like Virgin Hyperloop,
promises to disrupt logistics with 1,000 km/h
cargo pods. Pilot projects on Pune-Mumbai
routes could enable 30-minute freight transfers
between industrial clusters. For startups, this
means 80% faster inventory cycles and 60%
lower cold-chain losses. While regulatory hurdles
remain, integration with Indian Railways’ last-
mile network could create a hybrid transport
ecosystem - giving MSMEs near-instant access
to pan-India markets by 2030.

Conclusion

India’s railway infrastructure is proving to
be an unsung catalyst in the nation’s startup
revolution, creating a unique public-private
synergy that fuels economic growth. As
demonstrated through various initiatives - from
the Bharat Gaurav scheme enabling tourism
startups to Kisan Rail empowering agri-tech
ventures - Indian Railways provides more than
just transportation; it offers a foundational
platform for innovation and scalability. The
strategic integration of startup solutions through
programs like the Railway Startup Innovation
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Challenge demonstrates how traditional
infrastructure can evolve into a tech-enabled
ecosystem, benefiting both established systems
and emerging businesses.

Looking ahead, projects like the Mumbai-
Ahmedabad High-Speed Rail and potential
hyperloop integration represent more than
infrastructure upgrades - they signify a
fundamental reimagining of how talent, goods,
and ideas circulate through India’s economic
bloodstream. For startups, this translates to
unprecedented access to talent pools, reduced
logistics costs, and expanded market reach. The
railways’ vast physical network, combined with
digital initiatives like RailWire, creates a unique
testbed for startups to pilot and scale solutions
with nationwide impact.

As India marches toward its $5 trillion economy
goal, the railways-startup partnership model
offers a blueprint for how legacy infrastructure
can be leveraged to fuel innovation. By
continuing to open access to its assets through
API integrations, incubation programs, and
policy reforms, Indian Railways can accelerate
its transformation from a transport service to a
dynamicinnovation platform - one that not only
carries passengers and goods, but also propels
India’s entrepreneurial economy forward into a
competitive future.

Future Direction

Looking ahead, Indian Railways must evolve
into a comprehensive innovation ecosystem
that actively fuels India’s startup revolution.
The future roadmap should focus on creating
a seamless integration between cutting-edge
technology and railway infrastructure through
strategic partnerships with startups. Key
initiatives should include developing Al-powered
predictive maintenance systems to minimize
downtime, implementing Al-enabled smart
freight corridors for real-time cargo monitoring,
and establishing rail-mounted solar panels
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to transition toward renewable energy. The
railways should also prioritize creating startup
incubation hubs at 50 major stations to foster
hyperlocal innovation, particularly supporting
rural entrepreneurs and MSMEs. Significant
investment in R&D is crucial, with a proposed
tripling of innovation budgets to develop next-
generation solutions like hydrogen-powered
trains and automated freight management
systems. Public-private partnerships will be
vital to test emerging technologies such as
drone-based last-mile delivery from stations
and blockchain-enabled logistics tracking. By
2030, this transformation could position Indian
Railways as the world’s first startup-integrated

rail network, potentially generating $15 billion
in annual economic value while reducing startup
operational costs by 30-40%. The establishment
of a National Rail Innovation Mission with
mandatory startup participation in procurement
would institutionalize this collaborative
approach, ensuring railways remain at the
forefront of India’s entrepreneurial growth story
while simultaneously achieving sustainability
targets and enhancing commuter experiences.
This future-ready vision requires coordinated
policy support, increased funding for pilot
projects, and an agile regulatory framework that
encourages experimentation and rapid scaling
of successful innovations.
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Indian Railways:
Transforming
Efficiency, Costs,
and Performance
for a Sustainable
Future

Introduction

Indian Railways (IR) serves as the backbone of
India’s transportation network, playing a crucial
role in economic growth and connectivity.
In recent years, IR has undergone significant

transformations to enhance efficiency,
operational performance, and financial
sustainability.  With increasing demand,

modernization efforts, and policy reforms,
the railway system is evolving to meet
new challenges. This article examines the
current state of IR, analysing its operational
performance, financial health, and changing
cost structures. Supported by recent data and
statistics, it provides insights into how these
developments are shaping the future of one of
the world’s largest railway networks.

Operational Performance and Efficiency
Network Expansion and Electrification

As of November 1, 2024, Indian Railways
has achieved electrification of 64,285 route
kilometres, accounting for approximately
96.78% of its broad-gauge network. This
marks a significant acceleration in the pace
of electrification, increasing from about
1.42 kilometres per day during 2004-2014
to approximately 19.7 kilometres per day in
2023-2024. The Northeast Frontier Railway
has also made notable progress, electrifying
2,827.74, representing around 66% of its total
network. Indian Railways operates one of the
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world’s largest rail networks, spanning over
68,000 kilometres. In the fiscal year 2023-24,
IR achieved an all-time high freight loading of
1,588 million tonnes, up from 1,095 million
tonnes in 2014-15, reflecting a robust growth
trajectory. This surge aligns with the goal of
reaching 3,000 million tonnes by 2030.

