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Global macroeconomic overview

Gross domestic product (GDP) and growth

Global growth, after averaging 3.8% annually between 2000! and 2019, contracted 2.7% in 2020 as the Covid-19
pandemic disrupted economic activity. However, the contraction was considerably lower than that estimated by the
International Monetary Fund (IMF), with a strong rebound in manufacturing, shift to new ways of working, and fiscal and
policy support arresting a further slide.

In 2021, growth rebounded to 6.6%, led by vaccine-powered normalisation and continued fiscal support. However, in 2022
and 2023, it slowed to 3.6% and 3.5%, respectively, and is estimated to have slightly declined to 3.3% in 2024 and 2.8%
in 2025 owing to challenges such as supply-constraint-driven high inflation, tightening financial conditions, long-term
effects of the pandemic and geopolitical uncertainties.

The pace of global growth is projected to remain below the historical annual average of 3.8% (2000 to 2019) in 2026, on
account of restrictive monetary policies and withdrawal of fiscal support?.

Five-year historical data and growth forecast

Region-wise historic GDP growth rates and outlook

IMF has estimated global GDP growth at 3.3% for 2024 and has projected growth rates of 2.8% and 3.0% for 2025 and
2026, respectively, considering the current geopolitical uncertainties, increasing geoeconomic fragmentation, tighter
inflation-tackling monetary policies and fiscal support withdrawal amid high debt and extreme weather conditions.
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! Calendar year. Unless mentioned otherwise, the years correspond to calendar years throughout the report

2 IMF — World Economic Outlook reports of April, July, October 2024 and January, April 2025



Region-wise and country-wise economic review and outlook?®

Real GDP (on-year growth) 2019 2020 2021 2022 2023 2024 | 2025P | 2026P | 2030P

World 2.90% -2.70%  6.60% 3.60% 3.50% 3.30% 2.80% 3.00% 3.10%
us 2.60% -2.20%  6.10% 250% 2.90% 2.80% 1.80% 1.70% 2.10%
Euro area 1.60% -6.00%  6.30% 3.50% 0.40% 0.90% 0.80% 1.20% 1.10%
Japan -0.40%  -420% 2.70% 0.90% 1.50% 0.10% 0.60% 0.60% 0.50%
UK 1.60% -10.30% 8.60% 4.80% 0.40% 1.10% 1.40% 1.40% 1.40%
China 6.10% 2.30% 8.60% 3.10% 5.40% 5.00% 4.00% 4.00% 3.40%
India 3.90% -580%  9.70% 7.60% 9.20% 6.50% 6.20% 6.50% 6.50%

P: Projected (years mentioned correspond to the calendar years for the world and countries except India; for India 2019 refers to fiscal
2020 and so on)

Source: Crisil Intelligence, Industry, IMF

Global Outlook

The global economic outlook is marked by increasing uncertainties, driven by governments around the world reordering
policy priorities, resulting in divergent and swift policy changes. According to the World Economic Outlook (WEO), global
growth rates have been revised downwards, reflecting effective tariff rates at levels not seen in a century and a highly
unpredictable environment. The ongoing trade war and heightened trade policy uncertainty may further hinder both short-
term and long-term growth prospects, with the potential to jeopardize progress toward a more resilient global economy.
The WEO estimates that global growth will be impacted by these factors, with the US economy expected to slow down to
1.8% in 2025 and 1.7% in 20264, the Euro area growing at 0.9% in 2024 and 0.8% in 2025, and other regions
experiencing varying degrees of slowdown.

The global economy is facing significant challenges, with scaling back international cooperation potentially exacerbating
the situation. The impact of trade tensions and policy uncertainties is being felt across regions, with countries such as
Japan, the UK, and China experiencing slowdowns in growth. The WEO's summary highlights the need for coordinated
policy responses to mitigate the effects of these uncertainties and support global economic growth. With the global
economy at a critical juncture, it is essential for governments and policymakers to work together to address these
challenges and promote a more stable and resilient global economy.

India: The fastest-growing economy

India has emerged as the fastest-growing major economy, with a remarkable growth trajectory, and is currently the 4th
largest economy in the world. The country's GDP has bounced back from a pandemic-induced 5.8% contraction in 2020,
growing 9.7%, 7.6%, 9.2%, and 6.5% year-on-year in 2021, 2022, 2023, and 2024 respectively. This robust growth can be
attributed to rising incomes, infrastructure development, changing consumption trends, a younger population, and rapid
urbanisation, which are expected to continue driving growth in the coming years. With a strong foundation in infrastructure
and manufacturing, India is poised to sustain its growth momentum, with the IMF projecting an annual rate of 6-7% over
the next five years, making it an attractive destination for investment and economic growth.

8 Al classifications according to IMF
4 All forecasts are by the IMF unless stated otherwise



Global GDP overview® (value in $ trillion, % share)

Global GDP split by region - 2025P

100% = global GDP in CY25 = $113.8
trillion

= United States

China
= Germany
. $43.89 Trillion,
India 38.6%
= Japan $19.23 Trillion,
. . 16.9%
= United Kingdom
= France
Others $3.21 Trillion, 2.8%
$3.84 Trillion, 3.4% $4.74 Trillion,

$4.19 Trillion, 3.7%_/ $4.19 Trillion, 3.7%  4-2%

Source: Crisil Intelligence, IMF, Industry

Note: This data, as presented by the IMF, is as of April 2025, P: Projected

The US is the largest economy in the world with an estimated GDP (current prices) of $30.51 trillion, accounting for
approximately 26.8% of the world’s GDP (current prices) of $113.8 trillion in 2025. China is the second-biggest economy,
accounting for 16.9% of the world’s GDP. India has overtaken Japan to become the world’s fourth-largest economy in
May 2025 and is now poised to surpass Germany to claim the third position within the next 2.5 to 3 years, according to
NITI Aayog.

Impact of tariff escalations, protectionist measures on global growth outlook

The global trade environment has become increasingly uncertain due to ongoing tariff tensions between major
economies, including the US and China. The World Trade Organization (WTQO) estimates that the US-China tariff dispute
alone could cut trade between the two countries by 80% and reduce global growth by 7% in the long run. This has
resulted in significant supply chain disruptions and shrinkage in global export volumes, with the WTO warning of a
potential decline in global trade if tensions persist.

In India, merchandise exports have remained flat in recent years, while services exports have performed better, growing
at 13.1% in April-February of fiscal 2025. The near-term impact of tariff escalations on India's trade will depend on the
final tariff levels and trade deals struck with the US and other countries. To mitigate this, the government must support the
investment cycle by meeting budgetary capital expenditure targets and capitalise on supply chain reorientation,
particularly in electronics and solar sectors, which are backed by Production Linked Incentive (PLI) schemes.

The monetary policy has also eased, with the Reserve Bank of India cutting the repo rate by 25 basis points in April and
adopting an ‘accommodative' stance. Further rate cuts of 25 basis points each are anticipated in fiscal 2026, which will
boost consumption in urban areas where credit penetration is higher. Overall, a combination of government support,
monetary policy easing, and strategic trade agreements will be crucial in navigating the uncertain global trade
environment and driving India's economic growth in the coming years.

5 E: Estimated as per the projections in the IMF report



India’s growth projection for fiscal 2026°

Q1 6.5
Q2 6.7
Q3 6.3
Q4 6.5

Source: Crisil Intelligence, Reserve Bank of India

However, the heightened uncertainty and the impact on trade will create a downside to our growth forecast of 6.5%. As
the global trade landscape continues to evolve, it is essential for businesses to remain vigilant and adapt to the changing
environment to mitigate the risks and capitalise on the opportunities that arise.

Adverse effect on global trade, supply-chain and export volume

The global trade landscape has withessed significant disruptions in recent times, particularly with the escalation of tariff
tussle between the US and China in 2025. According to the World Trade Organization (WTO), the recent tariff escalations
are projected to trigger a decline of 0.2% in global merchandise trade volume in 2025, with risks escalating to a 1.5%
decline if reciprocal tariffs and trade policy uncertainty intensify. This contraction is expected to have regional disparities,
with north American exports potentially plummeting 12.6%, while imports may drop 9.6%, as reported by the International
Monetary Fund (IMF).”

The impact of these disruptions will be felt disproportionately by developing economies, with the United Nations warning
of a "catastrophic" impact, including a potential contraction of 0.7% in global GDP and a 3-7% decline in trade. Countries
like Cambodia, Laos and Myanmar are likely to be severely affected. 8 In contrast, Asia and Europe may experience
modest growth of 1-2% due to trade diversion resulting from US-China tensions, as noted by the Asian Development
Bank (ADB). The electronics and automotive sectors are accelerating their plans to diversify manufacturing beyond China,
with India and Southeast Asia emerging as manufacturing alternatives. The US has criticized the BRICS group, which
includes India, and has threatened to impose additional tariffs (taxes on imported goods) of 10%. Additionally, the US has
imposed a 50% tariff on copper and copper products, a major export from India to the US. However, India is currently in
negotiations with the US to try to reduce or eliminate these tariffs through a trade deal.

The crisis highlights the need for multilateral cooperation to stabilize trade flows and prevent a prolonged contraction. With
sector-specific impacts, such as price hikes of 10-15% in the automotive sector and cost increases of 20-30% for China-
made components in the electronics sector, the need for a coordinated response to mitigate the effects of the trade
disruptions is becoming increasingly urgent.

5 RBI Issues April 2025 Policy Update, Ministry of Finance
7 World Trade Organization
8 World Economic Situation and Prospects 2025, United Nations



India’s macroeconomic overview

GDP trend and composition by sectors

India's economy has demonstrated remarkable resilience, with its GDP increasing to Rs 188 trillion in fiscal 2025,
representing a six-year compound annual growth rate (CAGR) of 5% between fiscal 2019 and 2025. Notably, India is the
fastest-growing economy among the G20 countries in fiscal 2024 and fiscal 2025, and is projected to maintain this
position until 2030, driven by rising incomes, infrastructure development, favorable consumption trends, a younger
population, and rapid urbanization. After a pandemic-induced contraction of 5.8% in fiscal 2021, India's GDP rebounded
strongly, growing 9.7% and 7.6% year-on-year in fiscals 2022 and 2023, respectively, fuelled by pent-up demand in
sectors such as manufacturing and construction, positioning the country for sustained economic growth in the coming
years.

Real GDP trend (at constant 2011-2012 prices)

Rs trillion
FY19-FY25 CAGR: 5.0% FY25-FY30P CAGR: 6.5%
300.0 9.7% 9.2% 12.0%
7.6%
250.0  6.5% 6.5% 6.5% 8.0%
200.0 3.9% 4.0%
(@]
150.0 @) 0
(o) (o)
o ™ N — 0.0%
100.0 o o)
% S
50.0 -4.0%
5.8%
0.0 -8.0%
FY19 FY20 FY21 FY22 FY23 FY24P FY25E FY30P
= [ndia GDP y-0-y growth(%)

For FY24P, P: Provisional; while for FY30P, P: Projected; E: Estimated, FY: Fiscal year

Source: Central Statistical Office (CSO), Crisil Intelligence
In fiscal 2024, India’s GDP is estimated to have grown 9.2% year-on-year® owing to strong output from the services and
manufacturing sectors and robust infrastructure spending. In fiscal 2025, GDP growth moderated to 6.5% due to rising

borrowing costs, geopolitical tensions, and fiscal consolidation, leading to lower capital expenditure (capex) by the
government, despite support from the demand side on account of above-normal monsoon and easing inflation.

Yearly demand-side real GDP growth (%0)°

At constant 2011-2012 prices FY19 FY20 FY21 FY22 FY23 FY24P FY25E

Private consumption 7.1% 5.2% -5.3% 11.7% 7.5% 5.6% 7.6%
Government consumption 6.7% 3.9% -0.8% 0.0% 4.3% 8.1% 3.8%
Gross fixed capital formation 11.2% 1.1% -7.1% 17.5% 8.4% 8.8% 6.1%
Exports 11.9% -3.4% -7.0% 29.6% 10.3% 2.2% 7.1%

9 Notably, there could be another growth revision for fiscal 2024
10 Statistics from second advance estimates of gross domestic product 2024-25



At constant 2011-2012 prices FY19 FY20 FY21 FY22 FY23 FY24P FY25E

Imports 8.8% -0.8% -12.6% 22.1% 8.9% 13.8% -1.1%

Source: Crisil Intelligence, Central Statistical Office (CSO)

E: Estimated; FY: Fiscal year P: Provisional

India’s economic growth in fiscal 2024 has been pushed largely by private sector investments, which rose 9% year-on-
year. Several government schemes, such as Make in India and Atmanirbhar Bharat to make India a manufacturing, hub
have supported private sector investments in existing and new-age sectors.

However, investment growth has slowed significantly in fiscal 2025, due to a deceleration in government capex and
sluggish private investments. As a result, gross fixed capital formation is expected to moderate to 6.1% year-on-year from
8.8% in the previous fiscal. We anticipate a notable shift in consumption patterns, with government expenditure expected
to moderate to 3.8% in the current fiscal from 8.1% in the previous year. Conversely, private consumption is projected to
grow 7.6% year-on-year from 5.6% in the previous fiscal.

Split of gross value added (GVA) by type of economic activity (% split, Rs trillion)
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Source: Crisil Intelligence, CSO

FY: Fiscal year

The GVA clocked a CAGR of 5.1% between fiscals 2019 and 2025, rising to Rs 171.8 trillion in fiscal 2025 from Rs 127.3
trillion in fiscal 2019. During this period, the only year-on-year decline occurred in fiscal 2021, when GVA reduced 4%
year-on-year due to pandemic-induced lockdowns. However, it rebounded by 7.2% year-on-year in fiscal 2022 over fiscal
2021 owing to pent-up demand across sectors.

The share of the services sector has remained the highest in the overall GVA, accounting for 53-55% during each of the
last five to six fiscals. It was followed by manufacturing and agriculture sectors (contributing 17-18% and 15-16%,
respectively) in each of the fiscals.



Yearly growth rate in supply-side GVA by economic activity

At basic prices FY19 FY20 FY21 FY22 FY23 FY24E FY25P

Agriculture and allied 2.1% 6.2% 4.0% 4.6% 4.7% 1.4% 4.6%
Industry* 3.1% -0.5% -6.3% 8.3% 7.2% 6.1% 4.5%
Manufacturing 5.4% -3.0% 3.1% 10.0% -2.2% 9.9% 4.3%
Construction 6.5% 1.6% -4.6% 19.9% 9.4% 9.9% 8.6%
Services” 7.2% 6.4% -8.4% 9.2% 10.0% 7.6% 7.3%

* Industry includes mining and quarrying, electricity, gas, water supply and other utilities

 Services related to trade, hotels, transport, communication, broadcasting, finance, real estate, public administration, defence and
professional and others

E: Estimated; FY: Fiscal year, P: Provisional

Source: Crisil Intelligence, CSO

On the supply side, India’s GDP is estimated to have grown in fiscal 2024, owing to strong growth in construction,
manufacturing and services sectors, which benefitted from robust capital investments by the private sector. The
manufacturing sector's growth trend is expected to remain robust, with a notable increase in yearly growth rate, from -
3.0% in fiscal 2020 to 10.0% in fiscal 2022, and further accelerating to 9.9% in fiscal 2024. Although a decline to -2.2%
was observed in fiscal 2023, the sector is expected to recover with a growth rate of 4.3% in fiscal 2025. This volatility
notwithstanding, the manufacturing sector's growth outlook remains positive, driven by various initiatives and reforms, with
the sector's growth rate expected to stabilize and contribute significantly to the overall economic growth.

GDP growth outlook — key growth drivers

Strong domestic demand and consumption are expected to drive India's growth, with urban consumption strengthening
and rural demand remaining robust. Manufacturing and industrial growth are also expected to be key drivers, with a
projected 9% annual growth rate from fiscal 2025 to fiscal 2031, driven by the Production Linked Incentive schemes and
the Make in India initiative.

Infrastructure investment and capital expenditure are also expected to support growth, with the government allocating a
record %11.21 trillion for capex in fiscal 2026, and large-scale public infrastructure projects driving economic activity and
improving logistics, leading to increased economic growth.

Threats and challenges

Global trade uncertainties and geopolitical tensions pose downside risks to India's growth, particularly to exports. The
impact of recent tariff escalations, protectionist regimes, and supply chain disruptions could lead to a decline in global
trade, affecting India's export-heavy sectors.

The Indian manufacturing sector also faces challenges such as infrastructure deficiencies, shortage of skilled labor, and
regulatory hurdles, which require coordinated policy reforms and infrastructure investment to unlock the sector's full
potential and sustain growth.



Performance of key macroeconomic indicators

Index of Industrial Production growth trend

India’s Index of Industrial Production (IIP) averaged 3.8% between fiscals 2018 and 2023, before surging to 6.0% in 2024,
led by a strong pick-up in the manufacturing of electrical equipment and basic metals. Further, an uptick in consumer
durables aided IIP growth.

_ FY19 FY20 FY21 FY22 FY23 FY24 FY25
1P

3.8% - 0.9% - 8.9% 11.8% 5.5% 6.0% 4.0%

Source: NSO, Ministry of Industry and Commerce, Crisil Intelligence

Note: Data for FY25 is from April 2024 to February 2025

Per capita GDP and income growth trend

A country’s gross national income (GNI) is derived at by adding overseas receipts to the GDP and subtracting overseas
payments in the form of wages, salaries, and property income. India's gross national income (GNI) per capita has shown a
largely positive growth trend, except a decline of 7% in fiscal 2021 due to a dip in GDP. However, it rebounded with a 9%
growth in fiscal 2022, driven by recovery in demand, labor market, and consumer sentiment. The growth remained
rangebound, increasing 5-7% year-on-year in fiscals 2023 and 2024, reflecting economic stabilization and a positive
outlook. Notably, India's GDP has grown at a compound annual growth rate (CAGR) of 3.9% from fiscal 2019 to fiscal
2025. This steady growth trajectory underscores the country's economic resilience and potential for sustained
development.
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Source: NSO, Ministry of Industry and Commerce, Ministry of Statistics and Programme Implementation, Crisil Intelligence

FY 2024 and FY2025P values are as per second advance estimates of gross domestic product 2024-25 by NSO

Investment trends and FDI inflow

The Indian economy has been witnessing a significant transformation in recent years, driven by a combination of policy
reforms, infrastructure development, and a strong domestic market. One of the key indicators of this transformation is the
robust growth in foreign direct investment (FDI) inflows.

India has recorded a significant increase in FDI inflows, with $40.7 billion in FDI inflows for fiscal 2025 (till December
2024), marking a 27% increase over the same period last year, according to data from the Department for Promotion of



Industry and Internal Trade (DPIIT). ! This growth is a testament to the country's improving investment climate and its
attractiveness to foreign investors. Cumulative FDI since April 2000 crossed the $1 trillion mark, underscoring the long-
term commitment of foreign investors to the Indian economy, while the net FDI fell by 96.5% in fiscal 2025 to $353 million,
driven by significant capital repatriation from IPO exits and increased outward investments by Indian firms.

Global standing

India is among the top recipients of FDI globally, with inward investment positions rising significantly in recent years.
According to the United Nations Conference on Trade and Development (UNCTAD), the country was the ninth largest
recipient of FDI inflows in 2020, with a total of $64 billion. The country is expected to continue to attract significant FDI
inflows in the coming years, driven by its large and growing market, skilled workforce, and favourable government
policies. As per a report by the National Investment Promotion and Facilitation Agency (Invest India), India is expected to
attract FDI inflows of $150 billion by 2030, logging a CAGR of 12% between 2020 and 2030.12

India's investment trends and FDI inflow have been robust, driven by policy reforms, infrastructure development and a
strong domestic market. The country's growing prominence as a preferred investment destination is expected to continue
in the coming years, driven by its large and growing market, skilled workforce, and favourable government policies. With
the government's focus on improving the investment climate and attracting more capital, the country is expected to
emerge as a major player in the global economy.

Key government schemes for end-use industries

The Indian government has introduced several key schemes to support the growth of industries. These initiatives are
expected to drive demand for cold finished steel tubes and forging components, and have a significant impact on the
industry's growth.