Year Total Electrified Route kilometres
2014 21,801
2016 25,367
2018 30,212
2020 40,256
2022 58,812
2024 64,285

Total Electrified Route kilometres
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40,000
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Total Electrified Route kilometres
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Freight and Passenger Services

Indian Railways operates an extensive network
over 68,000 kilometres, facilitating the transport
of an average of 23 million passengers daily.
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The introduction of modern trains, such as the
Vande Bharat Express, has enhanced passenger
experience with improved speed and comfort.
As of early 2025, 136 Vande Bharat trains are
operational, with plans to add 400 highspeed
Vande Bharat trains by March 2027. Passenger
services have also seen advancements with
the introduction of modern trains like the
Vande Bharat Express. As of early 2025, 136
Vande Bharat trains are operational, enhancing
passenger experience with improved speed
and comfort. Additionally, over 97% of broad-
gauge lines have been electrified, contributing
to reduced carbon emissions and improved

efficiency.

By

Financial Performance and Costing Structure

The financial framework of Indian Railways is
multifaceted, encompassing revenue genera-
tion, expenditure, and budgetary allocations.

Revenue Streams

IR’s revenue primarily stems from freight and
passenger services. In 2024-25, freight revenue
is projected at 1,80,000 crore, a 7% increase
from the previous fiscal year’s revised estimates.
Passenger revenue is estimated at 80,000
crore, marking a 10% growth. Sundry earnings,
including non-core activities, are expected to
reach 10,500 crore, up by 13%.

Indian Railways Revenue Breakdown (2024-25)

Revenue Source Amount (X Crore) % of Total Revenue
Freight Services 1,80,000 64.3%
Passenger Services 80,000 28.6%
Sundry Earnings 10,500 3.7%
Other Revenue 9,500 3.4%
Total Revenue 2,80,000 100%

Indian Railways Revenue Breakdown (2024-25)

B Freight Services

Total Revenue

Passenger Services M Sundry Eamings B Other Revenue B Total Revenue

Freight Services

Sundry | Other
Eamings | Reve..
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Expenditure and Operating Ratio
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Indian Railways Revenue Breakdown (2024-25)

Operating expenses encompass staff wages, Year Operating Ratio (%)
fuel ts, and int . For 2024-2025,
ue co.ss ar'1 main .enance or. 2015 90.5
the railway is targeting 2.76 trillion rupees
in operational spending. The operating ratio, 2017 96.5
which indicates the proportion of working 2019 97.3
expenses to revenue, is a critical metric for 2021 98.0
assessing financial health. A lower ratio signifies 2023 084
better financial performance, and IR continues

. . . . 2024 98.2
to strive for improvements in this area
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Capital Expenditure and Investments

The interim budget for 2024-2025 allocated
%2.55 lakh crore to Indian Railways, a 5.8%
increase over the previous year’s budgetary
estimate. This enhanced allocation supports
the procurement of modern Vande Bharat
trains, new track laying, doubling of existing
lines, and deployment of automated train
safety technologies like Kavach. The capital
expenditure push aligns with the National
Rail Plan 2030 targets, which forecast freight
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movement to cross 8,000 million tonnes per
annum by 2031.

Between fiscals 2016 and 2025, total investments
in IR are projected to reach X17.4 lakh crore,
reflecting a compound annual growth rate of
12%. Notable projects include the Mumbai-
Ahmedabad high-speed rail corridor and the
Dedicated Freight Corridor, aimed at enhancing
freight efficiency and decongesting passenger
lines.
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Challenges and Strategic Initiatives

Despite advancements, IR faces challenges such
as competition from road and air transport,
train speed limitations, and overcrowding. To
address these, IR is focusing on:

Infrastructure Development: Accelerating track
laying, with 31,180 kilometres commissioned
in the past decade, increasing the pace from 4
km per day in 2014-15 to 14.54 km per day in
2023-24.

Electrification: Achieving over 94% electrification
of the broad-gauge network by fiscal 2024,
contributing to environmental sustainability.

Safety Enhancements: Implementing the
Kavach system across 44,000 kilometres within
five years to improve safety standards.

Station Modernization: Redeveloping 553
stations under the Amrit Bharat Station Scheme,
with an allocation of X1 lakh crore, to enhance

passenger amenities and infrastructure.

Future Outlook

Indian Railways is poised for transformative
growth, with strategic investments aimed at
enhancing capacity, safety, and passenger
experience. The focus onelectrification, modern
rolling stock, and infrastructure development

aligns with the vision of creating a future-ready
railway system. However, addressing financial
sustainability through revenue diversification
and operational efficiency remains crucial.
Exploring avenues like vicinity development
around stations, premium passenger services,
and data monetization could bolster financial
health.

Conclusion

Indian Railways has made remarkable progress
in enhancing efficiency, optimizing costs, and
improving performance. The rapid pace of
electrification, expansion of freight services, and
introduction of modern trains like Vande Bharat
highlight its commitment to modernization.
Financially, IR has witnessed steady revenue
growth, vyet challenges such as a high
operating ratio and capital-intensive projects
necessitate prudent fiscal management.
Strategic investments in infrastructure, safety,
and technology will be key to sustaining long-
term growth. Moving forward, a balanced
approach to operational efficiency and financial
sustainability will be essential in shaping
Indian Railways into a future-ready, globally
competitive transportation network.

%k %k %k %k
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Economic Sustainability

Abstract: Railway systems worldwide play a critical role in economic development by
providing cost-effective and sustainable transportation. This study presents a detailed
analysis of railway cost efficiency using advanced statistical methodologies, including Data
Envelopment Analysis (DEA) and regression models. By leveraging empirical data from 2019
to 2025, the study examines cost structures, efficiency drivers, and policy implications. The
findings reveal key cost determinants such as fuel efficiency, labor expenditure, maintenance
optimization, and digital transformation. Additionally, comparative insights from global
railway networks highlight areas where Indian Railways can improve efficiency. The study
concludes with strategic recommendations for enhancing railway financial performance
through technology adoption, policy reforms, and energy-efficient initiatives.

Keywords: Railway Efficiency, Cost Optimization, Performance Metrics, Digital Transformation,

N\ a
Introduction global railway systems provides additional
) i insights into best practices and strategic
Railways constitute a fundamental component .
improvements.

of national transportation infrastructure,
offering a cost-effective mode for freight and
passenger movement. However, maintaining
cost efficiency remains a persistent challenge
due to fluctuating fuel prices, labor costs, and
maintenance expenses. The global shift toward
digital transformation and energy-efficient
solutions necessitates a reassessment of
railway operations to ensure financial viability
and sustainability.

This study aims to evaluate the cost efficiency of
Indian Railways by identifying key performance
indicators (KPIs) that influence operational
expenses. A comparative assessment with

46 MEMBERS IN INDUSTRY & PSUs COMMITTEE

Literature Review

Prior research underscores the importance of
infrastructure investment (Gupta & Sharma,
2023), government policies (Patel, 2024), and
technology adoption (Singh & Verma, 2023)
in railway cost efficiency. Kumar and Rao
(2024) highlight the role of privatization and
competition in driving financial sustainability.

Gupta and Sharma (2023) found that
investments in modernization significantly
reduce operational costs through improved fuel
efficiency. Patel (2024) explored government
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intervention in railway management, revealing

that strategic subsidies and regulatory
frameworks enhance cost control. Singh
and Verma (2023) analyzed the impact

of digitalization in railway management,
demonstrating that artificial intelligence (Al)-
driven scheduling and predictive maintenance
lower expenses.

Sharma and lyer (2024) examined smart railway
technologies, concluding that predictive
maintenance reduces operational costs by
15%. Bose and Nair (2023) emphasized the
effectiveness of Public-Private Partnerships
(PPPs) in infrastructure expansion, leading to
increased efficiency. Das et al. (2024) studied
railway electrification’s economic benefits,
showing a 20% reduction in fuel expenditure
compared to diesel-powered operations.

Research Gaps:

1. Insufficient studies focusing on the
integration of Al and IoT in railway cost
optimization.

2. Limited empirical analysis incorporating
recent cost trends from 2023-2025.

3. Lack of a holistic approach integrating

operational, technological, and policy-
driven efficiency models.

4.  Minimal comparative assessments
between Indian Railways and global
counterparts.

Objectives:

1. To evaluate railway cost efficiency using
advanced statistical models.

2. To identify operational and policy-based
factors influencing cost performance.

3. To analyze the impact of digitalization
and energy-efficient technologies on cost
reduction.
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4. To provide strategic recommendations for
enhancing railway financial sustainability.

Methodology: This research adopts a mixed-
methods approach, utilizing secondary data
from railway financial reports, government
publications, and industry white papers.
Quantitative analysis employs DEA and
regression models to assess cost efficiency
trends over 2019-2025. The study also includes
comparative benchmarking with leading global
railway systems.

Data Analysis

This study presents a detailed analysis
of railway cost efficiency using advanced
statistical methodologies, including Data
Envelopment Analysis (DEA) and regression
models. A detailed examination of railway cost
structures, efficiency metrics, and comparative
performance trends is conducted.