Atmanirbhar Bharat Mission

The Atmanirbhar Bharat initiative, launched in 2020, is the government's flagship mission to make India self-reliant in
manufacturing, technology, and supply chains. To achieve this goal, the government has introduced policies like the
Production Linked Incentive (PLI) scheme, with an outlay of 1.97 trillion (over US$26 billion) till March 2025, aimed at
boosting domestic capabilities and reducing import dependence. Additionally, initiatives like Make in India and public
procurement preferences for domestic manufacturers are also being implemented to foster global competitiveness and
support the growth of Indian industries, driving the country's economic development and self-reliance in the years to
come.

Key features and implementation

1. The Production Linked Incentive (PLI) scheme offers financial incentives to manufacturers based on incremental sales
of domestically produced goods and has been introduced in 14 key sectors to drive growth and self-reliance.

2. Railway modernisation like indigenous manufacturing of rolling stock (Vande Bharat, Amrit Bharat Express trains),
track components, signalling systems (Kavach), and air braking systems.

3. Defence indigenisation including ban on imports of select defence equipment and components, with incentives for
local production of artillery, armoured vehicle parts, and ammunition.

4. Government procurement policies prioritise domestically produced tubes, forgings, and critical components.

5. Support for micro, small, and medium enterprises (MSMES) by offering collateral-free loans, fund infusion, and revised

1 Ministry of Commerce and Industry
12 National Investment Promotion and Facilitation Agency



definitions to empower SMEs.

6. Inclusive development to empower rural and urban economies, with infrastructure and financial support, creating jobs
and fostering entrepreneurship.

Impact of Atmanirbhar Bharat on cold finished steel tubes and forging components

This initiative has had a significant impact on the cold finished steel tubes, and forging components industries. In the
railways sector, domestic manufacturing of coaches, wagons, and locomotives has increased demand for cold finished
steel tubes and forged components. The Indian Railways has set a target to produce over 8,000 coaches in fiscal 2026,13
driving demand for cold finished steel tubes and forged components.

The Indian government has set an ambitious target of achieving Rs 3 trillion (approx. US$35 billion) in defence production
by 2029, as announced by the Ministry of Defence. The promotion of domestic production of defence equipment, including
artillery, armoured vehicles, and ammunition, is expected to drive demand for high-strength tubes and forgings, with the
defence sector poised for significant growth over the next few years.

The Atmanirbhar Bharat initiative has also opened new export opportunities for Indian manufacturers and encouraged
innovation and R&D. The Production Linked Incentive (PLI) Schemes, with an outlay of Rs. 1.97 trillion, aim to enhance
India's manufacturing capabilities and exports, with a potential to boost production, employment, and economic growth.
This is expected to have a significant impact on the industry, driving growth and development in the cold finished steel
tubes, and forging components sectors.

PM Gati Shakti National Master Plan

Launched in October 2021, the PM Gati Shakti National Master Plan (NMP) is a Rs 100 trillion initiative aimed at
revolutionising the country’s infrastructure and logistics landscape. The plan integrates the efforts of 44 central ministries
and 36 states/UTs, bringing together over 1,600 data layers into a centralised digital platform for synchronised
infrastructure planning and execution. The vision is to create seamless multi-modal connectivity across seven core areas
(railways, roads, ports, waterways, airports, mass transport and logistics infrastructure) with the support of energy, IT,
water, and social infrastructure. As of October 2024, 208 major infrastructure projects worth Rs 15.39 trillion had been
assessed and mapped under the Gati Shakti framework.14

Key features and implementation

1. Digital integration by using the GIS-based platform — developed by the Bhaskaracharya National Institute for Space
Applications and Geo-informatics (BISAG-N), using ISRO satellite imagery and Survey of India maps — enables real-
time mapping and monitoring of all infrastructure projects

2. Multi-modal connectivity by aligning major initiatives such as Bharatmala (roads), Sagarmala (ports), UDAN (regional
air connectivity) and dedicated freight corridors under one umbrella

3. The Unified Logistics Interface Platform (ULIP) provides a single-window digital interface for seamless cargo
movement

4. A three-tier monitoring system ensures alignment and timely execution across ministries and states

5. State governments integrate their projects into the Gati Shakti portal, digitising land, road, and utility corridors for
better planning

6. The plan covers economic clusters such as textile, pharma, defence, electronics, fishing, and agriculture zones,

13 Coach Production Programme 2025-26, Ministry of Railways
14 Transforming India’s Transport Infrastructure, PIB



improving connectivity and competitiveness for Indian businesses
Impact of PM Gati Shakti on cold finished steel tubes and forging components

The massive investment of Rs 100 trillion in infrastructure development is anticipated to drive sustained demand for
structural steel tubes and forged components, with the Ministry of Railways alone planning to invest Rs 16.7 trillion by
2031 in modernizing its infrastructure.

The scheme's focus on developing highways, airports, and ports will also rely heavily on cold finished steel tubes for
structural frameworks, signages, and safety barriers, while forged components will be essential for heavy-duty
applications. Furthermore, the development of defence corridors and industrial parks will necessitate increased production
of high-strength tubes and forgings for specialized infrastructure, machinery, and transport systems. As a result, the PM
Gati Shakti scheme is poised to drive significant growth in these industries, with a projected increase in demand for
advanced tubes and forgings.

The scheme's implementation is also expected to bring about operational efficiencies, with the digital integration and
single-window clearance system reducing project delays by 30-40% and logistics costs from 13-14% of GDP to 8-9%.15
This will enable tube and forging manufacturers to plan capacity expansion and supply chains with greater certainty,
increasing their competitiveness. Overall, the PM Gati Shakti scheme is expected to transform the country's infrastructure
and logistics landscape, driving economic growth and competitiveness.

National Rail Plan 2030

The National Rail Plan (NRP) 2030 is a comprehensive strategy made by Indian Railways to create a “future-ready”
railway system by 2030, with the capacity to meet demand through 2050. The plan aims to increase the modal share of
railways in freight to 45% by 2030, up from 27% in 2022 and to make railways the backbone of India’s logistics network.6

Key features and implementation

1. Achieve 100% electrification of the railway network by 2030, supporting green and sustainable growth, as of January
2025, Indian Railways has achieved 96.5% electrification of its broad-gauge network.

2. Upgrade speeds to 160 km/h on Delhi-Howrah and Delhi-Mumbai routes, and to 130 km/h on all Golden Quadrilateral
and Diagonal routes

3. Identify and implement new dedicated freight corridors (East Coast, East-West, North-South) to support freight growth
4. Adopt advanced signalling, eliminate level crossings, and invest in high-speed rail and modern rolling stock

5. Explore public-private partnerships and innovative financing for project delivery
Impact of NRP 2030 on cold finished steel tubes, air braking system and forging components

The modernisation of rolling stock under NRP 2030 also drives demand for cold finished steel tubes and high-strength
forgings. New high-speed and heavy-haul trains need cold finished steel tubes for frames and air brake systems, and
high-strength forgings for wheels, axles, and couplings.

The Indian Railways has announced plans in February 2024, to upgrade 40,000 standard rail coaches to Vande Bharat
standards over the next 8-10 years, with a phased rollout of approximately 4,000 bogies per year. This ambitious
modernization initiative is expected to generate significant demand for components, including precision tubes and high-
strength forgings, which will be essential to produce these advanced coaches.

15 Ease of Doing Business Report 2020, World Bank
16 Ministry of Railways



The railways’ share in steel tube and forging demand has grown steadily, with infrastructure projects and rolling stock
modernisation as key drivers. The 2030 outlook is promising, with the demand for tubes and forgings set to rise sharply,
especially for high-speed, heavy-haul and electrified routes.

Dedicated freight corridors (DFCs)

DFCs are specialised railway lines designed exclusively for freight movement, separating cargo from passenger traffic to
improve speed, efficiency, and capacity. The two flagship corridors — the Western DFC (Delhi to Mumbai) and Eastern
DFC (Ludhiana to Dankuni) — span over 2,800 km and are among the largest infrastructure projects in India. Three more
corridors (East Coast, East-West, and North-South) are planned under the National Rail Plan.

Key features and implementation

1. DFCs are built to handle heavier and longer trains, with higher axle loads and advanced signalling
2. Freight trains on DFCs can run at up to 100 km/h, double the average speed on conventional lines
3. By shifting freight to dedicated lines, DFCs free up capacity for passenger trains on existing routes
4

DFCs include state-of-the-art freight terminals, logistics parks and automated handling systems
How DFCs support cold finished steel tubes, and forging components

The construction of these corridors requires high-strength steel tubes for various infrastructure components, such as
bridges and signalling masts, driving demand for these products. For instance, the Indian Railways plans to use over 2
million tonnes of steel for the construction of the eastern and western DFCs, which is expected to boost the demand for
high-strength steel tubes.

The DFCs also rely heavily on cold finished steel tubes and advanced forgings for the rolling stock, including specialised
wagons and braking systems, as well as for the construction of logistics parks and terminals. This has not only driven
growth in the domestic market but has also enhanced India's credentials as a supplier of advanced tubes and forgings for
global projects. The government has set a target to increase the country's exports of steel products to $20 billion by 2025,
and Indian companies are now being considered for global projects in Southeast Asia and Africa.l’

The growth of the cold finished tubes, and forging components industries is expected to continue, driven by the
government's plan to invest in the development of new corridors and boost the growth of the logistics sector. With three
more corridors planned, total demand for tubes and forgings is expected to double by 2030, with allied sectors such as
logistics and construction experiencing significant spillover benefits. As a result, the Indian industry is well-positioned to
capitalise on this growth and become a global leader in the supply of advanced tubes and forgings for railway logistics
and infrastructure.

Amrit Bharat Station Scheme

Launched in February 2023, the Amrit Bharat Station Scheme aims to modernise and redevelop 1,309 railway stations
across the country, transforming them into world-class transport hubs with upgraded amenities, safety, and sustainability
features. The scheme is a cornerstone of the government’s infrastructure modernisation drive, aligning with the broader
Viksit Bharat vision. As of July 2025, 103 railway stations across 18 stations haven renovated under the scheme.

The scheme mandates the use of advanced materials, for various components of railway stations, including roofing,
pillars, platforms, and footbridges. According to the Ministry of Railways, each station requires approximately 10 kg of
steel tubes per square foot, which is about double the requirement for high-rise buildings.8 For instance, large stations

17 Ministry of Steel
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such as New Delhi may need 40,000 tonne of steel tubes and smaller ones 500-600 tonne.

The scheme's emphasis on modern station designs, which rely on modular, pre-engineered construction, has also
increased the demand for cold finished steel tubes. These tubes are preferred for their high strength-to-weight ratio,
corrosion resistance, ease of fabrication and quick assembly. They also enhance structural integrity and aesthetic appeal.
Furthermore, the scheme's focus on safety and durability has led to an increase in demand for forged components in
station infrastructure, such as support brackets, railings, and critical load-bearing assemblies.

The growth of the cold finished steel tubes and forging components industries is expected to continue, driven by the
government's initiatives and the increasing demand for infrastructure development. The scheme provides sustained,
large-scale demand for tube manufacturers, especially those with innovative products and capacity for high-volume
supply, leading to volume and margin expansion. Manufacturers are investing in technology and capacity expansion to
meet the scheme's requirements, boosting competitiveness and product quality.



Overview of the domestic manufacturing sector

GVA growth of manufacturing sector in India (Rs trillion)
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Manufacturing contributed 17% to India’s GVA. India has the potential to become one of the largest manufacturing hubs,
driven by initiatives such as the Production Linked Incentive (PLI) scheme and Aatma Nirbhar Bharat Abhiyan, with other
enabling factors like the Foreign Trade Policy (FTP) with incentives and tax benefits, promotion of exports, and
development of export hubs. The manufacturing sector's Gross Value Added (GVA) growth is expected to accelerate, with
a CAGR of 6.5% from fiscal 2019 to fiscal 2025, reaching Rs 29.5 trillion by fiscal 2025, and contributing 17% to the total
GVA of Rs 171.8 trillion in fiscal 2025, driven by a significant year-on-year (y-o0-y) growth of 8.5% in fiscal 2022 and 7.4%
in fiscal 2024. This growth trajectory underscores India's potential to emerge as a major manufacturing hub, with the
sector's GVA increasing by over 26% from fiscal 2019 to fiscal 2025.

FDI in the manufacturing sector

Foreign direct investment flows to India (US$ billion)
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The Indian manufacturing sector has seen significant growth in foreign direct investment (FDI) due to the Government's
liberalized policies and initiatives. FDI equity inflows into the sector rose 69% to $165 billion between 2014-2024,
compared with $98 billion over 2004-2014, driven by programs such as Make in India and PLI schemes. The
Government's decision to permit up to 100% FDI in manufacturing through the automatic route has simplified market entry
and boosted investor confidence.

The sectoral impact of FDI in manufacturing is notable, with significant investments flowing into automobiles, electronics,
and pharmaceuticals. Maharashtra has emerged as the top state for FDI inflows, attracting over $16.6 billion in fiscal
2025. The PLI scheme is expected to attract investments worth $520 billion by 2025, creating over 1 million jobs, and the
government continues to raise FDI limits in key sectors to attract more foreign capital, as stated in the Union Budget 2023-
24, further boosting the manufacturing sector's growth.



Trade statistics for engineering products

Value of Indian exports (USD billion)

Total Exports Merchandise Exports Services Exports Engineering Goods Exports

FY2019 538.1 330.1 208.0 80.8
FY2020 526.6 3134 213.2 76.0
FY2021 497.9 291.8 206.1 73.9
FY2022 676.5 422.0 254.5 108.2
FY2023 776.4 451.1 325.3 103.2
FY2024 778.1 437.1 3411 105.6
FY2025 824.9 437.4 387.5 112.7

FY: Fiscal Year

Source: Monitoring Dashboard, DGFT, Ministry of Commerce and Industry, Crisil Intelligence

Indian exports have grown steadily, reaching a record US$ 824.9 billion in fiscal 2025, up 6% from previous fiscal year.
This includes both merchandise and services exports. India’s export of non-petroleum merchandise goods has been
increasing at about 8 to 9% historically. This is expected to increase considering current situation about tariffs in China.

Top destinations for Indian merchandise exports in Top destinations for Indian engineering goods exports

FY2025 in FY2025
86.5 20.0% 18.28 16.2%
UAE 36.6 8.5% UAE 8.20 7.3%
Netherlands 22.8 5.3% Saudi Arabia 5.57 4.9%
UK 14.5 3.4% Singapore 4.47 4.0%
China 14.3 3.3% Germany 4.01 3.6%
Others 262.7 59.7% Others 72.21 64.0%
Total 437.4 100% Total 112.7 100%

Note: FY: Fiscal year

Source: Monitoring Dashboard, DGFT, Ministry of Commerce and Industry, Crisil Intelligence

In fiscal 2025, the United States emerged as the leading destination for Indian merchandise exports, accounting for 20%
of the total exports, valued at USD 86.5 billion. The top destinations for Indian engineering goods exports also saw the
USA at the forefront, with a share of 16.2%. Notably, the total Indian merchandise exports reached $437.4 billion, with a
significant 59.7% attributed to other countries, indicating a diverse export market.

Export-Import analysis of engineering goods for India (USD billion)

The engineering products sector witnessed a notable trend, with exports reaching USD 113 billion in fiscal 2025,
representing a CAGR growth of 5.7%. The sector's import values also saw a substantial increase, with a CAGR of 6.1%
from fiscal 2019 to fiscal 2025. This resulted in a widening deficit, which stood at USD 35 billion in fiscal 2025 from USD 23
billion in fiscal 2019.
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Category wise breakup of engineering products (value in USD billion, % share)
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Source: Monitoring Dashboard, DGFT, Ministry of Commerce and Industry, Crisil Intelligence

In fiscal 2025, the engineering products sector was led by automobiles and parts, and industrial machinery and parts,
which collectively accounted for 36.1% of the total exports. The category-wise breakup reveals a diversified export base,
with six categories contributing over 10% each to the total exports of $112.7 billion. Notably, iron & steel and products,
and electrical machinery also emerged as significant contributors, with shares of 17.2% and 12.8%, respectively.

Sectoral demand drivers

The domestic manufacturing sector is closely linked to the performance of key end-use industries that drive demand for
critical engineering inputs such as forging components, seamless pipes, and precision tubes. Among these, the thermal
power and automotive sector hold significant position. The thermal power sector continues to be a major user of seamless
pipes and engineering components, with demand sustained by ongoing capacity additions and modernisation of existing
plants. Similarly, automotive industry, as one of the largest consumers of forgings, has witnessed steady growth supported
by rising vehicle demand, increasing localisation, ad policy thrust on electric mobility.

In addition, oil and gas, railways, processing industries and defence contribute significantly to the demand landscape. These
sectors collectively form a crucial demand base, reinforcing the long-term growth potential of domestic manufacturing.

Thermal power sector

The Indian manufacturing sector is a vital component of the country's economy, and the thermal power sector plays a



crucial role in supporting its growth. As the backbone of India's electricity generation, thermal power accounts for the
largest share of the energy mix. As of January 2025, thermal capacity stood at 240 GW, according to the Ministry of
Power (2025). This significant capacity is a testament to the sector's importance in meeting the country's energy
demands.

Thermal Power Capacity in Indian (GW)
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Despite the rapid expansion of renewable energy, coal-fired plants remain critical for meeting peak demand and ensuring
grid stability, especially during periods of high consumption such as heatwaves. The government continues to add new
coal capacity alongside renewables, but the pace of thermal growth is moderating as clean energy investments rise.
Furthermore, efforts to ensure supply security have led to improved coal stock levels at thermal plants, with 58.1 million
tonnes available at the start of fiscal 2026, as reported by the energy and clean air organization (2025).

The thermal power sector remains essential for India's energy security and economic growth in the near term, despite the
country's aim to gradually reduce fossil fuel dependency. As the sector continues to evolve, it is expected to play a vital
role in supporting the growth of the Indian manufacturing sector, with the government's efforts to ensure a balanced
energy mix and supply security. As noted by India Briefing (2025), India's power sector in 2025 is expected to be shaped
by a mix of thermal and renewable energy sources, with the government's policies and initiatives aimed at promoting a
sustainable and secure energy future.

Automotive sector

Indian automotive sector is one of the largest in the world, with the two-wheeler segment playing a dominant role. The
two-wheeler market hit a peak in fiscal 2019 followed by a decline due to economic slowdown and COVID-19. The sector
recovered from fiscal 2023 onward with a CAGR of 13%, with strong domestic and export growth. 1° The sector is poised
to cross pre-COVID volume levels in fiscal 2026, with estimated growth of 8-10% between fiscal 2025 to 2030.

Two-wheeler domestic sales in Indian (million units)
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The two-wheeler segment is driven by factors such as rural demand, electrification, and premiumization trends, with a
focus on lightweight, high-performance components. The forging and precision tube industries play a vital role in the two-
wheeler segment, with a strong correlation between the two. The sector depends on these industries for critical parts,
including steering shaft tubes, telescopic front fork tubes, and exhaust tubes. With the two-wheeler segment poised to
cross pre-COVID volume levels in fiscal 2026, the demand for these critical components is expected to drive growth in the
forging and precision tube industries.

Key initiatives supporting the domestic manufacturing industry

Make in India

Make in India was launched in 2014 to revive the manufacturing sector and boost economic growth. The initiative aimed
to create jobs and reduce import dependence. It focused on 25 key sectors, including automobiles and electronics. This
initiative was crucial for India's growth. The initiative simplified regulations and promoted a business-friendly environment.
It included FDI liberalisation, allowing up to 100% FDI in many sectors. The focus was on sectors like defence, chemicals,
and renewable energy. This helped attract global companies to India.

The initiative provided incentives like tax breaks and subsidies, encouraging domestic manufacturing. It generated a
significant number of jobs and improved skill levels. The corporate tax reduction to 15% made India competitive in the
Southeast Asian market. This led to increased FDI inflows and export competitiveness.

India's manufacturing sector has grown, with increased FDI inflows to $71 billion in fiscal 2024. The initiative has
catalysed investments in electronic manufacturing, automotive, and pharmaceuticals. Infrastructure projects like industrial
corridors and smart cities are progressing to support manufacturing ecosystems. This has made India a top player in
renewable energy capacity globally.