A multiple regression model was employed to
identify the impact of key cost drivers on railway
efficiency. The dependent variable is total
operating cost, while independent variables
include fuel cost, labor cost, maintenance
cost, and digital infrastructure investment. The
regression model is specified as follows:

Regression Model Specification:

TC = Bo + B1(FC) + B2(LC) + B3(MC) + B4(DI) + £
Where:

e TC = Total Operating Cost

e FC=Fuel Cost

e LC=Labor Cost

e MC = Maintenance Cost

e DI = Digital Infrastructure Investment

e  Bo=Intercept

° B1, B2, B3, Ba = Regression Coefficients

° € = Error Term
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Regression Results: e  Maintenance cost (MC) is also a key factor
y p— po—— r in railway efficiency, though its impact is
ari- oefficient | Standar t- p-Value .
able (B) Error | Statistic slightly lower than FC and LC.
FC 1.15 0.05 23.0 |<0.001 e Digital Infrastructure Investment (DI)
LC 0.85 0.08 10.6 | <0.001 negatively correlates with total operating
MC 072 0.06 120 | <0.001 .COStS't mczlclatlr(;gt tha;c nglftm_ier digital
D) 035 0.04 8 | <0.001 investments lead to cost reductions.
Interoretation: e The overall model is statistically
P ) significant (p < 0.001), confirming that the
e Fuel cost (FC) and labor cost (LC) independent variables strongly predict
significantly contribute to total operating total operating costs.

costs, with FC having the highest impact.

Tables & Graphs

Table 1: Annual Railway Operational Costs (2019-2025)
(Source: Ministry of Railways, Government of India Reports)

Year | Fuel Cost (INR | Labor Cost (INR | Maintenance Cost (INR | Total Operating Cost
Crores) Crores) Crores) (INR Crores)
2019 12,500 25,000 8,000 45,500
2020 13,200 26,500 8,500 48,200
2021 14,000 28,000 9,000 51,000
2022 15,500 29,500 9,500 54,500
2023 16,800 31,000 10,000 57,800
2024 18,200 32,500 10,500 61,200
2025* 19,500 34,000 11,000 64,500

(Projected values for 2025 based on trend analysis)

Table 2: Comparative Efficiency Metrics (India vs. Global Railways)
(Source: International Railway Efficiency Reports, 2024)

Parameter Indian Railways European Railways Chinese Railways
Fuel Efficiency (km/I) 22 30 35
Cost per Passenger km INR 2.5 INR 3.2 INR 2.8
Revenue per Freight km INR 4.5 INR 5.0 INR 4.8
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Fig 1: Trends in Operational Expenditure (2019-2025)
(Depicts rising costs and financial sustainability challenges.)
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Fig. 1 Rising Trend in Operational Expenditure

The fig. 1 illustrates a steady increase in operational expenditure from 50 crores in 2019 to
%95 crores in 2025. This indicates a consistent rise in costs over the years, suggesting increasing
financial commitments and expenses.

Yearly Growth Patterns

Between 2019 and 2021, expenditure rose moderately from X50 crores to X60 crores, showing a
10% annual increase.A steeper increase was observed from 2021 to 2023, reaching X75 crores,
indicating possible factors such as inflation, higher operational costs, or business expansion.The
most significant rise occurs from 2023 to 2025, where expenses climb from X75 crores to X95
crores, marking an increment of X20 crores in two years.

Financial Sustainability Challenges

With expenses nearly doubling from 2019 to 2025, organizations must focus on strategies such as:
Cost Optimization: Identifying areas to control expenditure.

Revenue Growth: Ensuring that revenue outpaces or aligns with expense growth.

Operational Efficiency: Implementing process improvements to reduce unnecessary costs.
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Fig.2: Revenue vs. Operating Cost Comparison

(Analyzes revenue growth trends against increasing operational expenditures.)
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1. Revenue Growth vs. Cost Increase: The fig. 2 illustrates that while revenue has been increasing
from X70 crores in 2019 to X120 crores in 2025, operational costs have also risen sharply from

%50 crores to X95 crores during the same period.

2. Narrowing Profit Margins: Although revenue surpasses expenditure in all years, the gap

between the two lines is reducing, indicating shrinking profit margins.

3. Sustainability Challenges: If the current trend continues, rising costs may limit financial

sustainability and reduce profitability.

4. Strategic Implications: Organizations should focus on improving operational efficiency, cost

control measures, and exploring new revenue streams to maintain profitability.

Findings

1. Fuel costs and labor expenses remain primary cost determinants.

Digital transformation, including Al-driven scheduling, enhances operational efficiency.

2
3. Government subsidies significantly influence financial stability.
4

International benchmarking indicates the need for higher fuel efficiency and cost optimization

measures.