Manufacturing industries FY15 FY24

Installed renewable capacity 75.5 GW 195 GW
GVA of processed foods sector $21.9 billion $28 billion
Export of finished steel 5.6 MT 7.5 MT
Drug and pharmaceutical exports $15.1 billion $27.9 billion
Value of defence production $6.5 billion $15.3 billion

GW - gigawatts, GVA — gross value added, MT — million tonnes

Source: World Bank, Invest India, IBEF, PIB, DGCIS

Production Linked Incentive scheme

The government has allocated %1.97 trillion (over US$26 billion) till March 2025, under the PLI scheme for 14 key sectors
to enhance manufacturing capabilities and exports. The scheme aims to attract domestic and foreign investments, apply
cutting-edge technology, and boost exports. It targets to make India an integral part of the global value chain. The scheme
has a potential to generate significant investment and employment. The 14 sectors are:

14 key sectors

(i) Mobile Manufacturing and Specified Electronic Components (viii) Electronic/Technology Products
(ii) Critical K_ey Startlng Materials/Drug Intermediaries and Active (ix) White Goods (ACs and LEDS)
Pharmaceutical Ingredients
(iii) Manufacturing of Medical Devices (x) Food Products

(iv) Automobiles and Auto Components (xi) Textile Products: MMF segment and technical textiles



(v) Pharmaceuticals Drugs (xii) High efficiency solar PV modules
(vi) Specialty Steel (xiii) Advanced Chemistry Cell (ACC) Battery
(vii) Telecom and Networking Products (xiv) Drones and Drone Components

Source: Ministry of Commerce & Industry

Key highlights of PLI schemes

PLI scheme led investment Rs trillion 1.76
PLI scheme production/sales Rs trillion 16.5
PLI scheme led exports Rs trillion 5.31
PLI led Employment generation In million 1.2 (direct and indirect)

Note: PLI scheme led exports data is till November 2024, while other data in the table are until March 2025

Source: Ministry of Commerce & Industry

Benefits through the PLI scheme

The PLI scheme has allocated Rs 181 billion to incentivise production milestones and promote technological
advancements in advanced battery manufacturing. The scheme supports economies of scale and growth of lithium-ion
and solid-state battery technologies. ?° It has also led to significant investment and employment generation, with an
estimated 11.5 million direct and indirect jobs created. The scheme has attracted investments of Rs 1.76 trillion and is
expected to generate production/sales of Rs 16.5 trillion. It is also expected to generate exports of Rs 5.31 trillion. The
scheme has created an estimated 1.2 million direct and indirect jobs, with the specialty steel sector expected to create an
additional 17,000 jobs between fiscals 2024 and 2028.

The PLI scheme has benefited various sectors, including large scale electronics manufacturing and specialty steel. In the
LSEM sector, production of mobile phones has surged by over 125% and exports have increased 4x since fiscal 2021.
FDI has also risen by 254% since the inception of the PLI scheme. In the specialty steel sector, an estimated Rs 160
billion was invested in fiscal 2024, and another Rs 10 billion is expected to be invested in fiscal 2025.

Indian foreign trade policy

The Indian Foreign Trade Policy 2023 aims to facilitate ease of doing business for exporters through process re-
engineering and automation, with a focus on increasing India's overall exports to USD 2 trillion by 2030.2! The policy also
promotes global integration of India's economy and positions India as a reliable trade partner. The key pillars of the policy
include incentive to remission, export promotion through collaboration, ease of doing business, and emerging areas such
as e-commerce and high-tech manufacturing.

The policy introduces several major initiatives, including a new payment settlement framework, a one-time Amnesty
Scheme for exporters, and recognition of new "Towns of Export Excellence". The policy is effective from April 1, 2023,
and will remain in operation unless amended. With its flexible and technology-driven approach, the Foreign Trade Policy
2023 is aimed at making India a global export leader by 2030. The policy's focus on collaboration, ease of business, and
new export sectors is expected to drive growth and increase India's exports in the coming years.

20 Ministry of Heavy Industries
2! Foreign Trade Policy 2023, Ministry of Commerce & Industry



Labour cost and ease of doing business

Labour cost in India

Labour cost is a critical factor influencing India's competitiveness as a manufacturing and services hub. The country has
experienced significant changes in wage levels, labour force participation, and employment quality over the past decade.

Economic growth, demographic shifts, and government policies have shaped these labour cost dynamics. India's labour
cost has steadily increased, with average hourly labour cost rising to $3.0 per hour in fiscal 2025.22

Employment situation in India

FY2019 47.3 50.2 5.8
FY2020 50.9 53.5 4.8
FY2021 52.6 54.9 4.2
FY2022 52.9 55.2 4.1
FY2023 56.0 57.9 3.2
FY2024 58.2 60.1 3.2

Note: Data for all persons aged 15 years and above at all-India level, and the period is between July-June for all years
FY: Fiscal year, WPR: Worker population ratio; LFPR: Labour force participation ratio; UR: Unemployment Ratio

Source: Periodic Labour Force Survey (PLFS), Ministry of Statistics and Programme Implementation (MoSPI)

The employment situation in India has shown a notable improvement between fiscal 2019 and fiscal 2024. The worker
population ratio (WPR) has increased significantly, rising from 47.3% to 58.2%. The unemployment rate (UR) has
declined steadily, recording a year-on-year decrease from 5.8% in fiscal 2019 to 3.2% in fiscal 2024. Labour force
participation has improved to 60.1% in fiscal 2024 from 50.2% in 2019.

The national floor-level minimum wage has risen to Rs 178 per day in 2024 from Rs 137 per day in 2014, supporting
improved worker incomes. Women's participation in the workforce has increased to nearly 37% from 23%. Employment
has grown to over 640 million in fiscal 2025 from 470 million in fiscal 2015. Although the unemployment rate has
fluctuated, it stabilised at 7.9% in early 2025, indicating a positive trend in the country's employment landscape.?

Ease of doing business in India

The ease of doing business in India reflects the regulatory and operational environment, impacting investment and
economic growth. India has undertaken extensive reforms to simplify procedures and improve infrastructure. The reforms
have boosted India's attractiveness for investment and business operations.

Key reforms such as GST implementation, insolvency code, and digitisation have contributed to regulatory simplification
and faster clearances. Improved contract enforcement and digital governance have also played a significant role. These
reforms have enhanced India's competitiveness as a destination for investment and manufacturing. The country's
improved business environment has offset the impact of rising labour costs.

India has experienced an increase in labour costs in the past decade, with moderate inflation. However, labour force
participation and employment levels have improved, with a notable rise in women's participation in the workforce. This
shift reflects broader social and economic changes in the country, making India an attractive destination for investment.

22 Ministry of Statistics and Programme Implementation (MoSPI)
% Trading Economics



Indian rail systems overview

Indian railway and infrastructure overview

The Indian railway system is a vital component of the country's transportation infrastructure, playing a crucial role in
connecting the nation and facilitating economic growth. As one of the world's largest and most complex rail networks, it
effectively links remote villages, major cities, ports, and industrial hubs, thereby fostering seamless connectivity and
promoting trade and commerce across the country.

Overview of rail connectivity in India

The Indian railway sector is expected to experience significant growth, driven by robust demand and government support,
with passenger traffic forecast to rise by 29% between 2021 and 2031, and freight volumes projected to surge 157%
during the same period. The National Rail Plan 2030 envisages a capital expenditure of $107 billion between 2026 and
2031, targeting capacity augmentation, technological upgrades, and environmental sustainability. As India's economy
expands, the railway sector's role in supporting logistics, regional development, and employment will strengthen, making it
a key pillar of national growth and connectivity. The sector is poised to play a critical role in supporting India's economic
growth and development.

Railway network per million population
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India's rail network has significant room for expansion, with only 47 km of railway per million population, significantly lower
than countries like the USA (845 km/mn population), China (106 km/mn population) and Canada (1,232 km/ mn
population), highlighting the potential for growth in India's rail network. This disparity presents a substantial room for
growth in India’s rail network market.

Despite having a strong connectivity and market size, India's rail network market has the potential to expand
exponentially. With only 36% of the country's freight movement occurring via rail, compared to 47% in China and 48% in
the US, there is significant headroom for growth. The Indian rail network market is poised to capitalize on this opportunity,
driven by the need for efficient and reliable transportation infrastructure to support the country's growing economy.

Recent trends and strategies

Over the last 5 years, India has made substantial investments in rail infrastructure, dramatically improving both the scope
and quality of the railway network. These investments have led to increasing connectivity, modernisation, enhanced



safety, and efficiency across the country. Some of the investment highlights are:

e Introduction of modern trains (Vande Bharat, planned Vande Sleeper), electrification of nearly 97% of broad-
gauge lines, and over 11,500 flyovers constructed in the last decade.

e Eastern and Western Dedicated Freight Corridors near completion, with three more under development. These
reduce logistics costs and improve goods transport speed and efficiency.

e The pace of expansion increased from 4 km per day (2015) to 15 km per day (2024), with plans for 40,000 km of
additional tracks in next 6-8 years.

The Indian Railways has embarked on a transformative expansion and modernization drive, backed by unprecedented
investments and technological upgrades, with a focus on increasing freight modal share to 45% by fiscal 2030 from 26%
in fiscal 2022. The National Rail Plan 2030 aims to achieve this goal through a %16.7 trillion investment plan by fiscal
2031, with a focus on track expansion, electrification, and dedicated freight corridors. Modern trains like Vande Bharat and
Amrit Bharat are enhancing passenger amenities, while large-scale station redevelopment projects improve operational
efficiency, and digital and safety upgrades are also underway.

Over the last 5 years, the Government has provided significant budgetary support, with a record 41,929 freight wagons
produced in fiscal 2025, representing an 11% year-on-year growth, and 7,134 passenger coaches produced in fiscal
2025, focusing on non-AC coaches for common passengers. 2¢ These investments have helped improve rail
infrastructure, with 31,180 track kilometers laid between fiscals 2014 and 2024, and 41,655 route kilometers electrified
during the same period. The Gati Shakti initiative promotes seamless connectivity between rail, road, ports, and airports,
supporting goods movement and logistics efficiency. The government has also provided a cumulative capital expenditure
of Rs 10.66 ftrillion in the past 5 years, with a capital expenditure of 2.6 trillion in fiscal 2024 and %2.52 trillion in fiscal
2025.

The future roadmap for Indian Railways includes the redevelopment of 1,309 stations, full network electrification, and the
introduction of new trains and wagons. With these initiatives, Indian Railways is poised to drive India's economic growth
and become a catalyst for development, targeting net-zero carbon emissions by fiscal 2030, with plans to commission 30
GW of renewable energy by the same year. As the Indian railway sector continues to evolve, it is essential to address
challenges like financial constraints, project implementation hurdles, and aging infrastructure to ensure sustainable growth
and development.

Investments in rail infrastructure

Over the last decade, Indian Railways has delivered several major infrastructure projects that have been crucial
contributors, to overall national construction and infrastructure activity since fiscal 2020. Some of the key projects are:

o As of April 2024, 12,045 km under 488 projects (187 new lines, 40 gauge conversions, 261 doubling) have been
commissioned at a cost of approximately Rs 2.92 trillion.

e The Udhampur-Srinagar Baramulla Rail Link (USBRL) was completed, connecting the Kashmir Valley to the
national rail grid, and supporting both strategic mobility and regional development through year-round access.

¢ A second track was commissioned on the Brahmaputra River crossing (New Bongaigaon-Guwabhati section),
significantly increasing capacity, and improving connectivity for the Northeast region.

e Doubling of busy routes such as Katwa-Bazar Sau and Azimganj-Bazar Sau in West Bengal, crucial for coal
transport and industrial connections.

e Commissioning of third line projects like the Bhusawal-Jalgaon section in Maharashtra, which eased congestion in

24 Indian Railways achieves record 9% growth in coach production for 2024-25, PIB



high-traffic corridors, supporting faster and more frequent train operations.
The Indian Railways has received significant investments, with a capital expenditure of ¥2.52 trillion for fiscal 2026.

The government is also encouraging private investment through PPP models, especially for freight corridors, commercial
/mineral transportation lines, commercial station development, opening new investment opportunities and fostering
innovation in the sector. The Mumbai-Ahmedabad High-Speed Rail Corridor (bullet train project) continues to receive
financial support, while dedicated freight corridors are being expanded to cater to rising industrial demand.

The Indian Railways is receiving significant investments, reflecting the government's commitment to transforming the
sector. With a focus on modernization, expansion, and sustainability, the sector is poised to play a critical role in
supporting India's economic growth and development. As the sector evolves, it is essential to address challenges and
threats, including financial constraints, project implementation hurdles, and aging infrastructure.

Budgetary expenditure on railways

The government's budgetary expenditure in Union Budget 2025-2026 on railways has driven growth and modernisation in
the sector. Key highlights include:

e Total budgetary allocation — Rs 2.65 trillion, with a 12.5% CAGR over fiscals 2021-2026

o Key expenditure heads — safety initiatives (Rs 1,165.14 billion), rolling stock (Rs 576.93 billion), new lines and
doubling (Rs 322.35 billion and Rs 320 billion, respectively), and gauge conversion (Rs 45.50 billion)

o Dedicated Freight Corridors (DFCs) — Rs 5 billion allocated for fiscal 2026, down from ¥54.99 billion in fiscal 2025, as
the eastern and western dedicated freight corridors (DFC) are near completion

e Revenue expenditure — Rs 3,021 billion, with a focus on core infrastructure and safety

Year-wise budget allocation to railways (Rs trillion)

300 (Rstrillion)

1.50

0.00
FY21 FY22 FY23 FY24 FY25 FY26
Budget Allocation

FY: Fiscal Year

Source: Open Government data (OGD) platform India, Ministry of Railways

In recent years, actual expenditure has matched or come very close to the budget allocation, reflecting efficient fund
utilisation and timely project execution.

Key railway projects under National Infrastructure Pipeline (NIP)

The National Infrastructure Pipeline (NIP) has allocated Rs 13.69 trillion to the railway sector, accounting for 13% of the
total capital expenditure between fiscals 2020-2025.2% This investment will focus on network expansion, electrification, and
modernization of railway infrastructure. As per the NIP report, the railway sector is one of the top four focus sectors.

Key projects under the NIP include the doubling, tripling, and quadrupling of high-density railway lines, construction of

25 National Infrastructure Pipeline, Report of Task Force, Department of Economics Affairs, Ministry of Finance



new lines, and completion of dedicated freight corridors. The plan also aims to achieve 100% electrification of the Indian
Railways network by fiscal 2026, reducing dependence on fossil fuels and operational costs. Additionally, the Mumbai-
Ahmedabad High-Speed Rail project is a flagship initiative under the NIP. The NIP encourages private sector participation
in cargo operations, passenger trains, and station management.

Growth drivers

The Indian railway sector is driven by rising demand, government policy and investment, technological advancements,
and a focus on sustainability. Growing passenger and freight traffic, driven by economic expansion and urbanisation, is
expected to drive sector growth. Strong policy support and strategic initiatives like the National Rail Plan and Gati Shakti
will also drive growth. The sector's growth is further supported by increasing investments in infrastructure and technology.

Segment-wise opportunities

e Construction of New Rail Lines - The Indian Railways has allocated Rs 322.35 billion for new lines in fiscal 2026,
with a long-term vision of laying 100,000 km of new alignments, including some replacements, doubling and gauge
conversion works over the next 25 years costing Rs 15-20 trillion.?¢ This expansion aims to connect economic hubs
and underserved regions, boosting regional development.

e Gauge Conversion - The government has earmarked Rs 45.50 billion for gauge conversion in fiscal 2026, aiming to
standardize the network for higher capacity and seamless movement. The ongoing Uni-gauge project is a key
initiative in this regard, ensuring uniformity across the rail network. This will enable faster and more efficient
transportation of goods and passengers.

o Doubling/Additional Lines - The Indian Railways has allocated Rs 320 billion for doubling, tripling, and quadrupling
key routes in fiscal 2026, targeting high-density corridors to boost passenger and freight capacity. Over 200 projects
are underway to ease congestion and enhance network efficiency. This will significantly improve the overall rail
infrastructure, enabling faster and more reliable services. National Rail Plan (NRP) 2030 mandates decongestion of
busy routes, targeting a 45% freight modal share.

e Safety - The government has allocated %1,165.14 billion for safety in fiscal 2026, the highest ever, with a focus on
track renewal, modern signalling, and telecom upgrades. Key projects include the introduction of 1,000 new Road
Over/Under Bridges (RoBs/RuBs) and the implementation of Kavach (Automatic Train Protection). This will
significantly enhance safety and reduce accidents.

e Rail Electrification — The Indian Railways has achieved 96.5% electrification of its broad-gauge network, with a
target of 100% electrification by fiscal 2026. The electrification rate has increased 16 times over the past decade, with
significant benefits including lower operating costs and reduced carbon emissions. This will support the country's net-
zero targets and make rail transport more sustainable.

e High-Speed Rail — The Mumbai—Ahmedabad High-Speed Rail (HSR) project, using Shinkansen technology, is
expected to be completed by 2028. The introduction of 200 Vande Bharat, 50 Namo Bharat and 100 Amrit Bharat
trains in the next 2-3 years will further enhance high-speed rail services. Additionally, pilots for Vande Sleeper and
hydrogen trains are underway, showcasing innovation in rail transport.

e Diamond Quadrilateral Policy — The Diamond Quadrilateral policy aims to create a network of high-speed ralil
corridors connecting Delhi, Mumbai, Chennai, and Kolkata. Feasibility studies and DPRs for multiple HSR routes are
progressing, with phased implementation planned beyond 2026. This will transform the country's rail infrastructure,
enabling faster and more efficient connectivity.

o Railway Workshops/Maintenance Depots — The Indian Railways is modernizing its workshops and maintenance

26 Modernisation of Railways under Viksit Bharat, Crisil



depots, with a focus on adopting Al-powered predictive maintenance and advanced traffic management systems. The
introduction of 17,500 new non-AC coaches and 200 Vande Bharat rakes will require enhanced maintenance
capabilities. This will ensure efficient and reliable rail services.

e Port Rail Connectivity - The government is integrating port rail connectivity with the PM Gati Shakti initiative, aiming
to improve logistics and reduce costs. Dedicated freight corridors and new lines to major ports will enable seamless
cargo movement from ports to industrial and consumption centers. This will significantly enhance the country's trade
and commerce capabilities.

e Freight Loading — Indian Railways recorded a freight loading of approximately 1617.38 MT in fiscal 2025, 1 1.68%
increase over the previous year. The target for fiscal 2026 is set at 1702.5 MT, a 5.2% growth indicating rising
demand for freight transport capacity.

Threats and challenges

Despite growth drivers, the sector faces financial constraints, project implementation hurdles, and aging infrastructure.
Funding gaps, land acquisition issues, and regulatory delays can slow down project execution. The sector also faces
challenges in upgrading legacy systems and integrating them with new technologies, as noted by the IMF and World
Bank, which highlight the need for increased investments and private-sector participation to address these challenges.

That said, Indian Railways is undergoing a significant transformation, marked by a policy shift from part vendors to system
suppliers. This strategic move is reflected in the reduction of approved vendors to those that demonstrate higher
integration ability, proven supply consistency, and the capability to deliver assemblies, rather than just individual parts. As
part of this structural shift, which aligns with Lalbaba Engineering Limited's strategy, Indian Railways is increasingly
focusing on awarding composite contracts that bundle multiple components together, resulting in larger ticket sizes and
more comprehensive partnerships. This approach is expected to enhance the sector's overall efficiency and effectiveness,
despite the existing challenges posed by financial constraints, project implementation hurdles, and aging infrastructure.

Indian rail systems overview

The Indian rail system is a vital component of the country's transportation infrastructure, playing a critical role in
connecting the nation and facilitating economic growth. As one of the largest railway networks globally, it serves as a
backbone for both passenger and freight movement across the country. This section provides an in-depth analysis of the
Indian rail systems, covering the size of the network, market size and growth outlook, as well as the demand for rolling
stock.