5. Smart railway technologies and predictive maintenance contribute to reducing operational

costs.
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Recommendations

1. Accelerate the adoption of automation, Al, and 10T for real-time cost monitoring.

2. Implement policy reforms for strategic subsidy allocation and cost control.

3. Expand energy-efficient electrification initiatives to minimize fuel dependency.
4. Enhance competitive bidding frameworks to promote private sector efficiency.
5. Strengthen public-private partnerships to optimize infrastructure investment.
Conclusion

The findings of this study indicate that railway cost efficiency is significantly influenced by fuel
expenses, labor costs, and maintenance expenditures. The implementation of digital transformation
and energy-efficient technologies has demonstrated a strong potential to reduce operational costs.
The regression analysis confirms that digital infrastructure investments contribute to cost savings,
emphasizing the need for further technological advancements in railway operations.

Furthermore, comparative assessments with global railway systems suggest that Indian Railways
can enhance efficiency by adopting best practices such as Al-based predictive maintenance,
workforce optimization, and sustainable energy sources. The study highlights the necessity for
strategic policy reforms, investment in smart railway infrastructure, and expansion of public-
private partnerships to ensure long-term financial sustainability. Future research should focus on
the impact of real-time data analytics and automation on railway cost structures.

By integrating technological advancements and strategic management practices, railway systems
can achieve higher cost efficiency, improved service quality, and sustainable financial performance.
3k k ok 3k
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Market Report:
A Recap of the Key Developments for
the month of January and
February 2025

Significant Developments in Indian
Stock Market: January-February 2025

The Indian stock market experienced a
tumultuous period during January and
February 2025, marked by significant volatility,
regulatory changes, and global economic
influences. This comprehensive note outlines
the key developments that shaped the market
during these two months.

Market Performance and Trends
January 2025: A Challenging Start

The year 2025 began on a somber note for the
Indian stock market. The Nifty 50, one of India’s
benchmark indices, ended January with its
longest monthly losing streak in over 23 years.
This downturn was primarily attributed to heavy
foreign sales and concerns over corporate
earnings. The market underperformed
compared to its global peers, with both the
Sensex and Nifty 50 experiencing significant
declines. At one point, the Nifty fell below the
23,000 mark, reflecting the broader trend of
market weakness during the month.

February 2025: Continued Volatility with
Attempts at Recovery

The volatility persisted into February, with
the market experiencing both declines and
attempts at recovery:

1. On February 10, 2025, the Sensex fell by
548 points to close at 77,311.80, while the
Nifty dropped 178.35 points to 23,381.60.
This decline was influenced by global trade
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tensions, particularly the announcement
of a 25% import tax on steel and aluminum
by the United States.

2. By February 17, 2025, there was a slight
recovery, with the Sensex closing at
75,996.86 and the Nifty inching up to
22,959.50, ending an eight-day losing
streak.

3. The IT sector led the decline in mid-
February, with major companies like
TCS and Infosys seeing significant drops.
However, there was selective buying in the
broader market, driven by bargain hunting
in beaten-down stocks.

4. Towards the end of February and early
March, there were signs of recovery, with
the Nifty logging its best week in three
months, driven by bargain buying and
positive sentiment in certain sectors.

Sector-Specific Developments
IT Sector

The IT sector faced challenges during this period
but continued to benefit from global trends in
Al and digital transformation. Companies in
this sector were increasingly leveraging Al to
enhance operational efficiency and develop
new products, which could be a significant
driver of growth in the long term.

Banking Sector

The banking sector in early 2025 was
experiencing a favorable environment for
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growth, driven by streamlined regulations and
a focus on leveraging Al and data to improve
customer service and operational efficiency.
Banks were exploring new markets and financial
products, which could lead to increased activity
and growth in the sector.

Pharmaceutical Sector

The pharmaceutical industry was at a pivotal
moment, experiencing a tech-powered trans-
formation with advancements in Al, data ana-
lytics, and personalized medicine driving inno-
vation. Companies were focusing on evolving
their portfolios based on scientific and techno-
logical breakthroughs. However, the sector also
faced challenges such as regulatory pressures
and demographic shifts, which could impact its
performance.

Global
Market

Economic Factors Influencing the

Several global economic factors significantly
impacted the Indian stock market during this
period:

1. Global Interest Rates: Changes in
interest rates set by major central banks,
particularly the U.S. Federal Reserve,
influenced foreign direct investment (FDI)
flows into India.

2. U.S. Dollar Value: Fluctuations in the U.S.
Dollar’s value had an inverse relationship
with Indian financial markets, affecting
foreign institutional investor (Fll) behavior.

3. Global Inflation Rates: Inflationary
pressures in major economies like the
U.S. and the U.K. had ripple effects on the
Indian economy and stock market.