Overview — one of the largest railways networks

Indian Railways is the fourth-largest rail network globally, serving as a critical backbone for both passenger and freight
movement across the country. As of March 2024, the total route length was ~69,000 km, with a total track length
(including sidings) exceeding 1,35,000 km.

Number of trains running daily and railway stations
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The trend of daily train operations in India shows a significant fluctuation in passenger trains, with a decline to 2,140 trains
in fiscal 2021 due to pandemic-induced disruptions. However, the sector recovered gradually, reaching 13,198 trains in
fiscal 2024. In contrast, goods trains demonstrated a steady upward trend, with a 4.2% CAGR from fiscal 2019 to 2024.
Goods trains registered a year-on-year (y-0-y) growth of ~13% in fiscal 2024.

The number of railway stations in India increased by 140 stations, reflecting an absolute growth of 1.9% between fiscal
2019 and fiscal 2024. The growth accelerated in fiscal 2024, with the number of stations rising by 1.3% year-on-year, the
highest level during the period. This expansion can be attributed to the government's efforts to expand railway connectivity
to border and remote regions and to enhance rail infrastructure, underscoring the government's commitment to improve
the country's transportation network. The consistent growth in goods trains and railway stations highlights the sector's
resilience and adaptability.

Growth of route lengths

_ FY19 FY20 FY21 FY22 FY23 FY24

Route (km) 67,415 67,956 68,103 68,043 68,584 69,181
Note: FY: fiscal year, km: kilometres
Source: Indian Railways Yearbook

The table highlights the growth of India's railway network from fiscals 2019 to 2024. The route length increased steadily,
with a notable expansion of 597 km in fiscal 2024, reaching 69,181 km.

Rolling stock overview

India’s rolling stock, comprising locomotives, passenger coaches, freight wagons, and metro trainsets, forms the
backbone of fourth largest rail network rail networks. Managed primarily by Indian railways, the sector is under undergoing
rapid modernization, driven by government investments, high-speed and metro projects, and the Make in India initiative.
With a market projected at over Rs 4.7 trillion in the next five years, it offers significant opportunities for innovations,
manufacturing and global export.



Indian Railways rolling stock cumulative demand outlook
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The rolling stock demand outlook for fiscals 2019 to 2024 exhibits a steady growth trend, driven by an increase in the
demand for freight wagons, including covered, open high-sided, and open low-sided wagons, among others. The demand
for freight wagons grew to 327,991 in fiscal 2024 from 289,175 in fiscal 2019. Passenger coaches, comprising EMU
coaches, conventional coaches, and other types, also witnessed a significant rise, increasing to 91,948 in fiscal 2024 from
74,010 in fiscal 2019, logging a 4.4% CAGR. The total rolling stock demand is expected to rise to ~448,000 in fiscal 2025
and ~520,000 in fiscal 2030, driven by the continued growth in demand for freight wagons and passenger coaches.

Capex Highlights

Titagarh Rail Systems Metro, Vande Bharat, foundry, testing Fiscal 2025
Jupiter Wagons 20-25 Forged wheels, axles, export, expansion Fiscal 2025 to 2027

Source: Industry, Crisil Intelligence

Recently, leading private rolling stock manufacturers in India have announced substantial capex to expand capacity,
modernise facilities, and integrate operations. Titagrah Rail Systems is investing Rs ~20 billion, with major expansion at
Uttarpara (West Bengal), including a 99-year lease for 40 acres for new manufacturing, testing (including a test track), and
commissioning metro coaches and Vande Bharat trainsets.2” Jupiter Wagons have committed Rs 20-25 billion in capex
towards its upcoming forging plant (for wheels and axles) in Odisha, which is planned to be operational in fiscal 2027 to
scale forged wheelset and axle production from 20,000 to 100,000 units at its subsidiary (Jupiter Tatravagonka Rail wheel
Factory Private Ltd) and boost exports.2® Global players such as Faiveley Transport continue to reinvest steadily, while
component manufacturers focus on operational expansion. These investments align with strong government-led rail
infrastructure growth and rising demand for metro and high-speed rail projects.

27 Titagrah Rail Systems Limited Earnings Conference Call
28 Jupiter Wagons puts in motion Rs 2,500-crore capex plans, eyes exports revenue boost, Businessline



Overview of freight wagons

Demand - past and projected growth for Indian Railways
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The demand for freight wagons by Indian Railways has exhibited significant growth, with a notable increase from 12.6 in
fiscal 2019 to 41.9 in fiscal 2025, representing a CAGR of 22%. This growth trajectory is expected to continue, with
projected demand reaching 65-70 by fiscal 2030.

Addition of new wagons into Indian Railways

_ FY19 FY20 FY21 FY22 FY23 FY24 FY25

Wagon addition 12,649 15,443 12,521 12,796 22,790 37,650 41,929
FY: Fiscal year

Source: Indian Railways Yearbook, PIB, Crisil Intelligence

The demand for specific wagon types is closely tied to the growth of their respective industries, with BOXN/BOXNL
wagons driving coal transportation, flat wagons supporting the steel sector, and covered wagons facilitating the movement
of food, fertilizers, and cement. The Indian Government's plans to add 100GW of thermal power capacity and the
expected growth of 8.5-9.5% in the steel and 6.5-7.5% in the cement sectors in fiscal 2026 are expected to drive
significant increases in demand for these wagons. As a result, demand for these wagon types is anticipated to rise, with
the cement sector alone expected to grow by 6.5-8.5% between fiscal 2026 and 2030.

Growth of industries impacting freight demand

End use industry Expected growth CAGR (FY 2026-2030)

Power 4-6%
Oil and gas 6-8%
Automobiles 8-10%
Steel (Mining & Metals) 7-9%
Agriculture 3-3.5%
Cement 6.5-8.5%

FY: Fiscal year
Source: CRISIL Intelligence, Industry

The growth of industries impacting freight demand is expected to be driven by significant expansions in key sectors, with
the automobile industry leading the way at a CAGR of 8-10% from fiscal 2026 to 2030. The oil and gas, and steel sectors
are also anticipated to experience substantial growth, with CAGRs of 6-8% and 7-9%, respectively. This robust growth is
poised to have a profound impact on freight demand over the next few years.



Supply of freight wagons to Indian Railways

Year Railway Workshop Wagon Industry Total
FY2019 1,001 11,648 12,649
FY2020 1,243 14,200 15,443
FY2021 1,316 11,205 12,521
FY2022 1,292 11,504 12,796
FY2023 1,561 22,229 22,790
FY2024 2,136 35,514 37,650

FY: Fiscal year

Source: CRISIL Intelligence, Industry

The supply of freight wagons to Indian Railways has exhibited significant growth, with a compound annual growth rate
(CAGR) of 14% between fiscal 2019 and 2024. The total induction of wagons increased substantially, from 12,649 in fiscal
2019 to 37,650 in fiscal 2024, driven by a notable increase in production from the wagon industry. Notably, fiscal 2024
saw a significant surge, with 35,514 wagons supplied by the wagon industry, contributing to a year-on-year growth of 59%
over fiscal 2023. Jupiter Wagons Ltd and Titagarh Rail & Engineering has a production capacity of 8,400 wagons &
12,000 wagons per annum, while Texamaco Rail & Engineering Ltd. produced 7,028 wagons in fiscal 2024.

Government schemes promoting private participation

The Indian government has launched multiple schemes and policy reforms to boost private sector participation in railways,
covering investment, operations, and infrastructure:

1. Wagon Investment Schemes: Schemes for private investment in general-purpose, high-capacity, and specialized
wagons, including “Roll-on-Roll-off” services, automobile transport wagons, and PPP-based wagon leasing.

2. Public-Private Partnerships (PPP): Adoption of BOT, JV, and private line models for station redevelopment, new
freight corridors, and rolling stock manufacturing.

3. Regulatory & Policy Reforms: Amendments to streamline approvals, decentralize powers, and introduce
independent tariff and safety regulation.

4. Infrastructure Development: EPC-based station upgrades and PPP-led cargo terminal projects under the Gati
Shakti framework.

5. Broader Investment Scope: Opening of rolling stock manufacturing, maintenance, logistics, and passenger
services to private players through PPPs and direct tenders.

These measures aim to modernise infrastructure, expand capacity, accelerate operational efficiency while fostering
sustained private sector participation.

Overview of railway braking system
The Indian railway braking systems primarily use compressed air to apply brakes safely and effectively across the train.
Introduction to braking system components?%%0

A railway brake is a type of brake used on the rolling stock of railway trains to enable deceleration, control acceleration
(downhill) or to keep them immobile when parked.

2% Braking system used in Indian Railways, Rolling Stock Knowledge Resource, Indian Railways
30 Air braking system, Wagon Maintenance Manual, Indian Railways



Main types of mechanical braking system

Braking system Advantage Application

Air braking Shorter braking distances, no More components and higher Majority of coaching stocks and
(Uses compressed air to performance loss at high maintenance are needed than  freight wagons

. . altitudes, fail-safe design vacuum systems
activate brake cylinders)
Vacuum braking Fewer components make it easy ' Ineffective at high altitudes, Largely phased out, still found in
(Relies on vacuum to maintain and repair longer braking distances some older rolling stock

creation in train pipes)

Disc braking Reduces wheel wear, higher More expensive to install and LHB coaches,

(Braking occurs on discs friction coefficient, integrated maintain Rajdhani/Shatabdi Express,

instead of wheel tread) with wheel slide protection Vande Bharat Express (T-18)

Electro-pneumatic Faster response, enables More complex to operate and Suburban EMU/MEMU trains,

(e-p) brakes automatic train protection maintain compared to Vande Bharat Express (T-18),
integration conventional air brakes future metros and semi-high-

(Combines electronic control
with pneumatic actuation)

speed corridors

Source: Braking system used in Indian Railways, Rolling Stock Knowledge Resource; Air braking system, Wagon Maintenance Manual,
Indian Railways

Types of air braking system in railways

o Direct release system: It operates on a principle of immediate pressure release, where 100% of the brake cylinder
pressure is dropped instantly. Unlike graduated release system, this method does not allow for a gradual reduction of
brake cylinder pressure by incrementally increasing the brake pipe pressure during the release process. Instead, as
soon as the brake release is initiated, the brakes are released immediately, providing a swift and direct response.

e Graduated release system: In this system, the brake cylinder pressure can be reduced gradually in steps in proportion
with the increase in brake pipe pressure.

There are two types of graduated release air brake system

e Single pipe air brake system: There is only one pipe called brake pipe running from the locomotive to the brake van to
get continuity of air for the application and release of brakes.

— Single pipe usage has been discontinued

— Releasing time is 45 to 60 sec

e Twin pipe air brake system: In addition to the brake pipe, there is one more pipe called the feed pipe, running from the
locomotive to the brake van to charge the auxiliary reservoir continuously to 6 kg/cm?2.

— At present, this is used in coaching stock and wagons

— Releasing time is 15 to 20 sec

Key components of air brake system

Key air braking system components

(i) Brake pipe and feed pipe (viii) Check valve with choke

(i) Air brake cylinder — 355mm diameter

. . . ix) Passenger emergency alarm signal device
(Converts compressed air pressure into mechanical force to apply brakes) (b g gency d

(iii) Distributor valve

X) Passenger emergency valve
(controls air flow to brake cylinders based on brake pipe pressure) ) d dency



(iv) Slack adjuster (xi) Guard’s emergency valve
(v) Housing coupling for brake pipe and feed pipe (xii) Dirt collector
(vi) Aucxiliary reservoir 100L capacity for wagons and 200L for coaching stock

xiii) Pressure gauge
(stores compressed air for brake application) (xiiD gaug

(vii) Cut-off angle cock

Cost of wagons across categories

i 0,
BG Wagons e Ui st Cost of Air Braking Cost of braking system (as % of overall
System cost) in a wagon

1 Covered Wagons 4.0-4.5 million 13-17%
2 | Flat Wagons |  3.2-35million | 17-22% |
3 Open Wagons 3.5-4.5 million 0.6-0.7 million 14-20%
| 4 | Tank Wagons | | | |
(a) LPG 8.0-9.0 million 6-9%
| | (b) Diesel/ Petroleum |  5.2-6.0 million | | 10-13%
(c) Car Carrying 10.0 million 6-8%

Source: Crisil Intelligence, Industry

The table illustrates the cost breakdown of various wagon types, with the air braking system costing between 0.6-0.7
million per wagon, which accounts for approximately 13-17% of the overall cost in covered wagons. Notably, the cost of
the braking system as a percentage of the overall cost varies significantly across categories, ranging from 6-8% for car
carrying tank wagons to 17-22% for flat wagons. The data highlights the importance of braking systems in wagon costs,
with the industry having transitioned to the Bogie mounted brake cylinder (BMBC) system, rendering the older Bogie
mounted braking system (BMBS) system obsolete, with the current installation of only BMBC systems in wagons.

Demand forecast by part category
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Programme

The demand for air brake components is expected to increase significantly, with air brake pipes forecasted to reach
153,000 units by fiscal 2030, representing a substantial growth from 39,000 thousand units in fiscal 2019. The air brake
cylinders are expected to reach 611,000 units by fiscal 2030, while air reservoirs and slack adjusters are expected to
reach 76,000 units and 611,000 units, respectively.

EXIM data for air braking systems

The air braking system market has exhibited significant fluctuations in import and export trends over the past six years. A
review of the EXIM data from fiscal 2019 to 2025 reveals a notable shift in trade volumes.
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The import of air braking systems increased substantially at a compound annual growth rate (CAGR) of 24% from fiscal
2019 to fiscal 2025, driven by a remarkable 116% surge in fiscal 2023, where imports reached 2,094 tonnes, and further
escalated to 3,276 tonne in fiscal 2024. However, imports declined 47% in fiscal 2025 to 1,730 tonne. On the export front,
despite a decline in fiscals 2020 and 2021, exports rebounded in fiscal 2022 with 717 tonnes and 1061 tonnes in fiscal
2023, but failed to sustain the momentum, resulting in an on-year decline of 17.4% and 15.4% in fiscal 2024 and 2025.
Overall, the data suggests a volatile market with significant on-year fluctuations, underscoring the need for stakeholders to
closely monitor trade trends and adjust their strategies accordingly.

Air braking system import trend

FY25 (Tonnes

Air braking system export markets

FY25 (tonne)

Germany 630 36.4

Hungary 402 23.2 Germany 254 343
Czech Republic 227 13.1 Malaysia 109 14.7

Italy 117 6.8 us 63 8.5

Spain 93 5.4 Slovenia 43 58

Others 261 15.1 Hungary 33 4.4
Total 1,730 100% Others 239 323
Total 741 100%

Note: FY: Fiscal year
Source: DGFT, Ministry of Commerce and Industry, Crisil Intelligence

India's air braking system imports in fiscal 2025 were led by Germany, accounting for 630 tonnes, followed by Hungary
with 402 tonnes. The top five importing countries, including the Czech Republic, Italy, and Spain, collectively contributed
to over 70% of the total imports, which stood at 1,730 tonnes. The data suggests a diversified import base, with a reliance
on European countries for air braking systems. In fiscal 2025, India's air braking system exports were primarily directed to
Germany, with a significant share of 254 tonne, followed by Malaysia with 109 tonnes. The top five countries accounted
for over 50% of the total exports, which stood at 741 tonnes. The data indicates a relatively diversified export base, with a
notable presence in European and Southeast Asian markets. Germany has emerged as a key export destination, while
the ‘others’ countries, accounting for 239 tonnes, highlight opportunities for further market expansion.

List of RDSO approved companies®!
a) Some of RDSO approved vendors for ‘Pipes & Joints for Air Brakes’ with sub item ID 3100389007
1. M/s Lalbaba Seamless Tubes Pvt. Ltd.
2. Mis Indian Tools Craft Pvt. Ltd.
3. M/s Titagarh Rail Systems Limited

31 Indian Railway Electronic Procurement System



4. M/s Comet Technocom Pvt. Ltd.
b) Some of RDSO approved vendors for ‘Brake Cylinder Assembly’ with item ID 3100389011
1. M/s Pew Engineering Private Limited3?
2. M/s AJ Tech Equipment’s Pvt Ltd
3. M/s Precision Bending Works
4. M/s Amar Engineers and Fabricators

c) Some of RDSO approved vendors for ‘Auxiliary Reservoirs 100L’ with item ID 3100389003 and ‘Auxiliary Reservoirs
75L" with item ID 3100389013

1. M/s Pew Engineering Private Limited

2. M/s Ramkrishna Engineering Private Limited
3. M/s Amar Engineers and Fabricators

4. M/s Mazdoor Welding Works

Overview of passenger coaches

Demand - past and projected growth

Passenger coaches demand from Indian Railways & metros
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Metro MC/TC, Train set coaches (CC), (HS) SPART, SPIC, Freight EMU, Other Coaches include NRC and Vistadome KSR; FY: Fiscal
year.

Source: Crisil Intelligence, Indian Railways Yearbook

The demand for passenger coaches from Indian Railways and metro projects has shown a significant uptrend, driven by
the growing need for modernized transportation infrastructure. With a compound annual growth rate (CAGR) of 3%
between fiscal 2019 and 2025, the total demand is expected to reach 15,500 to 16,500 units by fiscal 2030, from 6,018
units in fiscal 2019. The LHB and Self-Propelled train segments are anticipated to be key drivers of this growth, with
significant year-on-year increases in demand.

Furthermore, Indian Railways' coach production programme has outlined tentative production targets, including 8,114 and
7,922 LHB coaches for fiscal 2026 and 2027, respectively, as well as 1,904, 1,829, and 4,641 self-propelled and 87, 232
and 200 other coaches for fiscal 2026, 2027, and 2028, respectively. This planned production underscores the sector's
growth potential, with the total demand expected to continue its upward trajectory in the coming years.

32 M/s PEW ENGINEERING PRIVATE LIMITED is part of the Lalbaba Engineering Limited



Different Types of passenger coaches

Passenger coaches come in various types to serve different needs, levels of comfort, journey durations, and specific
services.

e |CF coach: Developed originally by Internal Coach Factory. All metal construction with a design from Switzerland,
anti-telescopic features, coil springs, and stainless-steel bodies for corrosion resistance.

e L HB coach: Linke-Hofmann Busch coach is modern coaches with stainless steel body, FIAT bogies, designed for
160km/hr to 200km/hr, modular interiors, advanced pneumatic disc brakes, improved comfort, anti-telescopic,
widely used in express/mail services.

e Self-propelled train sets: A self-propelled train set is a modern type of passenger train in which the traction
(motive power) system is distributed across multiple coaches, rather than having a separate locomotive hauling
unpowered coaches. These trains are also called “multiple units”, either electric multiple units (EMU), diesel
multiple units (DMU), or simple train sets. Train sets for intercity/ semi-high speed such as Vande Bharat Express
(Train-18), Namo Bharat (RRTS). These have sophisticated passenger amenities, higher speeds (up to
160km/hr+), airline-style interiors, automatic doors, and energy efficient propulsion.

o Vande Bharat Express — India’s flagship self-propelled intercity “tarin set”, fully air conditioned, with
distributed traction and world class amenities, capable of high speeds without a locomotive.

o EMUs/DEMUs — Electric or Diesel multiple units, mainly for suburban or commuter rail services.

o Metro trains — All metros in India (like DMRC) use delf-propelled EMUs in various car configurations (MC,
TC, DMC).

e Vistadome coach: Large glass panoramic windows and ceilings for scenic viewing, rotatable seats, tourist
attraction routes such as those in the western ghats or hill railways. Modern air-conditioning, plush seating,
infotainment, priority on natural scenery.

Brief on rail cars and metro

India’s rail car and metro segments are entering a high-growth phase between fiscal 2026 and fiscal 2030, driven by rapid
urbanization, substantial government investment, and advances in manufacturing technology. The metro rail network,
spanning ~1,000 km across 23 cities in 2025, is projected to nearly double within the next decade, positioning India as the
world’s second-largest metro system after China. This expansion is supported by accelerated construction timelines,
increasing from 600 meters per month pre-2014 to 6 kilometers per month in recent years.

Around 75% of metro rolling stock is expected to be manufactured domestically under the Make in India initiative,
enhancing local industry capabilities and employment. The Indian rolling stock market, which includes metro rail cars, is
forecast to grow at a CAGR of ~8.9% from 2024 to 2030, reaching an estimated USD 8.8 billion by 2030. Rapid transit
vehicles remain the fastest-growing segment, supported by new projects in key urban centers such as Delhi, Bengaluru,
Mumbai, and Pune.

Fiscal 2026—2030 will mark a transformative period for India’s rail cars and metro systems, characterized by network
expansion, domestic manufacturing growth, and technology-driven modernization. These developments are set to
enhance urban mobility, strengthen connectivity, and position India as a global leader in sustainable mass transit
solutions.

Supply of passenger coaches from Indian Railway workshops

Year ICF RCF MCF Total
FY2019 3,240 1,350 1,425 6,015
FY2020 4,204 1,342 1,930 7,476
FY2021 1,954 1,500 1,360 4,814
FY2022 3,101 1,862 1,875 6,838
FY2023 2,702 1,651 1,461 5,814
FY2024 2,829 1,901 1,684 6,414

Note: ICF — Integral Coach Factory, RCF — Rail Coach Factory, MCF — Modern Coaches Factory; FY: Fiscal year.




Source: Crisil Intelligence, Indian Railways Yearbook

The supply of passenger coaches from Indian Railway workshops has exhibited a moderate growth trend, with a
compound annual growth rate (CAGR) of 2% between fiscal 2019 and 2024. The total production of coaches increased
from 6,015 in fiscal 2019 to 6,414 in fiscal 2024, driven by the Integral Coach Factory (ICF) and Rail Coach Factory
(RCF), which together accounted for over 75% of the total production.

Overview of locomotives
Demand - past and projected growth

Locomotives demand from Indian Railways and others
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The demand for locomotives has shifted towards electric locomotives, with a significant decline in diesel locomotive
demand. The total demand is expected to grow at a compound annual growth rate (CAGR) of 16% between fiscal 2019
and 2024, driven by the increasing demand for electric locomotives, which is projected to reach 2,000 to 2,500 units by
fiscal 2030. Notably, the demand for diesel locomotives has decreased substantially, as Indian Railways transitions
towards electrification and plans to retain 2,500 diesel locomotives for emergency and strategic purposes.

Different types of locomotives

Indian Railways operates several types of locomotives, classified by their power source and intended service.

1. Electric locomotives

o WAP Series: Used for passenger trains (WAP-4, WAP-7)

o WAG Series: Used for goods/freight trains (WAG-5, WAG-7, WAG-9)

¢ WAM Series: Used for mixed traffic; can haul both passenger and goods (WAM-4)

e WCAM/WCM Series: Dual-current or DC-only types, mostly used in Mumbai region previously

e WCG Series: Dedicated goods locomotives on DC traction

e Other Classes: Specialized types like YAM (meter-gauge electric), usually for specific regions or uses

2. Diesel locomotives

e WDM Series: Mainline mixed traffic diesels (WDM-2, WDM-3A)

e WDP Series: Passenger service diesels (WDP-4D)

e WDG Series: Dedicated goods locomotives (WDG-3A, WDG-4, WDG-5)



e Other Classes: Locomotives manufactured at DLW (Diesel Locomotive Works) and remanufactured at DMW (Diesel
Modernization Works), with designs by ALCO, GM, and electricals by BHEL/SIEMENS

3. Steam locomotives: Once widespread, now only preserved for heritage and special trains. Famous types include the
Fairy Queen and various broad and meter gauge classes

4. CNG locomotives: A few compressed natural gas (CNG) locomotives are in limited use as a green initiative

5. Metre and narrow-gauge locomotives: Used on mountain and rural lines, including the Nilgiri Mountain Railway X class
and various others for lighter railways

Supply of locomotives from Indian Railway workshops

CLW BLW PLW Total
Diesel Electric Diesel Electric Diesel Electric Diesel Electric
FY2019 0 402 129 145 0 58 129 605 734
FY2020 0 431 27 279 0 81 27 791 818
FY2021 0 390 10 275 0 56 10 721 731
FY2022 0 486 4 363 0 116 4 965 969
FY2023 0 436 3 343 0 198 3 977 980
FY2024 0 580 5 470 0 196 5 1,246 1,251

Note: CLW — Chittaranjan Locomotive Works, BLW — Banaras Locomotive Works, PLW — Patiala Locomotive Works
Source: Crisil Intelligence, Indian Railways Yearbook

The supply of locomotives from Indian Railways' workshops has shown a notable increase, with a compound annual
growth rate (CAGR) of 11% between fiscal 2019 and 2024. The total production of electric locomotives has driven this
growth, with a significant year-on-year (y-o-y) increase of 16% in fiscal 2024, resulting in a total output of 1,251
locomotives. The Chittaranjan Locomotive Works (CLW) and Banaras Locomotives Works (BLW) have been key
contributors to this growth, with CLW producing 580 electric locomotives in fiscal 2024.

Growth in aftermarket
Age related — POH/ROH for rolling stock

1 Freight wagons 4.5 1o 6 years 24 to 28 months

2 Passenger coaches 1to 2 years 12 months

3 Diesel locomotives 8 years or 1 million kms (whichever is earlier) 4 years

4 Electric locomotives 6 to 12 years or 0.8 to 1.8 million kms 3 to 6 years or 0.4 to 1.0 million kms
(whichever is earlier) (whichever is earlier)

Note: POH — Periodical Overhaul, ROH — Routine Overhaul, IOH — Intermediate Overall, FY: Fiscal year
Source: Indian Railways Code for Mechanical Department, Union Performance Railways Management Goods trains, Crisil Intelligence

Current average expenditure for POH of ICF/Non-AC coach is Rs 14.70 Lakh, POH of ICF/AC coach is Rs 22.80 Lakh, SS-
Il of LHB/NAC is Rs 19.60 Lakh and for SS-1I of LHB/AC is Rs 23.00 Lakh.33

Mid-life rehabilitation (MLR) of passenger coaches

MLR is a specialized overall program conducted by Indian Railways for passenger coaches that have completed 12-15
years in service. The aim is to extend their operational life, improve passenger amenities, and enhance running reliability.

33 Coach Rehabilitation Workshop West Central Railway



The process is applied to both conventional ICF (Integral Coach Factory) coaches and modern LHB (Linke Hofmann
Busch) coaches.3

Key objectives of MLR

e Restore structural integrity and replace or refurbish heavily corroded parts
e Upgrade interiors for better passenger comfort and convenience

¢ Improve safety, reliability, and aesthetics of rail coaches

e Prepare coaches for continued usage, extending codal life by several years

Rehabilitation is done twice, at around 12 years and again at 24 years of service

Systems covered:

¢ Underframe and coach body: Corrosion repairs, full structural inspection, and replacement if loss in thickness >20%
¢ Flooring: Renewal where necessary

e Interior furnishing: Refurbished or replaced including seating, partitions, ladders, gangway mounts, windows (new
sealed units with lining)

¢ Toilet modules: Complete replacement and upgradation as per latest bio-tank and flushing system guidelines
e Bogie and suspension: Overhaul and repair

e Air brake system: Full replacement, including installation of modern Wheel Slide Protection (WSP) system

e Exterior painting: High-quality PU/epoxy painting as per latest specification

e Electrical items: Stripping and replacement, with addition of modernization features (USB charging points, improved
lighting, CCTV/telecom cabling)

e Couplers: Replaced with new units as per current standards

Technology related
Increase in Load Coverage Capacity

In fiscal 2025, Indian Railways achieved record freight loading of over 1.61 billion tonnes and surpassed US in freight
carried annually, with targets set to reach 3 billion tonnes by fiscal 2027, reflecting significant focus on expansion in
carrying capacityss.

¢ National Rail Plan focus on upgrading infrastructure, including the construction of Dedicated Freight Corridors
(DFC) and designed for heavy axle loads (up to 25/32.5t)36%7

e Policy changes now permit enhanced wagon loading, such as 6-8 tonnes more for coal and iron ore transports,
conditional on technical upgrades to tracks, bridges, and rolling stock.

e Higher Permissible Carrying Capacity (PCC) initiatives benefit customers and the railways by increasing
throughput, which is supported by incentive schemes for freight clients.

34 Overview of the process of mid-life rehabilitation (MLR) of railway coaches at the Coach Rehabilitation Workshop

35 |ndlian railways achieve %2.56 lakh crore revenue in 2023-24 with net profit of 3,260 crore amid major investments in staff, pension,
and energy, PIB

36 Improving rail efficiency and share in India’s freight transport, Niti Aayog

37 Guidelines and specifications for design of formation for heavy axle load, Ministry of Railways



Safety relating to upgrade of Breaking Systems, Suspensions Etc

e Twin Pipe Brake Systems: Indian Railways mandated twin pipe brake retrofits for all wagons from February 2021,
a critical safety upgrade for faster and heavier freight operations. Twin pipe systems reduce response times and
improve reliability, bolstering safety at higher speeds and loads.

e Kavach ATP System: Kavach, an indigenously developed Automatic Train Protection system, is now India's
official national standard for automated braking (SIL-4 certified), directly supporting locomotive pilots and ensuring
compliance with speed and safety limits.

e Modern Suspension & Wagons: New guidelines mandate robust wagon formations and bogie-mounted brake
systems for newly procured stock, aimed at handling enhanced loads and improving overall safety.

e Train Control System Upgrade: The Railway Board is creating a blueprint for overhauling train control systems
with integrated command centers and automation, prioritizing operational efficiency and crash reduction

Creatively using older coach fleets and converting into automotive carrying cars (NMGs)

Indian Railways is actively converting old Integral Coach Factory (ICF) passenger coaches, after their service life of 19-20
years into “New Modified Goods” (NMG) and higher speed “NMGH” automobile carrier wagons. These conversions
increase carrying capacity, reduce cost, minimize waste, and support sustainability objectives. A single rake of 25 NMG
coaches can carry 100-125 cars or 125-175 tractors or 1,500-1,675 two-wheelers.

As on fiscal 2025, Indian railways transports 20% of cars in India. These converted coaches now run at up to 110km/h,
and can carry 12t of load per coach, benefiting automobile manufacturers’ distribution networks nationwide. RDSO
(Research Designs and Standards Organisation) and Indian Railways workshops execute these conversions under
thorough inspection, new design specs, and HSE (Health Safety Environment) compliance standards. The reuse of older
coaches in this manner represents a major leap towards asset recycling and sustainability, reducing scrap generation and
maximizing utility.

Toilet upgradation of passenger coaches

Indian Railways has implemented several significant upgrades to the toilets in passenger coaches over the past decade,
focusing on hygiene, environmental impact, and passenger comfort.

e Bio toilets in all coaches: As of fiscal 2025, every passenger carrying mainline coach in Indian Railways has been
equipped with bio-toilets. This initiative was undertaken in mission mode, with rapid rollout between over the last
decade, with more than 333,000 coaches were fitted with bio-toilets.

e Operation and technology: The bio-toilet system was developed in partnership with the Defense Research and
Development Organisation (DRDO). These toilets use anaerobic bacteria in bio-digester tanks to treat human
waste, converting it to water and gases onboard, rather than discharging onto railway tracks. This has solved
problems of track corrosion, foul odors, and manual scavenging, while drastically improving track and station
cleanliness.

The estimated cost of retrofitting each toilet is about %2.5 lakh.

Increased participation of private players in after market

Private sector participation in the Indian Railway aftermarket has increased in recent years, driven by modernisation
drives, network expansion, and push for public-private partnerships. Private companies are active in aftermarket
segments like maintenance, supply of components (wheels, bogies, engines), signalling, automation, and digitization.

Some of the recent examples are

e Bansal Group modernised the Bhopal railway station under PPP, introducing new technology, commercial
amenities, digital security, and premium passenger experiences, setting a benchmark for private aftermarket
participation in station redevelopment.

e Ramkrishna Forgings, specialised in forged components like wheels, axles, and bogies, the company has seen
rising order books and lucrative export contracts, evidencing the growing ancillary aftermarket for Indian private
players.



e Texmaco Rail & Engineering has become a major wagon and bogie manufacturer with products exported
globally. Its investment in capacity expansion and R&D for advanced rolling stock and maintenance solutions has
met strong aftermarket demand from Indian Railways and private logistics operators. The companies order book
has risen from Rs 30 — 35 billion in fiscal 2020 to Rs 70 — 78 billion in fiscal 2025.

The coach modernisation and interior systems market for Indian Railways has witnessed rapid growth, driven by
ambitious government investments, a surge in passenger expectations, and large-scale fleet upgrades. The market
focuses on new trains, advance materials, improved interiors, and ergonomic systems, all aimed at enhancing passenger
experience and operational efficiency. Modern interior systems include use of Glass Fiber Reinforced Polymer (GFRP)
panels, ergonomic aluminium berth frames, polyurethane foam cushioning, bio-vacuum toilets with touch-free amenities,
and smart connectivity features such as real time information scenes.

Rise of tier 1 participation

Growth in ticket size of contracts

The growth in contract size in the Indian Railways sector has been notable, driven by increasing outsourcing of services,
modernisation efforts, and contract digitalization. Indian Railways has increasingly outsourced various non-operational
services such as cleaning, facilities management, catering, and maintenance, leading to a significant rise in the number
and size of service contracts in the aftermarket space. Modernization efforts and increasing adoption of technology have
expanded contract values in areas like digitalization of contract activities, store procurement, maintenance services, and
depot operations.

Challenges in contract execution such as delays, price variations, and contract management issues have been reported,
but efforts are ongoing to improve these aspects through better digital tools and empowered decision-making at divisional
levels. Despite some difficulties in tender participation in private operations, there remains a steady trend of increasing
contract sizes in aftermarket services due to expanding demand for maintenance, service quality, and new technology
integration.

Overall, the Indian Railways aftermarket contract size is growing steadily fuelled by service outsourcing, digital
transformation, and equipment market expansion, with future prospects tied closely to modernization and private sector
participation in operational and maintenance roles.

RDSO norms and quality compliance

The Indian Railways' procurement process for safety-related items is governed by stringent compliance requirements,
including RDSO and QA norms. To supply to the railways, vendors must meet RDSO specifications, have a quality
assurance plan, and maintain records of quality control, with key requirements including 1ISO 9001 certification and robust
guality assurance systems. The main entry barrier for vendors is obtaining RDSO approvals, which involves submitting
detailed documents, complying with ongoing inspections, and maintaining necessary certifications like 1ISO 45000.

The growth area for vendors is the Indian Railways' increasing focus on safety and quality, with a growing demand for
approved vendors to supply safety-related items. However, vendors also face challenges, such as the risk of non-
compliance with RDSO norms, which can result in rejection of supplies or cancellation of contracts. A significant
percentage of first-time applications are rejected or require multiple rounds of rectification and re-testing due to stringent
inspection and QA standards. If the samples do not fulfil requirements in specification or drawings, the firm has 6 months
to rectify deficiencies, else it must reapply from scratch. According to industry estimates, the Indian Railways procures
goods worth ¥500 billion annually for the production and maintenance of rolling stock, passenger and goods, services,
and other safety-related works, making it a significant market opportunity for approved vendors.

To navigate these challenges, vendors must prioritize compliance with RDSO norms and invest in robust quality
assurance systems, with a focus on maintaining high safety and quality standards. By doing so, they can capitalize on the
growth opportunities in the Indian Railways' supply chain, which is expected to drive growth in the coming years.



Turnkey projects for Indian Railways

Indian railways have been actively undertaking numerous turnkey projects, which involve comprehensive contracts where
a single party designs, builds, and delivers a fully operational infrastructure or system. These projects are increasingly
used for efficiency in execution and integrated project delivery.

Overview of turnkey projects for Indian Railways

Turnkey projects typically cover engineering, procurement, and construction (EPC) under a single contract.

These projects include railway line construction, station redevelopments, electrifications, signalling, and
infrastructure modernisation.

The turnkey approach ensures timely completion, cost control, and accountability by the contractor, delivering
ready-to-use assets for Indian Railways.

Recent and ongoing key turnkey projects

Koderma—Barkakana Doubling (Jharkhand): 133 km doubling project for coal-rich regions aimed at decongesting
traffic and boosting freight capacity, approved at 6,405 crore total for two mega multitracking projects

Ballari—Chikjajur Doubling (Karnataka & Andhra Pradesh):185 km track doubling across industrial regions for
better traffic management and connectivity

Station Redevelopment Projects: Over 80 projects across various zones (EPC and PPP models), including
Gandhinagar Capital, Rani Kamlapati (MP), Delhi Safdarjung, and others; many executed by Rail Land
Development Authority (RLDA) on turnkey basis



Market overview of steel pipes and tubes in India

The steel pipes and tubes sector are a crucial part of the Indian steel industry, showing robust growth driven by multiple
factors. Seamless and welded steel pipes are fundamental in drilling, exploration, and transport in energy industries, as
well as structural and water transportation applications in construction. The growth for steel pipes and tubes is propelled
by rapid infrastructure expansion, urbanization, and increased investments in oil and gas, water transport, automotive,
and construction sectors. Government incentives to boost domestic manufacturing are also supporting the market
expansion.

Steel pipes are primarily designed for the conveyance of liquids, gases, or solids in flow, such as water, oil, or natural gas.
They are usually round in cross-section, made to handle high pressures, and sized mainly by their internal diameter to
match flow requirements. Steel tubes, on the other hand, may be round, square, or rectangular and are largely used in
structural applications, mechanical parts, and precision instruments. Tubes are typically chosen for projects needing strict
dimensional accuracy and are measured by their outside diameter and wall thickness.

Both pipes and tubes are produced using similar starting raw materials, steel billets or coils, yet are manufactured to
different tolerances and standards depending on whether the emphasis is flow or mechanical/structural strength. They are
available in numerous forms, sizes, and grades, reflecting the wide spectrum of industries and needs they serve.

Key Highlights

e Steel pipes and tubes find use in oil & gas, construction, automotive, machinery, infrastructure, and various
engineering sectors

e They are made using seamless or welded techniques, each with distinct technical and economic profiles

e The diversity in shapes, sizes, and mechanical properties enables application in everything from transporting
fluids under high pressure to architectural frameworks and precision equipment

e Can be produced from carbon steel, stainless steel, or alloy steels, offering options tailored to corrosion
resistance, toughness, or high-temperature functionality

Overview and classification of steel pipes and tubes

Steel pipes and tubes form an important subset of the steel industry, supplying both commodity and precision
applications. They can be classified along three broad dimensions:

e By process — Welded vs Seamless. Welded tubes are formed from strip or plate and joined by welding, while
seamless tubes are formed by piercing solid billets into hollows.

e By material — Carbon steel for automotive, infrastructure and engineering; alloy steels for high-strength and
fatigue-resistant applications such as boilers and oil & gas; and stainless steel for corrosion-resistant uses in
process and chemical industries.

e By application — Piping (carrier) vs Tubing (performance). Pipes are primarily designed to transport fluids and
gases, while tubes serve as functional or structural components in machines and systems.



Steel pipes & tubes
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Classification of steel pipes and tubes by process

Welded pipes & tubes

Welded pipes and tubes are manufactured by forming steel plates or strips into a cylindrical or other desired shape and
then joining the edges through various welding techniques. This process is more cost-effective compared to seamless
pipe manufacturing and allows production in larger diameters, making welded pipes and tubes widely used in many
industries.

Manufacturing processes for welded pipes and tubes
Electric Resistance Welding (ERW): A common method where a flat steel strip is gradually formed into a round shape,

and the edges are heated using electrical resistance and pressed together to form a continuous weld without filler
material. ERW pipes are typically used in lightweight, low to medium pressure applications.

Submerged Arc Welding (SAW): This process uses a welding arc submerged under a layer of flux to form strong weld
seams. SAW can be applied as single or double-seam welding and is used for thicker, higher-pressure pipes, often in
industries like oil and gas.

High-Frequency Welding (HFW) and Electric Fusion Welding (EFW): These methods use high-frequency electrical
currents to fuse the pipe edges. HFW is typically for thin-wall pipes.

Spiral Welded Pipes: Steel coils are bent in a spiral and welded along the spiral seam, allowing for large-diameter pipes
used in low-pressure applications.