4. Crude Oil Prices: As a major oil importer,
India’s stock market was sensitive to global
oil price fluctuations, which affected the
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country’s trade deficit and corporate input
costs.

5. Geopolitical Events: Tensions in regions like
the Red Sea impacted global supply chains,
affecting Indian exports and contributing
to market volatility.

Regulatory Changes and Policy
Announcements

The period saw significant regulatory changes
and policy announcements that impacted the
stock market:

1. SEBI’s Regulatory Changes:

- Tightening of derivative trading
limits to reduce market volatility and
prevent excessive speculation.

- Focus on enhancing  market
participation and increasing
regulatory transparency under the
new chairman, Tuhin Kanta Pandey.

- Steps to curb ‘overtrading’ in the
derivatives market, especially on
expiry days.

2. RBI’'s Monetary Policy: The Reserve Bank
of India continued its role in managing
interest rates to control inflation and
ensure economic stability, which indirectly
affected market sentiment.

3. Government Initiatives:

- The Ministry of Finance influenced
the stock market through its fiscal
policies, impacting capital markets,
taxation, and economic growth.

- Focus on developing laws for investor

protection, including measures
against insider trading and price
rigging.
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Corporate Events Influencing Market
Movements

Mergers, acquisitions, and earnings announce-
ments played a crucial role in shaping market
dynamics:

1. Increased M&A Activity: There was a
notable trend towards increased mergers
and acquisitions, particularly in sectors like
technology and healthcare.

2. Cross-Border Mergers: A rise in cross-
border mergers allowed companies to
access new markets and resources.

3. Technology Acquisitions: The technology
sector saw a surge in acquisitions,
particularly in areas like artificial
intelligence and cybersecurity.

4. \Vertical Integration: Companies pursued
vertical integration through M&A to
streamline operations and reduce supply
chain risks.

5. Private Equity Influence: Private equity
firms played a growing role in M&A, often
driving significant market movements
through large-scale acquisitions.

6. Earnings Announcements: Company
earnings reports continued to be a critical
factor influencing individual stock prices
and broader market sentiment.

In conclusion, the Indian stock market in
January and February 2025 navigated through
a complex landscape of global economic
pressures, domestic regulatory changes, and
sector-specific challenges. While the period
was marked by significant volatility, there
were also signs of resilience and attempts
at recovery, particularly towards the end of
February. The interplay of these various factors
underscores the dynamic nature of the Indian
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stock market and its increasing integration with
global financial trends.

GLOBAL MARKET PERFORMANCE

Significant Developments in Global Markets:
January-February 2025

The global financial markets experienced a
periodofsignificantvolatilityandtransformation
during January and February 2025, marked by
diverse trends across different regions, sectors,
and asset classes. This comprehensive note
outlines the key developments that shaped the
global markets during these two months.

Stock Market Performance
United States:

The U.S. stock market faced challenges in early
2025, with the S&P 500 index experiencing a
decline of 1.42% in February, bringing its year-
to-date return to 1.24%. This downturn was
primarily attributed to concerns about the
sustainability of earnings from mega-cap tech
companies, which negatively impacted sectors
such as communication services and consumer
discretionary, with returns of -4.2% and -9.0%
respectively. Despite these challenges, there
was a notable rotation within the index, with
sectors like consumer staples, energy, and real
estate showing positive returns.

Europe:

In contrast to the U.S., European equities
outperformed their American counterparts
in February 2025. The MSCI Europe ex-UK
Index rose by an impressive 3.4%, making it
the top-performing major equity index for the
month. This strong performance was driven by
increased investor confidence in a potential
ceasefire in Ukraine, which boosted European
financials and defense stocks. European
financials, in particular, continued their robust
performance, delivering returns that surpassed
those of U.S. financials.
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Asia:

Asian markets presented a mixed picture during
this period. Chinese equities led the region
with a significant rally, rising by 11.7% in dollar
terms in February. This rally was primarily
fueled by optimism surrounding advancements
in Al technology, particularly following the
release of DeepSeek’s R1 Al models, which
boosted confidence in Chinese tech firms.
The technology, consumer discretionary,
and telecommunications sectors were the
main contributors to this rally, with notable
performances from companies like Alibaba,
Tencent, and Xiaomi.

However, Japan’s TOPIX index underperformed,
delivering returns of -3.8% due to the
appreciation of the yen against the dollar.

Mergers and Acquisitions (M&A)
Activity

The global M&A landscape in early 2025 was
characterized by a resurgence in large-scale
deals, despite mixed signals from smaller and
mid-sized transactions. The volume of deals
exceeding $1 billion increased by 17% in
2024, indicating strong momentum at the top
end of the market. This trend was driven by
several factors, including a focus on growth and
transformation, increased capital availability,
and a rise in the supply of assets coming to
market, particularly from private equity and
corporate divestitures.