Key characteristics

o Welded pipes and tubes can be produced in a variety of sizes and shapes (round, square, rectangular)

e They undergo finishing processes including heat treatment, dimensional inspection, and non-destructive testing
(NDT) to ensure weld quality and structural integrity

e Heat treatment such as post-weld annealing is often performed to relieve stress and improve mechanical
properties

o Welded pipes are widely used for water, gas, and oil transportation, structural applications, automotive
components, and machinery

Welded steel products offer competitive pricing, versatility in size and shape, and are suitable for many applications where
seamless pipes are not strictly required.



Indian Electric Resistance Welding (ERW) pipes market demand
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The Indian ERW pipes market demand has exhibited a positive trend, with a year-on-year (y-o0-y) growth of 7.1% in fiscal
2022, reaching a market size of 16.3%. The market is expected to continue its upward trajectory, with a projected CAGR
of 10.3% from fiscal 2022 to fiscal 2025, driven by increasing demand from the infrastructure and construction sectors. By
fiscal 2030, the market is anticipated to reach 13-15 million tonnes, representing a significant growth opportunity for
industry players.

Seamless pipes & tubes

Seamless pipes are manufactured through a process in which a solid steel billet is heated and pierced to create a hollow
tube, followed by elongation, rolling, and finishing. No welding is involved, resulting in a homogeneous structure with
superior strength, reliability, and corrosion resistance compared to welded pipes. Common methods include the mandrel
mill process and extrusion. By heating solid billet, rotary piercing, or extrusion to create a hollow shell, rolling to required
wall thickness and diameter, finishing, and inspection. It is ideal for high-pressure, high-temperature, and critical services
such as oil & gas, petrochemical, power generation, and automotive industries.

Welded pipes are economical and suited for general usage, while seamless pipes offer higher mechanical integrity for
demanding applications.

Seamless pipes and tubes are manufactured from solid steel billets or bars without any welding or joints, providing
superior strength, reliability, and resistance to pressure compared to welded pipes. The manufacturing process involves
piercing a heated steel billet to create a hollow tube, followed by rolling and sizing to achieve the desired dimensions.

Manufacturing processes

Mannesmann Plug Mill Process: A heated solid billet is pierced and elongated with a mandrel and rolls, reducing wall
thickness and outside diameter precisely. This is typically used for larger diameter pipes (6 to 16 inches).

Mandrel Mill Process: Similar to the plug mill but used for smaller diameter pipes (1 to 6 inches), this process uses
continuous rollers at 90° angles to maintain roundness and uniform wall thickness.

Extrusion Process: A heated billet is forced through a die to form a hollow tube with precise dimensions.

Cold Drawing: Post hot rolling, seamless tubes can be cold drawn to improve dimensional accuracy, surface finish, and
mechanical properties, suitable for high-precision applications.

Key features

e Seamless pipes are free from weld seams, making them ideal for high-pressure, high-temperature, and critical
applications such as oil and gas, power generation, and chemical industries

e They offer better structural integrity and durability under stress compared to welded pipes



e Typical applications include hydraulic systems, heat exchangers, automotive components, and construction

e Quality control involves heat treatment, straightening, inspection (visual, ultrasonic testing), and hydrostatic
pressure testing

Seamless pipes and tubes are favoured where the highest strength and reliability are essential, despite higher production
costs compared to welded alternatives

Indian seamless pipes and tubes market demand
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The Indian stainless seamless pipes market demand has witnessed fluctuations over the years, with a market demand of
0.90 million tonnes in fiscal 2020, followed by a decline to 0.70 million tonnes in fiscal 2021. This decrease was due to the
economic slowdown caused by the pandemic. The market then rebounded, reaching 0.90 million tonnes in fiscal 2022.

The market has grown at a CAGR of 4.1% from fiscal 2020 to fiscal 2025, with a substantial increase to 1.10 million
tonnes in fiscal 2025. The increase demand can be attributed to the growing demand from the automotive and
construction sectors. This growth trend is expected to continue, driven by increasing infrastructure development and
government initiatives, resulting in a substantial market size expansion.

Classification of steel pipes and tubes by material

Stainless Steel Pipes and Tubes

Stainless pipes and tubes are known for their excellent corrosion resistance, mechanical strength, and hygiene. They owe
their durability to an alloy composition containing chromium, which forms a protective oxide layer. They are highly
resistant to corrosion, oxidation, and high temperatures; maintains strength and appearance; low maintenance. They are
used across oil & gas, chemical processing, food & beverage, pharmaceuticals, water treatment, architectural, and marine
sectors.

Carbon Steel Pipes and Tubes

Carbon steel pipes and tubes, composed primarily of iron and carbon, offer good strength and wear resistance but are
less resistant to corrosion compared to stainless steel. They have high tensile strength, toughness, cost-effective, can be
heat treated for improved mechanical properties, but prone to rust without coating or lining. They are widely used in
structural, construction, conveyance of fluids (water, oil, gas), fire sprinkler systems, and automotive applications.

Alloy Steel Pipes and Tubes

Alloy steel pipes and tubes contain added elements such as chromium, nickel, molybdenum, or vanadium to enhance
specific properties. They enhanced mechanical strength, hardness, corrosion, and heat resistance depending on alloying
elements; customized for demanding applications. They are utilized in power generation, high-temperature processes,
chemical plants, oil & gas pipelines, boilers, and pressure vessels.



In summary, stainless-steel pipes excel in corrosion resistance, carbon steel in versatility and cost effectiveness, and alloy
steel in specialized high-performance roles.

Classification of steel pipes and tubes by application

Piping (Carrier)

Piping mainly involves steel pipes designed to transport fluids and gases such as water, oil, natural gas, chemicals, and
air. Pipes used in piping applications are typically round and optimized for pressure containment and flow efficiency. They
have round cross-section, larger diameter range, designed for pressure and corrosion resistance, often welded or
seamless depending on service conditions. They are used in water supply networks, oil and gas pipelines, chemical
plants, HVAC systems, fire sprinkler systems, and industrial fluid transport.

Tubing (Performance)

Tubing refers to steel tubes, often manufactured to tighter tolerances, used for structural, mechanical, and performance-
critical applications. They are available in various shapes like round, square, rectangular; high dimensional accuracy and
surface finish; designed for strength, stiffness, and load bearing. They are used in automotive components (exhausts,
chassis), machinery parts, structural frameworks (bridges, buildings), precision instruments, medical devices, and
hydraulic systems.

Some of the key differences between pipes and tubes are as listed in the below table:

- Piping (Carrier) Tubing (Performance)

Primary role Transport of fluids and gases Functional and structural components
2 Dimensional Low High
tolerance
Value profiling Commodity-driven Precision-driven
4 Demand cycle Closely tied to infra and energy spending Broad-based across automotive, energy, railways,

hydraulics, engineering
Source: Lalbaba Engineering Limited, Industry, CRISIL Intelligence

In summary, piping focuses on fluid conveyance with performance criteria around pressure and corrosion, while tubing
emphasizes mechanical strength, dimensional precision, and structural utility.

Standard tubes vs cold finished steel tubes

Standard tubes generally refer to tubing produced with conventional manufacturing techniques and wider dimensional
tolerances, catering to general structural or mechanical applications. Cold finished steel tubes, on the other hand, are
manufactured through additional cold working processes that significantly enhance their dimensional accuracy,
mechanical strength, and surface finish. This subclassification is especially important when technical requirements, such
as precision fit, enhanced strength, or superior surface quality, necessitate the use of advanced tubing products over
standard alternatives.

Some of the key differences between standard and cold finished steel tubes are:

e Standard Tubes: Comprising hot finished seamless (HFS) and electric resistance welded (ERW). These are cost-
effective, high-volume products widely used in infrastructure, energy, and structural applications.

e Cold Finished Steel Tubes: Comprising cold finished seamless (CFS/CDS) and cold finished welded
(CFW/CDW). These undergo additional cold working to achieve tight dimensional tolerances, superior surface
quality, and refined mechanical properties.




Indian cold finished steel tubes market demand

(Million Tonnes) FY25-FY30 CAGR: 7-9 %
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Cold finished tubes (CFS + CFW) comprise about 20-25% of total steel tube market in India, aligning with their use in
automotive, engineering, oil and gas and other sectors. India’s cold finished tube market is estimated at 3.0 million tons in
fiscal 2025 and is expected to reach 4.1 — 4.6 million tonnes by fiscal 2030.

Share of cold finished steel tubes
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In fiscal 2025, cold finished welded (CFW) tubes are estimated to comprise around 65 -70% of India’s cold finished tube
market, while cold finished seamless (CFS) tubes accounted for about 30-35%. By fiscal 2030, the shift towards high-
precision applications is expected to slightly increase CFS share, through CFW tubes will remain dominant, owing to their
cost-effective production and mass volume usage.

Cold drawn/cold welded tubes (CDW/CFW)

Cold finished welded tubes are steel tubes manufactured by welding and then cold finishing processes, which improve
precision, strength, and surface quality. Their applications span automotive, mechanical engineering, construction, and
industrial sectors.

Cold drawn/cold finished seamless tubes (CDS/CFS)

Cold finished seamless pipes are renowned for their precision, making them ideal for demanding applications in sectors
like automotive, hydraulic, aerospace, industrial engineering, and other industries.

Cold-finished seamless (CFS) tubes hold an important position in the Indian steel industry, given their versatility and wide
applications. They can be manufactured in multiple grades such as carbon, alloy, micro-alloyed, or stainless steel, and
supplied in various conditions including annealed, stress-relieved, normalised, or quenched-and-tempered. CFS tubes are



used across diverse sectors such as automotive, oil and gas, energy, railways, hydraulics, and construction equipment.
The manufacturing process provides flexibility to produce in different sizes, chemistries, and heat treatments with
relatively shorter changeover times, making them suitable for varied end-use requirements. Seamless construction also
meets the high-pressure, high-temperature and torsional-load standards that disqualify welded tubes in critical

applications.

By comparison, hot-finished seamless tubes are typically more suited for longer production runs and often require further
downstream cold-drawing or machining. Cold-finished welded tubes, while suitable for automotive and general
engineering, may face limitations in alloy choices and in applications requiring higher pressure or fatigue performance.

Cold finished seamless (CFS) tubes cater to diverse end-use sectors including automaotive, oil and gas, infrastructure,
railways, and energy. This diversified end use profile of CFS provides a natural hedge against cyclical swings, with long
cycle railway and energy projects and export opportunities providing additional stability. Further CFS’s operational
nimbleness makes it structurally resilient and recession-proof.

Comparative features of tubes manufacturing process

Some of the key differences between cold-finished seamless (CFS) tubes, cold finished welded (CFW) tubes, hot finished
seamless (HFS) tubes and electric resistance welded (ERW) tubes are as listed in the below table:

Cold Finished Seamless | Cold Finished Welded | Hot Finished Seamless E'ec”'vcvggzgtance

1 Strength
2 Length
3 Size

4 Tolerance

5 Corrosion

Resistance
6 Surface
Quality
7 Surface
Roughness
8 Application
9 Cost

Higher tensile strength
due to strain hardening

and work hardening;
higher  toughness and
durability

Usually smaller diameters,
thinner  walls; length
depends on processing

Smaller diameters
possible, as small as 6mm;
wall thickness down to
0.25mm

dimensional
with  tight

High
accuracy
tolerances

Smoother surface, fewer
defects, less scale

Smooth, bright, polished
surface with fine finish

Lower roughness,
smoother surface finish

0.2t0 0.8 um

High-precision needs like
aerospace, automotive,
hydraulic systems,
machinery

Higher cost due to
complex processing and
heat treatment

Source: Industry, CRISIL Intelligence

Slightly less than cold
drawn if drawn/ annealed

Custom
15m.

length; up to

Wide flexibility, but mainly

mid to small outer
diameter (OD)

OD: 6 to 300 mm
Excellent control,
typically used where

appearance and fit matter

Weld beads
grounded/pickled

are

Often possible to get
mirror finish, very smooth

Often the best along
with cold drawn
seamless

0.2t0 0.8 um

Heat exchangers, food,
pharma, decor

Intermediate to high,
depending on alloy,
finished and tube size

Lower vyield strength and
hardness; more ductile;
suitable for flexibility and
shock loads

Typically used in larger

diameters and thicker
walls
Larger diameters

generally >32mm; wall
thickness 2.5-75mm

Moderate to low
dimensional accuracy;
looser tolerances

Surface may have scale
and oxidation, may
require treatment

Rough, scaled, or
oxidized surface; may
require machining

Higher roughness due to
hot rolling scale

>3 um

Construction,
infrastructure, pipelines,
low to medium pressure
boilers

Generally lower cost,
better for large volume

Due to welding, welded
pipes are believed to
withstand relatively less
pressure and load

Welded pipes can be

manufactured in long
continuous lengths
There is no such size

restriction on welded pipe
production.

(100 inches or more)
tolerance of

and  wall
tolerance of

Diameter
+0.5-1.5%
thickness
+5-10%

Relatively low corrosion
resistance near the weld

Welded pipes have a
smooth high-quality
surface

Up to 10 pm

Welded pipes are
normally used for less
corrosive and low-
pressure environments

lowest cost, better for
large volume



Cold finished steel tubes are precision engineered, seamless or welded steel tubes produced through cold working
processes that result in superior dimensional accuracy. Enhanced mechanical strength, and a smooth surface finished
compared to hot-finished tubes. Cold finishing represents a value-added step over both hot finishing and welding. While
standard tubes cater to bulk volumes, cold finished tubes address performance-critical markets such as automotive,
boilers, energy, and hydraulics.

Tubing capacity of key industry players in India

Some of the key suppliers of cold finished steel tubes in India in fiscal 2025 are Tube Investments of India (TII), Jindal
SAW, Lalbaba Engineering Limited, Goodluck Industries and Venus Pipes and Tubes Limited.

Compan ERW HFS Chbw CFS Total Remarks
Y (TPA) (TPA) (TPA) sy (TPA)

Lalbaba .
Engineering 65,000 65,000 CDS capacity expanded to 85,000 TPA as on August

L2 31, 2025
Limited
Venus Pipes 24,000 14,400 38,400 3,600 TPA ERW capacity commissioned in fiscal 2026
Tube Phaltan ERW/CDW capacity of 54,000 TPA under
Investments of = ~1,30,000 ~1,70,000 ~3,00,000 commissionin '
India (TI1) 9
Goodluck Sikandrabad LDP (50,000 TPA CDW) commissioned
Industries SOe e TorOfOLY in fiscal 2025; Phase 2 (30,000 TPA) underway
Jindal Saw ~2,90,000 ~60,000 3,50,000 HFS expansion announced

Note: The value is in Tonnes per annum (TPA); Lalbaba Engineering Limited installed capacity number of 65,000 TPA is for fiscal 2025;
Venus Pipes installed capacity data is for fiscal 2025: Tube Investments of India’s (Tll) installed capacity data is from fiscal 2017;
Goodluck India Ltd. ERW + CDW installed capacity for precision pipes and automobile division as of fiscal 2025 is 1,70,000 TPA; Jindal
SAW total installed capacity of 3,50,000 TPA is from September 2024, while the CFS capacity data is for fiscal 2019.

# For the purpose of analysis, historical data points have been considered for fiscal 2025, based on the publicly available disclosures by
the above-mentioned companies regarding their announced plant expansions. No new capacity additions were identified between the
reported year and fiscal 2025 based on publicly available information. Accordingly, data from earlier years (e.g., Tll -2017, Jindal SAW'’s
CDS data — 2019) have been carried forward.

## CDS capacity for Goodluck India has been considered at 80,000 TPA for fiscal 2025, based on publicly available disclosures (BSE
filing, dated August 2021, and Sikandrabad plant announcement). No other capacity changes were identified from available information.

Source: Industry, Crisil Intelligence
Key Highlights

Lalbaba Engineering Limited: The company is among the early adopters of the continuous cold drawn process technology
for seamless tube manufacturing and remain one of the few players globally to deploy this process. The continuous cold
drawn process helps the company reduces the manufacturing process time compared to the conventional cold drawn
process by streamlining multiple stages of the cold drawn process into a single, uninterrupted operation minimizing
downtime and increasing efficiency.

Tube Investments of India (TII): the company’s Tube Products of India (TPI) division is a leading supplier of precision steel
tubes, primarily serving the automotive sector. They have plants at Mohali, Shirwal, Rajpura, Avadi, and Tiruttani. They
produce cold finished welded tubes spanning outer diameter (OD) of 6.05 x 1 mm to 160 x 139.2 mm

Goodluck Industries: The company under Goodluck India limited, is an engineering solutions provider specialised in ERW
steel pipes, hollow section, cold drawn welded (CDW) tubes, forgings, and complex engineering structures. They produce
cold finished welded tubes spanning outer diameter (OD) of 8 mm to 203 mm with thickness spanning from 0.90 mm to 14
mm

Pennar Industries: The company’s tubes division started in 2010. They produce cold finished welded tubes (round tubes)
spanning outer diameter (OD) of 9.0 mm to 120.0 mm




Other key suppliers of cold finished steel tubes are Kirloskar Ferrous, Maharashtra Seamless and Ratnamani Metals.

In fiscal 2025, Lalbaba Engineering Limited ranked as the third-largest cold finished steel tube manufacturer among the
aforesaid key players, with an installed capacity of 65,000 tonnes per annum (TPA). Following the capacity enhancement
to 85,000 TPA as on August 31, 2025, and the company now stands as the second-largest manufacturer in the segment
by installed capacity. Based on the above data, Lalbaba Engineering Limited is also the largest cold finished seamless
tube manufacturer in India.

Application mapping of the products across the end-use sectors
End use sector growth outlook and application mapping for cold finished steel tubes:

Expected growth CAGR

(FY 2025-2030) Application mapping

End use industry

Oil and gas 6-8% Pipeline tubing, casing, drilling equipment, high pressure fluid lines

Fuel injection lines, brake lines, hydraulic systems, exhaust pipes, chassis, power

ATRIRIES S steering, transmission systems

Chemical 8-10% Heat exchange tubes, process piping, condensers, reactors

Pharma 10-12% Clean piping systems, sterile process transfer, instrumentation tubes
Thermal Power 4-6% Boiler tubes, superheated tubes, feedwater lines

Mining 7-9% Drill rods, hydraulic lines, slurry transport tubing

Railways 3-4% Brake lines, hydraulic cylinders, structural tubes in rolling stock

Gas Storage 7-9% Piping for gas distribution, control lines, storage vessel tubing
Construction 6-8% Scaffolding, architectural elements, hydraulic systems, structural members

Source: CRISIL Intelligence, Industry
Growth projections for key sectors

Oil and Gas

The Oil and Gas industry is a significant end-use sector for cold finished steel tubes. Globally, oil demand is projected to
increase by 2.5 million barrels per day (bpd) to 105.5 million bpd by 2030, driven by growth in non-OPEC+ countries,
particularly the US, Brazil, and Canada. In India, oil demand is expected to rise significantly, contributing to global oil
demand growth, with the country's oil demand to rise from 5.64 million bpd in 2024 to 6.66 million bpd in 2030.38

The growth in the Oil and Gas sector is driven by increasing demand from emerging economies, particularly in Asia,
where China is expected to be a key driver of growth. However, the sector is also facing challenges, including controlled
supply by OPEC+, heightened geopolitical tensions, and a focus on energy transition. In India, the government has
announced initiatives to promote the oil and gas sector, including allocating funds for strategic oil reserves and pipeline
infrastructure development. The cold finished tubes are used in various applications in the Oil and Gas sector, including
drilling, production, and transportation. The Indian Oil and Gas sector is expected to drive growth, with the country's
refining capacity expected to increase by 1 million barrels per day over the next seven years from 256.8 million tonnes per
annum (mmtpa) in 2024 to 309.5 mmtpa by 2030.

Automobiles

The global automobile market experienced steady growth from fiscal 2019 to 2025, with US vehicle sales growing 2% in

38 il Market Report, International Energy Agency



fiscal 2024 and electric vehicles (EVs) capturing 25% market share. Global EV battery investments exceeded $500 billion,
and Asia-Pacific expanded manufacturing capacity, led by India and China. The global vehicle sales are projected at 104
million units by fiscal 2030, with a CAGR of 2.4%. Electrified vehicles are expected to be 40% of sales by fiscal 2030, and
autonomous vehicle technology will enter commercial fleets by the late 2020s. In India, the automotive market is growing
at 8-10% CAGR, with rising EV penetration due to policy support and expansion of domestic manufacturing and export
hubs. Cold finished steel tubes are widely used in commercial vehicles, particularly for brake and fuel lines, with over 150
million units used annually in passenger cars. High-strength steel pipes have also gained adoption in EVs, reducing
weight by 12%, although welded pipes remain dominant due to cost considerations.

Chemicals

The global chemical market has grown strongly reaching $6.15 trillion by fiscal 2025 with a CAGR of approximately 9.7%.
Asia-Pacific led the growth due to industrialization and urbanization. The market recovered from supply chain disruptions
with 3.4% growth in fiscal 2024 and 3.5% in fiscal 2025. The market is projected to reach $8.58 trillion by fiscal 2029,
growing at a CAGR of around 8.6%. Carbon capture, green chemistry, and digitalization will drive growth, with regulatory
pressures accelerating sustainability adoption. In India, the chemical sector is growing at 8-10% CAGR, driven by
pharmaceuticals, agrochemicals, and specialty chemicals, with government initiatives like the PLI scheme supporting
domestic manufacturing and exports. The demand for cold finished steel tubes is increasing in this sector, particularly for
hazardous material transport, due to strict regulations and the need for leak-proof precision pipes. Nickel/alloy variants are
expected to grow at a CAGR of 5.7%, driven by their corrosion resistance properties compare to welded pipes.

Pharmaceutical

The global pharmaceutical market experienced strong growth from fiscal 2019 to 2025, driven by oncology, immunology,
and vaccine demand. There was moderate M&A activity despite biosimilar competition. The market is expected to grow,
driven by biologics, personalized medicine, and digital health integration, with expansion in emerging markets. In India,
the pharma sector is growing at 10-12% CAGR, driven by generics and API exports, with government initiatives to boost
R&D and manufacturing. Cold finished precision stainless steel pipes and tubes play a critical role in ensuring
contamination-free fluid transfer in drug manufacturing. The global pharmaceutical industry's expansion, including
initiatives like India's PLI scheme, is expected to drive significant demand for cold finished steel tubes. This growth will be
driven by the need for high-quality, reliable piping solutions in pharmaceutical manufacturing.

Thermal Power Sectors

The global power plant market experienced expansion of gas-fired power plants, supported by data center growth, and
increased renewables integration, although gas remained critical. The hydrogen-ready infrastructure and nuclear plant
retrofits are expected to grow significantly till fiscal 2030, with increased adoption of carbon capture and storage. There
will be growth in renewable hybrid plants and microgrids. In India, there is aggressive renewable capacity expansion
targeting 500 GW by fiscal 2030, with gas and nuclear plants complementing renewables for grid stability and increasing
investments in smart grids and energy storage. Cold finished steel tubes are widely used in thermal plants, accounting for
90% of boiler and steam systems. This underscores the critical importance of high-quality piping solutions in the power
generation sector, particularly as India invests in smart grids and energy storage.

Mining Sector

Mining contributes significantly to India's GDP, with major production in coal, iron ore, limestone, and other minerals. Mining
output growth is aligned with steady GDP growth of 6-7% expected till 2030. Cold finished steel tubes are crucial in hydraulic
systems, rolling stock components, and structural supports benefiting from their strength and uniformity.

Gas Storage Sector



India’s gas consumption is projected to grow nearly 60% by 2030 over 2023 levels, driven by expanding city gas distribution,
industrial uses, and power generation. Domestic gas production has increased recently but is expected to grow moderately
by about 7-9% by 2030. Expansion of gas infrastructure projects like the Pradhan Mantri Urja Ganga pipeline and LNG
terminals augments cold finished steel demand. Cold finished steel tubes are extensively used in pipelines, storage tanks,
and LNG infrastructure due to their high pressure and corrosion resistance.

Construction Sector

The construction industry in India is expected to grow steadily at an annual rate of 6-8% between fiscal years 2026 and
2030. This growth will be mainly driven by increased spending on infrastructure projects such as roads and railways,
supported by both central and state government investments. Cold finished steel precision tubes are critical for hydraulic
machinery, structural supports, and other infrastructure requiring precision and mechanical strength.

Key growth drivers, threats, and challenges

The industry is driven by several key growth drivers that are expected to propel its expansion in the coming years. The oil
and gas sector, for instance, is a significant consumer of seamless pipes, which are essential for drilling, extraction, and
transportation, particularly in regions such as North America, Asia-Pacific, and the Middle East. Additionally, rapid
urbanization and infrastructure development in emerging markets are driving demand for seamless pipes in construction,
transportation, and utilities. The superior performance of cold finished seamless tubes, including higher strength,
reliability, and corrosion resistance, makes them the preferred choice in various industries such as petrochemical, power
generation, automotive, and aerospace.3®

Technological advancements, such as Al-enabled quality control and advanced extrusion, are also improving efficiency,
guality, and customization in the manufacturing process, thereby supporting market growth. Furthermore, the increasing
emphasis on sustainability, green manufacturing, and energy efficiency is attracting environmentally conscious buyers
and meeting regulatory requirements. The rising global energy demand, particularly in emerging economies, is also
sustaining long-term demand for cold finished seamless tubes in pipelines, refineries, and power plants.

However, the industry also faces several threats and challenges that could hinder its growth. Corrosion, for example, is a
significant concern, as exposure to harsh environments can lead to structural weaknesses, leaks, and financial losses.
Raw material price volatility, competition from welded pipes, and manufacturing complexities are also major challenges
that the industry needs to address. Moreover, environmental regulations, geopolitical risks, and profit margin pressure are
additional factors that could impact the industry's stability and growth.

The cold finished seamless tubes industry is poised for growth, driven by increasing demand from the oil and gas sector,
infrastructure development, and technological advancements. However, the industry must also navigate challenges such
as corrosion, raw material price volatility, and environmental regulations to ensure sustainable growth and profitability. As
the industry continues to evolve, it is essential for manufacturers to invest in research and development, adopt sustainable
practices, and develop strategies to mitigate risks and capitalize on emerging opportunities.

Assessing India’s export potential under China+1 strategy

The China-plus-one strategy is a supply-chain diversification approach that encourages companies to reduce their
dependence on China by adding alternative production bases. This strategy has gained momentum in recent years due to
rising labor costs, geo-political tensions, and the COVID-19 pandemic. As a result, countries like India, Vietham, and
Thailand are emerging as attractive manufacturing destinations, offering cost competitiveness, favorable government
policies, and geographical proximity to China. India is well-positioned to benefit from the China-plus-one strategy,
especially in the steel industry. The government's initiatives, such as the Production-Linked Incentives (PLI) scheme and

3% How Seamless Pipes Reduce Failure Risks in Qilfield Operations



the National Steel Policy (NSP), aim to increase steel production and exports. Additionally, India's growing export
opportunities, growing demand from key industries, and availability of raw materials make it an attractive destination for
global companies looking to diversify their supply chains. The Indian steel industry is expected to benefit from the ongoing
infrastructure development, with key industries like building and construction, infrastructure, and automobiles relying
heavily on steel. The Indian steel industry, including precision tubes, cold finished steel tubes and seamless pipes &
tubes, is likely to gain from the China-plus-one strategy. With India being the second-largest producer of crude steel in the
world, it offers a strong competitive edge in terms of availability of skilled workforce and technology. The government's
focus on promoting sustainable and environmentally friendly products is also expected to garner huge demand in export
markets. As global companies look to reduce their dependence on China, India's steel industry is poised to benefit from
the growing demand for steel and related products, making it an attractive destination for investment and growth.



Market overview of forging components in India

Indian forging market size
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P: Projected; Note: Market size is for all types of forgings, including carbon steel, alloy steel, stainless steel, super alloy, titanium and
aluminium

Source: Crisil Intelligence, Industry

India is the second largest producer of steel globally, after China, and also the world leader in DRI (direct reduced iron)
production, further emphasizing its strength in core metal manufacturing. India has emerged as the second-largest forging
industry in the world, with robust capacity in manufacturing a wide range of forged products for sectors such as
automotive, power generation, industrial machinery, mining, marine, aerospace, railways and defence. The Indian forging
industry is a significant contributor to the nation's economic growth, with a market size of approximately 1.71 million metric
tonne (MT) in fiscal 2025, accounting for 7.8% of the global market and a projected growth rate of 12-15% over the next
seven years. The industry has transitioned from a labour-intensive set-up to a capital-intensive manufacturing sector, with
an installed capacity of ~3.85 million MT in fiscal 2024. The industry can forge a wide array of raw materials, including
carbon steel, alloy steel, stainless steel, super alloy, titanium and aluminium. Indian forging manufacturers offer cost
advantages versus China, aided by lower labor costs, improved operational efficiencies, and a growing skilled workforce.

As multinational corporations increasingly look to reduce dependency on China, India’s forging is well positioned to
benefit. India offers reduced reputational risk and a more favorable compliance environment compared to China, which is
important for western enterprises. India’s economic boom and stronger global alliances present a more predictable long-
term setting for investment and manufacturing.

End-use segmentation for forging industry and geographical segmentation

5-7% 5-10%

= Automobile 2-4%
5-7%
Railways $5-7% \ = North
= Oil & Gas Sl west
= South
= Agriculture = East 35-40%

= Aerospace &
Defence

Source: Crisil Intelligence, Industry



Traditionally, the Indian forging industry catered to the automotive sector, which accounted for 70-75% of total orders.
However, it is diversifying into defence, aerospace, and railways, with a target to realign its customer base to 60% auto
and 40% non-auto sectors by 2030. The industry also exports around 35% of its forged products, with demand from North
America and Europe expected to rise.

The Indian forging industry is strategically concentrated in states with major end-user customer locations, including
Maharashtra, Punjab, Gujarat, Tamil Nadu, Haryana, Delhi, Karnataka, Jharkhand, West Bengal and Telangana. These
forging clusters foster regional economic development and employment opportunities. The major forging clusters are
Pune, Rajkot, Mumbai, Delhi-NCR, Jalandhar, Ludhiana, Jamshedpur, Bengaluru, Coimbatore and Chennai.
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Source: Crisil Intelligence, Industry

Application mapping for forging industry with focus on railways

Forging components are used in a diverse range of industries, including aerospace, nuclear, industrial equipment,
automotive, defence, renewable energy, and railways, where high-strength and durable parts are crucial for optimal
performance. Forgings provide superior reliability compared to cast or fabricated alternatives and are deployed in safety-
critical and heavy-duty environments. In the railway section, forging plays vital role in ensuring the safe efficient operation
of trains and related infrastructure by producing components with enhanced mechanical properties compared with those
made through casting or machining.

Key railway applications of forged components

Application Forged components

Coach/wagon frames, axles, wheels, bogie/wagon components (bogie
Rolling stock and locomotive parts frames, bolsters, axle boxes), crankshafts, connecting rods, pistons, cylinder
blocks, cylinder heads,

Brake shoes, brake blocks, brake levers, brake hangers, couplers,

Barking and suspension systems connectors, suspension components (springs, bolsters, yokes, side bearer)



Track and infrastructure Rail joints, fishplates, rail fasteners (bolts, nuts, washers), track clips
Electrification and power transmission Forged connectors, insulators, cable clamps, conductor clamps

Traction motor Forged motor housings, motor shafts, gear blanks, bearing housings

Growth drivers and rising demand for forgings

Growth drivers and demand for forged components from railways

The Indian railway sector is a significant driver of demand for forgings, with applications in rolling stock, locomotive
engines, and infrastructure. Forged components, such as wheels, axles, and bogie parts, provide superior strength,
durability, and reliability, making them essential for safe and efficient rail operations. As highlighted in the ‘Indian railway
and infrastructure overview’ section the railway sector expansion plans, including the addition of 100,000 km of new rail
lines over the next 25 years, will boost demand for forged components. With a capital expenditure of $107 billion between
2026 and 2031, the sector is poised for significant growth. The Indian Railways' modernization drive, backed by
unprecedented investments, will also drive demand for forged components, with a focus on increasing freight modal share
to 45% by fiscal 2030. This growth is expected to create new opportunities for forging companies, driven by the sector's
increasing demand for high-strength, durable components.

Demand from other sectors

In addition to railways, other sectors such as automotive, power, and oil and gas are also driving demand for forgings. The
automotive sector is a significant consumer of forgings, with applications in engine components, gearboxes and axles.
The power sector also requires forgings for components such as turbine shafts and generator parts. The oil and gas
sector uses forgings in pipeline fittings, valves and other equipment. These sectors are expected to continue driving
demand for forgings, driven by increasing demand for high-strength, durable components.

Government initiatives and support

The government has launched several initiatives to support the growth of the forging industry, including the 'Make in India'
and 'Skill India' programmes. These initiatives aim to promote the development of indigenous manufacturing capabilities,
including in the forging sector. The government has also announced plans to increase investment in infrastructure,
including the railways, which will drive demand for forgings. The forging industry can benefit from these initiatives by
investing in technology upgradation, developing new capabilities and improving its competitiveness.

Threats and challenges

The Indian forging industry faces significant challenges despite its growth prospects, including raw material price volatility,
which has increased production costs and squeezed margins, with a notable 40-60% reduction in demand for traditional
auto components due to the transition to electric vehicles. The industry must upgrade its technology and automation
levels to global standards and develop capabilities for materials like aluminium. Additionally, the industry's fragmented
structure, with small and very small units accounting for most of its capacity, poses a significant hurdle to sustainable
growth. The industry also faces competition from imported forgings, impacting domestic demand, particularly from sectors
like railways, which require high-quality components. To remain competitive, the industry must invest in technology, skill
development and market diversification.



Competition benchmarking across key players

Company profile

The company is built on the legacy of the Lalbaba Industrial Corporation Private Limited, which was incorporated in 1966.
The present business dates back to 1991, with the incorporation of a partnership firm, namely, Pioneer Engineering
Works (“PEW”), focused on the manufacture of railway brake systems. Over time, the company expanded its capabilities
to meet customer needs, adding upstream capacity in seamless tubes by setting up the company, which was formerly
known as Lal Baba Seamless Tubes Private Limited (“LBST”) and complementary forging capabilities through Lalbaba
Industrial Corporation (“LBIC”) at Uluberia, West Bengal. With effect from April 2023, LBIC’s Uluberia division and PEW
merged into LBST and was renamed as Lalbaba Engineering, the entity in its current form as an engineering solutions
provider with capabilities spanning tubes, forgings, and complete rail systems. This transition reflects more than 17 years
of sustained growth, diversification, and customer trust. Over the years, the group has developed long-standing
relationships with its customers in a highly regulated industries with high barriers to entry and stringent approval
processes and built a longstanding reputation in Indian railways and precision manufacturing. The company has
maintained a long engagement (over 17 years) with a Titagarh Rail & Engineering Limited, which is recognized in
company disclosures as one of the leading players in India's rail wagon manufacturing market.

The company operates a cold finished seamless tube manufacturing facility with an installed capacity of 65,000 tonnes
per annum (“TPA”) in fiscal 2025. This capacity was subsequently enhanced to 85,000 TPA as of 315t August 2025. The
company is further scaling this to 235,000 MTPA through the commissioning of two additional lines at our Haldia facility by
the end of fiscal 2027, which will make this facility among the world’s largest single-site cold finished steel tube
manufacturing campus in terms of installed capacity.

Lalbaba Engineering Limited has contributed significantly to the development of RDSO-approved railway components,
supporting the transition from cast steel to forged variants such as coupler components, draft gears, container spares, and
bogie subassemblies, aimed at enhanced mechanical reliability and consistency.

Future expansion plans and tie-ups for sales

Lalbaba Engineering Limited is focusing on growth in its seamless tubes and forging businesses, with a major strategic
development being the formation of a joint venture with German company Poppe + Potthoff. This joint venture, named
Indo Deutsch Precision Tubes, will manufacture mother hollows and cold-drawn tubes for the automotive sector. The new
plant, with an investment of Rs 2 billion, is expected to be operational by late 2025.

In energy and oil & gas sector, Lalbaba Engineering Limited is targeting integrated offerings such as SRB-finished
hydraulic tubes and Q&T-upset-threaded API pipes, some of which are presently sourced through imports. Focusing on
these high-value import-dependent products is intended to position the company as a strategic partner for OEMs and
national initiatives like Make in India, aligning performance, cost, and localization goals.

Lalbaba Engineering Limited’s key priority is establishing domestic supply chains for products which are currently
dependent on imports, such as gas cylinder tubes, which demand stringent metallurgical and dimensional standards.

SWOT Analysis

Strengths:

e Lalbaba Engineering Limited is among the few private engineering solutions players in India with an end-to-end
offering spanning tube and forging manufacture, component assembly, systems integration, and on-site execution

e Lalbaba Engineering Limited has a diversified product portfolio, including seamless tubes and forging businesses,
which reduces dependence on a single product



The company has adopted integrated cold drawn processes that streamline multiple manufacturing stages,
enabling higher efficiency and reduced process time compared to conventional methods

o Majority of domestic seamless tube manufacturers follow a complex manufacturing process, involving
several steps, including hot forming, surface treatment, drawing, heat treatment, cutting, and testing.
Each of these steps is typically carried out separately, and moving the tubes from one step to the next
often relies on manual handling, temporary storage, and batch processing, which can sometimes lead to
inefficiencies and delays

o On the other hand, the company’s manufacturing process streamlines multiple stages of the cold drawn
process into a single, uninterrupted operation minimizing downtime and increasing efficiency. This
reduces the manufacturing process time compared to the conventional cold drawn process

o Cost and time optimization have enabled the company to expand its addressable market by supplying
cold-drawn seamless products, which some competitors produce via hot finished or cold drawn welded
processes.

The cold-drawn seamless (CDS) tubes manufacturing process offers a unique combination of versatility, flexibility,
and high-performance characteristics, enabling its application across diverse industries, including automotive, oil
and gas, energy, and construction equipment. This process allows for rapid switching between sizes, chemistries,
and heat treatments with negligible downtime, enabling small lots and rapid moves between sectors.

o CDS tubes offered by the company have diversified end-use profile and are operationally nimble, making
it a structurally resilient and a recession-proof product

o Since CDS tubes offer a differentiated, steady-growth opportunities, the company is uniquely positioned
to deliver sustained growth and margin stability across economic cycles

o Attributes of cold drawn seamless (CDS) pipes, such as high dimensional accuracy, tight tolerance,
uniform finish, and stress resistance are increasingly preferred in applications, many of which currently
rely on imported alternatives

o CFS tubes and pipes are characterized by high dimensional accuracy, improved mechanical properties,
better surface finish, enhanced pressure and wear resistance, good machinability, reduced risk of
corrosion and oxidation. These attributes make CFS tubes preferred for high-precision engineering
components, high-pressure and high-stress environments, and applications requiring reliable, uniform
pipe dimensions and finish.

The company has entered overseas markets, which has helped increase revenue and diversify portfolio

Weaknesses:

The company's revenue is dependent on a few large customers, which can be a risk if these customers
experience financial difficulties or switch to competitors

The company's revenue is currently heavily dependent on the Indian market, which can make it vulnerable to
economic downturns in the country

The company has limited financial resources, which can make it difficult to invest in new technologies and
expansion plans

Opportunities:

The demand for automotive components, including fuel injection tubes, is growing globally, which can provide
opportunities for Lalbaba Engineering Limited to increase its revenue

Diversified end-use profile across automotive, oil and gas, infrastructure, railways, and energy, providing relative
stability in demand across economic cycles

The company's partnerships with international companies can provide opportunities to access new technologies



and markets

¢ The Indian government's focus on the "Make in India" initiative can provide opportunities for Lalbaba Engineering
Limited to increase its revenue and market share

e The demand for seamless tubes is growing globally, which can provide opportunities for Lalbaba Engineering
Limited to increase its revenue

e Stringent pre-qualification criteria and lengthy supplier approval process create barriers for new players in the
industry

Threats:

e The company faces intense competition from established players in the industry, which can make it difficult to
increase market share

e Economic downturns due to tariff war and disputes globally can reduce demand for the company's products and
affect its revenue

e Changes in regulations or laws can affect the company's operations and revenue

e The company's dependence on raw materials, such as steel, can make it vulnerable to fluctuations in raw material
prices

Operational benchmarking

Lalbaba Engineering Limited has business operations in manufacturing of rail system, forging and cold drawn seamless
tubes. As a result, the company observes competition from companies in different business domains as highlighted in the
below table:

Product range mapping for companies

Companies Forgings Cold Finished Steel Tubes Rail Systems

Lalbaba Engineering Limited
Venus Pipes

Tubes Investments
Kirloskar Ferrous

Goodluck India
Maharashtra Seamless
Jindal SAW

Bharat Forge

Happy Forgings

RK Forgings
MM Forgings

Pennar Industries

Frontier Springs
Jupiter Wagons Limited
Titagarh Rail Systems Ltd.