Some of the key M&A deals during this period
included:

1. ExxonMobil’'s acquisition of Pioneer,
valued at $59.5 billion, which significantly
expanded ExxonMobil’s footprint in the
Midland and Permian Basins.

2. Home Depot’s acquisition of SRS
Distribution for $18.25 billion, enhancing
Home Depot’s capabilities across several
verticals and expanding its market reach.
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3. Johnson & Johnson’s acquisition of
Shockwave Medical for $13.1 billion,
expanding its portfolio in coronary and
peripheral artery disease treatments.

4. AbbVie’s acquisition of ImmunoGen,
valued at $10.1 billion, bolstering AbbVie’s
cancer care portfolio.

5. Roark Capital’s acquisition of Subway for
nearly $10 billion, contingent on certain
cash-flow milestones.

Geopolitical Events and Market Impact

Several geopolitical events significantly
influenced global markets during this period:

1. Russia-Ukraine Conflict: The ongoing
conflict continued to disrupt global
wheat markets and affect energy prices,
particularly in Europe. This situation also
contributed to increased geopolitical risk
exposure for European stock markets,
especially the DAX in Germany.

2. Middle East Tensions: The conflict between
Israel and Hamas, along with Houthi
missile attacks on ships in the Red Sea,
heightened geopolitical tensions in the
Middle East. This raised concerns about
potential disruptions to oil supplies and
led to a spike in the geopolitical risk index,
indicating heightened market volatility
and potential impacts on global trade and
inflation.

3. US-China Relations: Trade tensions
between the U.S. and China continued to
influence market dynamics, particularly in
the technology sector, with implications
for U.S. tech stocks and broader market
trends.

4. BRICS+ Influence: The growing economic

and political power of the BRICS+
economies (Brazil, Russia, India, China,
South Africa, Egypt, Ethiopia, Iran, and the
UAE) began reshaping global economic
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dynamics, posing potential challenges
to the U.S. dollar’s status as the world’s
reserve currency.

Commodity Prices and Currency
Markets

In the commodity markets, oil prices showed
an upward trend, with Brent crude oil prices
surpassing $81 per barrel. This increase was
partly driven by anticipated impacts from
expanding U.S. sanctions on Russian exportsand
a general perception of economic robustness
suggested by recent U.S. labor data.

In contrast, gold prices dipped, influenced by a
stronger dollar following robust U.S. jobs data.
Spot gold fell to $2,684.39 per ounce.

In the currency markets, the U.S. dollar
strengthened following robust job growth
data, which reshaped expectations for Federal
Reserve interest rates. This led to a recalibration
of forex trading strategies, with traders
anticipating a potential single rate cut by June
2025. The euro and British pound weakened
against the stronger dollar, while the Australian
dollar also saw declines.

Monetary Policy and Economic
Indicators

Major central banks, including the Federal
Reserve, European Central Bank (ECB), and
Bank of Japan (BOJ), continued to use both
conventional and unconventional monetary
policy tools to manage economic conditions and
achieve their respective inflation targets. These
measures included setting key interest rates,
providing forward guidance, and implementing
asset purchase programs.

The ECB, in particular, decided to continue
steering its monetary policy stance through the
deposit facility rate, with short-term money
market interest rates expected to evolve around
this rate.
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Economic indicators, such as GDP growth
rates, employment figures, and inflation data,
remained crucial for assessing economic health
and shaping market expectations. The U.S. Jobs
Report (Nonfarm Payrolls) and Consumer Price
Index (CPI) continued to be closely watched by
investors and policymakers.

In conclusion, the global markets in January
and February 2025 navigated through a
complex landscape of regional economic
conditions, geopolitical tensions, and sector-
specific developments. While challenges
persisted, particularly in the U.S. tech sector
and certain Asian markets, there were also
signs of resilience and growth, especially in
European equities and Chinese tech stocks. The
interplay of these various factors underscores
the dynamic nature of global financial markets
and their increasing interconnectedness.

Developments with Reserve Bank of
India

Significant Developments in Reserve Bank of
India: January-February 2025

The Reserve Bank of India (RBI) experienced
a period of significant activity and policy
shifts during January and February 2025.
This comprehensive note outlines the key
developments that shaped the central bank’s
operations and its impact on the Indian financial
landscape during these two months.

Monetary Policy Decisions and Interest
Rate Changes

The most notable development during this
period was the RBI’s decision to adjust its
monetary policy stance:

1. Repo Rate Cut: On February 7, 2025, the
RBI’'s Monetary Policy Committee (MPC)
unanimously decided to cut the policy
repo rate by 25 basis points, reducing it
from 6.50% to 6.25%. This marked the first
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reduction in the repo rate in nearly five
years, signaling a shift in the RBI’s approach
towards supporting economic growth.