Texmaco Rail & Engineering Ltd.

Azad Engineering



Note: Green coloured tab indicates presence of the corresponding product manufacturing capability with the respective company.
Source: Crisil Intelligence, Industry

Plant locations

Lalbaba Engineering Limited 4 Haldia (1 unit), Uluberia (1 unit), Ghushuri (1 unit) - West Bengal

Venus Pipes 1 Dhaneti (1 unit) — Gujarat

Tube Investments 8 Avao_li (2 unit), Tiruttani (1 un!t) - Tqmil Na_ldu, Nashik_ (2 unit), Shirwal (1 unit), Phaltan
(Lunit) - Maharashtra, Mohali (1 unit), Rajpura (1 unit) - Haryana

Kirolskar Ferrous 2 Baramati (1 unit), Ahmednagar (1 unit) — Maharashtra

Goodluck India Ltd. 6 Sikandrabad (4 units) - Uttar Pradesh, Kutch (2 units) - Gujarat

Maharashtra Seamless 3 Raigad (2 units) - Maharashtra, Nalgonda (1 unit) - Telangana

Nashik (1 unit), Nagothane (1 unit) - Maharashtra, Kosi Kalan (1 unit) - Uttar

Jindal SAW 4 Pradesh, Samaghogha (1 unit) — Gujarat
Pune (1 unit), Baramati (1 unit), Satara (1unit), Chakan (1 unit), Lonikand (1 unit) -
i FaeE € Maharashtra, Vadodara (1 unit) — Gujarat
Happy Forgings 3 Ludhiana (3 units) — Punjab
RK Forgings 6 Jamshedpur (3 unit), Kharsawan (2 unit) - Jharkhand, Howrah (1 unit) - West Bengal

Singampunari (1unit), Viralimalai (1 unit), Mathur (1 unit), Chennai (1 unit), Ranipet (1
MM Forgings 8 unit), Voyalanallur (1 unit) - Tamil Nadu, Rudrapur (1 unit) - Uttarkand, Barakanki (1

unit) - Uttar Pradesh
Frontier Springs Kanpur (1 unit) - Uttar Pradesh, Sirmur (1 unit) - Himachal Pradesh
Jupiter Wagons Limited Baddi (1unit) - Himachal Pradesh,
Titagarh Rail Systems Titagarh (2 units), Uttarpara (1 unit) — West Bengal, Bharatpur (1 unit) — Rajasthan

Texmaco Rail & Engineering Belgharia, Agarpara, Panihati & Sodepur - West Bengal, Urla - Chattisgarh

A g~ AN

Azad Engineering Hyderabad (3 units), Medak (1 unit) — Telangana

Source: Company reports, Crisil Intelligence, Industry

Note: The data corresponds to fiscal 2024 & 2025 (JSW SAW)

The cold finished steel tube manufacturers, including TI, Venus, Goodluck have demonstrated robust manufacturing
capabilities with a high level of integration. Geographically, these companies have a significant domestic presence, while
maintaining a notable export share, with exports spanning over 25 countries. They hold a diverse customer base, with
end-use segments including auto, bearing, and oil country tubular goods, and have obtained various certifications,
although not explicitly stated. The companies have also adopted technologies like acid regeneration plants to reduce
consumption and enhance margins and have expanded their export networks to regions like the US, Middle East, and
Africa.

The railway system companies, including Titagarh, Texmaco, and Jupiter Wagons Limited, have demonstrated notable
manufacturing capabilities with a high level of integration, leveraging automation and digital tools to enhance productivity.
Geographically, while Texmaco has a relatively low export share of 5.07%, Jupiter Wagons Limited is expanding its global
footprint through strategic partnerships and joint ventures. These companies hold various certifications, such as ISO
9001:2015 and certifications from the Indian Railways, showcasing their commitment to quality and customer satisfaction.
Additionally, they have adopted advanced technologies like CAD, FEA, robotics, and IoT to optimize design, production,
and maintenance processes. This integration of technology and manufacturing capabilities enables them to cater to a
diverse customer base.



The forging industry, comprising companies like Bharat Forge, Happy Forgings, and Ramkrishna Forgings, has

demonstrated robust manufacturing capabilities with a high level of integration, leveraging advancements in closed-die
forging technology and industry 4.0 technologies. Geographically, these companies have a significant domestic presence,
with Bharat Forge generating 45% of its revenue from India, while also maintaining a notable export share, with exports
constituting 35% of its revenue. They hold various certifications, including ISO 9001:2015, IATF 16949:2016, and I1SO
14001:2015, showcasing their commitment to quality, environment, and safety management.

The companies have also adopted advanced technologies like Industrial Internet of Things (110T), Industry 4.0, and digital
thread, driving greater productivity and reliability. Bharat Forge has invested in state-of-the-art technologies, including
SAP ERP, robotic process automation, and data analytics, while Happy Forgings has expanded its global outreach, with
exports demonstrating a 39% CAGR since 2017-18. Ramkrishna Forgings has also seen a 19.10% increase in export
sales, with a strong focus on quality management and environmental sustainability, as evident from its various
certifications and standards.

Financial benchmarking

To benchmark the performance of Lalbaba Engineering Limited with its competitors, a comparison is drawn across the
profitability, liquidity and leverage parameters for fiscals 2023-2025.

Comparison for fiscal 2025 (T million, unless mentioned otherwise)

Particulars

Revenue from
Operations?

Gross Profit?
Gross Margin %3
EBITDA*

EBITDA Margin %°
PAT®

PAT Margin’
Return On Equity®

Return On Capital
Employed®

Net Debt to Equity*©

Net Debt to
EBITDAM

Cash Conversion
Cycle!?

Gross Fixed Asset
Turnover Ratio3

Lalbaba
Engineering

Limited

7,716.07

3,225.23
41.80%
974.79
12.63%
424.42
5.49%
25.19%

21.01%
1.41x

2.67x

82

3.90x

Source: Company financials

Comparison for fiscal 2024 (T million, unless mentioned otherwise)

Titagarh
Rail
Systems
Limited

38,677.50

9,389.00
24.28%
4,330.40
11.20%
2,749.20
6.97%
11.70%

15.00%
0.20x

1.16x

NA

NA

Texmaco
Rail &

Engineering

Limited
51,065.72

11,671.17
22.86%
4,672.63
9.15%
2,488.77
4.82%
9.34%

13.57%
NA

NA

NA

NA

Jupiter
Wagons
Limited

39,632.80

9,874.38
24.91%
5,775.26
14.57%
3,802.71
9.49%
17.43%

17.27%
0.02x

0.11x

NA

NA

Frontier
Springs
Limited

2,313.37

1,160.72
50.17%
496.60
21.47%
346.64
14.92%
27.96%

35.33%
NA

NA

NA

NA

Venus
Pipes &
Tubes
Limited

9,585.26

3,190.00
33.28%
1,676.00
17.49%
928.89
9.69%
19.81%

21.74%
0.35x

NA

NA

NA

Tube
Investments
of India
Limited

1,94,646.50

66,812.60
34.33%
18,492.50
9.50%
10,542.90
5.32%
19.82%

22.01%
NA

NA

NA

NA

Goodluck
India
Limited

39,358.91

10,786.34
27.41%
3,108.40
7.90%
1,656.28
4.17%
13.26%

14.39%
0.62x

2.69x

90

NA



Lalbaba Titagarh Texmaco Jupiter Frontier Venus Tube Goodluck
Engineering Rail Rail & Wagons Springs Pipes & |Investments India

REAIBIETS Limited Systems | Engineering Limited Limited Tubes of India Limited

Limited Limited Limited Limited

Revenue from 599501  38,533.00 3502870 36,437.33  1,354.15 8,021.98  1,68,903.30 35,247.76

Operations?!

Gross Profit? 2550.19 865220 837297  8,147.36 687.75 2,260.00  58,837.90  9,424.64
Gross Margin %3 42.54% 22.45% 23.90% 22.36% 50.79% 28.28% 34.84% 26.74%
EBITDA* 718.41 451931 263519  4,892.48 207.70 1,463.00 1949420  2,822.41
EBITDA Margin %5 11.98% 11.73% 7.52% 13.43% 15.34% 18.24% 11.54% 8.01%
PATS 266.08 286142  1,129.79  3310.17 129.86 859.79  17,329.90  1,322.68
PAT Margin’ 4.43% 7.35% 3.16% 9.02% 9.55% 10.72% 10.11% 3.74%
Return On Equity® 24.19% 17.99% 5.76% 27.59% 14.54% 23.61% 38.27% 14.94%
Return On Capital 22.06% 20.13% 9.91% 24.94% 18.21% 24.50% 26.77% 14.59%
Employed

Net Debt to Equity!®  1.39x NA NA 0.14x NA 0.36x NA 0.35x
Net Debt to

EBITDAL 2.74x (0.58x) NA 0.46x NA NA NA 1.42x
Cash Conversion

Cyolet? 63 NA NA NA NA NA NA 85
Gross Fixed Asset 3.91x NA NA NA NA NA NA NA

Turnover Ratio®3

Source: Company financials

Comparison for fiscal 2023 (¥ million, unless mentioned otherwise)

Lalbaba Titagarh Texmaco Jupiter Frontier Venus Tube Goodluck
Engineering Rail Rail & WWEL[eS Springs Pipes & |Investments India

Particulars Limited Systems |Engineering Limited Limited Tubes of India Limited

Limited Limited Limited Limited

Revenue from 3,432.96  27,795.90 2243277  20,682.47  1,073.56 5,523.96  1,49,647.30 30,720.08

Operations?

Gross Profit2 1,552.97  6,29652 627417  4,937.77 550.67 1,078.00  51,344.70  8,292.86
Gross Margin %3 45.24% 22.65% 27.97% 23.87% 51.29% 19.51% 34.31% 26.99%
EBITDA? 336.73 2,634.91 145408  2,520.63 133.10 691.00 18,875.80  2,043.71
EBITDA Margin %5 9.81% 9.48% 6.48% 12.19% 12.40% 12.51% 12.61% 6.65%
PAT® 142.64 1,257.16 258.05 1,206.75 72.41 442.07 13,250.60 878.01
PAT Margin’ 4.13% 4.45% 1.14% 5.82% 6.70% 8.00% 8.77% 2.84%
Return On Equity® 20.03% 13.92% 1.90% 16.64% 9.70% 19.62% 37.74% 16.17%
Return On Capital g 7605 22.09% 6.40% 21.37% 9.18% 16.79% 39.09% 17.04%
Employed

Net Debt to Equity™© 1.54x% 0.20x NA 0.21x NA 0.24x NA 0.94x
Net Debt to

EBITOAL 3.60x 0.74x NA 0.68x NA NA NA 2.87x
G CamEE] 57 NA NA NA NA NA NA 84

Cyclet?



Particulars

Lalbaba Titagarh Texmaco Jupiter Frontier Venus Tube Goodluck
Engineering Rail Rail & Wagons Springs Pipes & |Investments India

Limited Systems | Engineering Limited Limited Tubes of India Limited
Limited Limited Limited Limited

Gross Fixed

Turnover Ratiol3

Asset 3.26x NA NA NA NA NA NA NA

Source: Company financials

All the financial information for listed industry peers mentioned above is on a consolidated basis (unless otherwise available only on
standalone basis) and is sourced from the annual reports and investor presentation as available of the respective company for the relevant

year.

“In computing the above ratios and KPlIs of the listed peer, we have used the same formulas as defined and considered for the Company.

NA: The data for the referenced period could not be located from the sources identified above.

Notes:

1)

2)

3)

4)

5)
6)
7
8)

9)

10)
11)
12)

13)

Revenue from operations is calculated as revenue from sale of products, services and other operating revenue for the
year

Gross Profit is calculated as revenue from operations as reduced by Cost of Materials Consumed and Change in
Inventories of Work in Progress, Finished Goods, Stock-in-trade and Scrap

Gross Margin % is calculated as Gross Profit for the year divided by Revenue from Operations for the year, multiplied by
100

EBITDA is calculated as profit/(loss) before share of profit /(loss) of Associate and Joint Venture plus depreciation and
amortisation expense and finance costs less other income as per the Restated Consolidated Financial Information

EBITDA Margin (%) is calculated as EBITDA divided by revenue from operations multiplied by 100.
PAT represents total profit after tax for the year as per the Restated Consolidated Financial Information.
PAT margin is calculated as PAT divided by Total Income multiplied by 100.

Return on Equity is calculated as Restated Profit for the year attributable to Owners of the Company divided by average
equity attributable to owners of the company.

Return on capital employed is calculated as EBIT divided by Average Capital Employed. EBIT is calculated as profit(loss)
before tax plus finance costs while, Capital employed is calculated as the sum of net worth plus total borrowings plus
deferred tax liability as reduced by intangible assets and intangible assets under development.

Net Debt to Equity is calculated as net debt divided by total equity.
Net Debt to EBITDA is calculated as net debt divided by EBITDA

Cash Conversion Cycle is computed as trade receivables days plus inventory days minus trade payable days; Wherein,
trade receivable days is calculated as average trade receivables divided by revenue from operations multiplied by 365 for
financial years, inventory days is calculated as average inventory divided by cost of goods sold multiplied by 365 for
financial years and trade payable days is calculated as average trade payables divided by revenue from operations
multiplied by 365 for financial years. Rounded off to the nearest whole number

Gross Fixed Asset Turnover Ratio is calculated as revenue from operations divided by average gross fixed assets. Gross
fixed assets represent the total gross block / worth of property plant and equipment, capital work-in progress and right of
use assets.



Annexure

List of Abbreviation and Acronym
Sr. No. Abbreviation / Acronym Full Form

1 AC Air Conditioner

2 ADB Asian Development Bank

3 Al Artificial Intelligence

4 API Active Pharmaceutical Ingredient

5 BG Broad Guage

6 BIS Bureau of Indian Standards

7 BLW Banaras Locomotive Work

8 BMBS Bogie mounted brake cylinder

9 BMBS Bogie mounted braking system

10 BOBRN Bogie Open Bottom Rapid discharge with Pneumatic

11 BOT Build-Operate-Transfer

12 BOXN Bogie Open Wagon with X (high-sided) features and N (Air Brakes)

13 BOXNL quie Open Wagon with X (high-sided) features, and N (Air Brakes), and HL (High Load
or High Axle load

14 bpd barrels per day

15 CAD Computer-aided design

16 CAGR Compound annual growth rate

17 CcDS Cold drawn seamless

18 cDW Cold drawn welded

19 CEA Central Electricity Authority

20 CFS Cold finished seamless

21 CFW Cold finished welded

22 CLW Chittaranjan Locomotive Works

23 CsoO Central Statistical Office

24 DFC Dedicated freight corridor

25 DGCIS Directorate General of Commercial Intelligence and Statistics

26 DGFT Directorate General of Foreign Trade

27 DHMU Diesel-Hydraulic Multiple Unit

28 DMU Diesel Multiple Unit

29 DPIIT Department for Promotion of Industry and Internal Trade

30 DRDO Defense Research and Development Organisation

31 DRI Direct reduced iron

32 EBITDA Earnings Before Interest, Taxes, Depreciation, and Amortization

33 EFW Electric Fusion Welding

34 EIL Engineers India Limited

35 EMU Electric Multiple Unit

36 EPC Engineering, Procurement, and Construction

37 ERW Electric Resistance Welding

38 EV Electric Vehicle

39 FDI Foreign direct investment




Abbreviation / Acronym

Full Form

40 FEA Finite Element Analysis

41 FTP Foreign trade policy

42 FY Fiscal Year

43 GDP Gross domestic product

44 GFRP Glass Fiber Reinforced Polymer

45 GNI Gross National Income

46 GVA Gross Value Added

a7 GW Gigawatt

48 HES Hot finished seamless

49 HEW High-Frequency Welding

50 HSR High-Speed Rail

51 HVAC Heating, ventilation, and air conditioning
52 IBEF India Brand Equity Foundation

53 ICE Integral Coach Factory

54 ICE Coach Integral Coach Factory Coach

55 1P Index of Industrial Production

56 IMF International Monetary Fund

57 IOH Intermediate Overall

58 loT Internet of things

59 ISO International Organization for Standardization
60 v Joint Venture

61 LED Light emitting diode

62 LFPR Labour Force Participation Rate

63 LHB Coach Linke Hofmann Busch

64 LNG Liquefied Natural Gas

65 MCE Modern Coach Factory

66 MLR Mid-life rehabilitation

67 MoSPI Ministry of Statistics and Programme Implementation
68 MSME Micro, small, and medium enterprises
69 NABL National Accreditation Board for Testing and Calibration Laboratories
70 NCR National capital region

71 NIP National Infrastructure Pipeline

72 NMG New Modified Goods

73 NMGH New Modified Goods - High Speed

74 NRP National Rail Plan

75 NSO National Statistical Office

76 NSP National Steel Policy

77 oD Outer diameter

78 OGD Open Government data platform India
79 OPEC Organization of the Petroleum Exporting Countries
80 PAT Profit After Tax

81 PCC Permissible Carrying Capacity

82 PIB Press Information Bureau




Sr. No. Abbreviation / Acronym Full Form
83 PLFS Periodic Labour Force Survey
84 PLI Production linked incentive
85 PLW Patiala Locomotive Works
86 POH Periodical Overhaul
87 PPP Public-Private Partnerships
88 R&D Research and Development
89 RCE Rail Coach Factory
90 RDSO Research Designs and Standards Organisation
91 RLDA Rail Land Development Authority
92 ROH Routine Overhaul
93 RRTS Rapid Rail Transit System
94 SAW Submerged Arc Welding
95 SME Small, and medium enterprises
96 TI Tube Investments of India
97 Tl Tube Investments of India
98 TPA Tons per annum
99 TPI Tube Products of India (A division of Tube Investments of India)
100 UNCTAD United Nations Conference on Trade and Development
101 UR Unemployment Rate
102 us United States of America
103 usbD United States Dollar
104 WEO World economic outlook
105 WPR Worker Population Ratio
106 WTO World Trade Organisation
107 Y-0-Y Year on year




About Crisil Intelligence (formerly Market Intelligence & Analytics)

Crisil Intelligence is a leading provider of research, consulting, risk solutions and advanced data analytics, serving clients across
government, private and public enterprises. We leverage our expertise in data-driven insights and strong benchmarking capabilities to
help clients navigate complex external ecosystems, identify opportunities and mitigate risks. By combining cutting-edge analytics,
machine learning and Al capabilities with deep industry knowledge, we empower our clients to make informed decisions, drive business
growth and build resilient capacities.

For more information, visit Intelligence.Crisil.com

About Crisil

Crisil is a global, insights-driven analytics company. Our extraordinary domain expertise and analytical rigour help clients make mission-
critical decisions with confidence.

Large and highly respected firms partner with us for the most reliable opinions on risk in India, and for uncovering powerful insights and
turning risks into opportunities globally. We are integral to multiplying their opportunities and success.

Headquartered in India, Crisil is majority owned by S&P Global.

Founded in 1987 as India’s first credit rating agency, our expertise today extends across businesses: Crisil Ratings, Crisil Intelligence,
Crisil Coalition Greenwich and Crisil Integral 1Q.

Crisil's global workforce operates in the Americas, Asia-Pacific, Europe, Australia and the Middle East, setting the standards by which
industries are measured.

For more information, visit www.Crisil.com
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