2. Economic Context: The rate cut was
influenced by a moderation in inflation,
which had eased to a five-month low
of 4.3% in January 2025. This provided
the RBI with more room to maneuver
and support economic growth through
monetary easing.

3. Previous Rate Adjustment: Prior to the
February meeting, the MPC had already
lowered the repurchase rate to 7.50%
at the end of January 2025, as part of its
ongoing efforts to manage inflation and
stimulate economic activity.

These decisions reflect the RBI’s strategic
approach to balancing inflation control with the
need to foster economic growth, particularly in
light of the easing inflationary pressures and
the broader economic context at the start of
2025.

Forex Reserves Management and

Currency Market Interventions

The RBI actively managed its foreign exchange
reserves and intervened in the currency market
during this period:

1. Decline in Forex Reserves: Leading up to
January 2025, the RBI’s foreign exchange
reserves saw a significant decline from
$705 billion in late September to $626
billion by January 10, 2025. This reduction
was primarily due to the RBI’s interventions
in the foreign exchange market to support
the Indian rupee against a strengthening
UsS dollar.

2.  Currency Market Interventions: The RBI
continued its involvement in currency
market interventions to curb excessive

volatility and maintain orderly market
conditions. Despite criticisms from some
qguarters, the RBI maintained that such
actions were crucial for stabilizing the
rupee.

3. Exchange Rate Policy: The RBI’s exchange
rate policy remained focused on managing
volatility rather than setting a fixed
exchange rate. The central bank intervened
in the foreign exchange market to smooth
out excessive fluctuations, consistent with
its stated policy objectives of allowing the
rupee to be market-determined while
preventing disorderly market conditions.

Digital Initiatives and Payment Systems

The RBI made significant strides in its digital
initiatives, particularly in the development of
the Central Bank Digital Currency (CBDC) and
enhancement of payment systems:

1. Digital Rupee (CBDC) Development:
The RBI continued to advance its CBDC
project, known as the Digital Rupee
(eX). This initiative aims to enhance
digital transactions and streamline
payments, offering a secure alternative
to traditional methods and unregulated
cryptocurrencies.

2. Pilot Projects: The RBI initiated pilot
projects to study the economic impact of
CBDC, involving several prominent banks.
These projects aimed to assess the CBDC'’s
impact on the economy and identify
effective implementation methods.

3. Programmability Features: The CBDC’s
programmability feature was highlighted,
allowing funds to be earmarked for
specific purposes, which could significantly
enhance the efficiency of government
schemes.
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4. Integration with Existing Payment Systems:
The RBI strategically considered the
integration of CBDC within India’s robust
payment systems to enhance the efficiency
and security of digital transactions.

5. Offline Payments: Efforts were made to
enable offline payments through CBDCs,
which is crucial for reaching the last layer
of financial inclusion, particularly in areas
with limited internet connectivity.

Inconclusion, the periodofJanuaryandFebruary
2025 was marked by significant developments
in the Reserve Bank of India’s operations.
From monetary policy adjustments and forex
management to digital currency initiatives and
regulatory updates, the RBI demonstrated its
commitment to maintaining financial stability,
fostering economic growth, and embracing
technological advancements in the banking
sector. These developments underscore the
RBI’s crucial role in shaping India’s financial
landscape and its responsiveness to evolving
economic conditions.

Developments with SEBI

The Securities and Exchange Board of India
(SEBI) experienced significant developments
during January and February 2025, marked by
leadership changes, regulatory reforms, and
enhanced market supervision measures.

A pivotal change occurred with the
appointment of Tuhin Kanta Pandey as the
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new SEBI Chairman, succeeding Madhabi Puri
Buch. Pandey, a seasoned IAS officer with
extensive experience as Finance Secretary,
began his three-year term on March 1, 2025.
His appointment comes at a challenging time,
with significant FIl withdrawals contributing to
bearish market trends.

SEBI introduced several key regulatory changes
aimed at strengthening market integrity and
investor protection. On January 8, 2025, a
circular was issued implementing substantial
changes to the governance of market entities,
particularly affecting Research Analysts and
Investment Advisors. These changes included
a graded deposit system, dual registration
allowances, and stringent requirements for Al
tool usage.

The regulator also established a regulatory
framework for Specialized Investment Funds
on February 27, 2025, catering to niche
investment  strategies. Additionally, SEBI
mandated the disclosure of industry standards
for Key Performance Indicators in draft offer
documents on February 28, 2025, enhancing
transparency for investors.

These developments reflect SEBI’'s ongoing
commitment to adapting to evolving market
dynamics, ensuring robust investor protection
mechanisms, and maintaining the integrity of
India’s securities market.
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