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ABOUT INDIA STEEL

Ministry of Steel, Government of India and FICCI are organizing the 5" edition of INDIA STEEL
EXPO from April 19-21, 2023 at Bombay Exhibition Centre, Goregaon, Mumbai; one of its kind
event for the steel industry in India which combines both exhibition as well as the conference
along with round table discussions and reverse buyer-seller meets.

Last edition, India STEEL 2019 was successfully held in Mumbai in January 2019. More than
200 companies participated in the exhibition with more than 9,000 visitors. The conference
too had an overwhelming response with more than 600 participants. Business delegations
came from Austria, France, Germany, ltaly, Japan, Korea, Spain, Russia, Taiwan, Turkey, UAE
and US. Concurrent events like international buyer-seller meets were indicative of the truly
international stature of the event.

Steel industry derives its demand from other important sectors like infrastructure, aviation,
engineering, construction, automobile, defense, consumer goods, and aerospace etc. Thus, its
intense integration with other important industries makes it a strategic sector for the economy.
Also, with the initiatives taken by the Government like Make in India, Atmanirbhar Bharat, Net
Zero Targets, etc for the Amrit Kaal Journey of the nation, steel is going to play a pivotal role in
building the New India.

Therefore, the prime objective of organizing this event is to project India as an attractive
investment destination for steel, explore business alliances & export opportunities for Indian
steel products, highlighting technological interventions, transit towards decarbonization & net
zero and deliberate on the Indian steel journey of Amrit Kaal.

The event is scheduled to attract more than 10,000 business visitors including participants
from steel producers, technology giants, academicians, infrastructure developers, end-users,
builders, construction and engineering companies, etc. from across the globe; having more
than 200 exhibitors. The conference is well attended by 600 plus participants and has sessions
focusing on key aspects of the industry like logistics infrastructure, technology interventions,
green steel, policy framework, raw material security, demand augmentation, among others.

KWelcome to India Steel 2023. j
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I am glad to note that Ministry of Steel, Government of India along with
FICCI is organizing the India Steel 2023 in April this year. Current
developments and way forward for the Indian steel industry during Amrit Kaal
has aptly been chosen as the theme of the Conference. Going forward, green
steel and indigenous steel must be the key thrust areas for the Indian steel
industry. India will lead by example in becoming an environmentally responsible
and self-sufficient steel producing country.

Steel is one of the core drivers of industrialization. It has enabled our
modern way of life and has spurred economic growth, lifted millions of people
out of poverty and continues to write India’s industrial growth story. It
contributes around 2% to the GDP of the nation directly, while the indirect
contribution is much larger, owing to linkage with significant sectors like
construction, infrastructure, automobile, consumer goods, among others.

The steel industry has come a long way since 1991 to become world’s
second largest producer as well as the consumer today. Growing at a CAGR of
6.5% in the last three decades, we today stand at a production capacity of 155
mtpa with production reaching 120 mtpa. | am confident that policy support and
timely interventions by the Government will enable the Steel industry to grow at
a rapid pace during the Amrit Kaal and it would be one of the key drivers in
realizing India’s vision of becoming a developed economy by 2047,

This mega conclave provides an excellent opportunity to learn about the
best practices and global experiences, exchange innovative ideas, and explore
areas of collaboration & alliances in the steel industry, among the domestic
players as well as international stakeholders.

I extend my best wishes to all the participants & organizers of the event and
wish the event great success.

(Jyotiraditya M. Scindia)

Ministry of Civil Aviation : Room No. 281, B-Block, Rajiv Gandhi Bhawan, Safdarjung Airport, New Delhi-110003
Tel, : 91-11-24610350, 24632991, Fax : 91-11-24610354
K Ministry of Steel : Room No. 192, 1st Floor, Udyog Bhawan, New Delhi-110011 Tel. : +91-11-23062345, Fax ; +81-11-23061395 /
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MESSAGE

It gives me immense pleasure to welcome you all to India Steel 2023
organized by the Ministry of Steel, Government of India and FICCI in
Mumbai from April 19-21, 2023.It is heartening to note thal this is the fifth
edition of the Expo, highlighting India’s current stature in global steel
industry landscape. Building Brand India as a destination for steel, the
Expo has carved vul ils special place among global steel fraternity.

Backed by domestic availability of iron ore, cost-effective labour and strong
linkage with traditional (like infrastructure, construction, automobile ete.)
& emerging (like defence, aerospace, maritime etc.) sectors, the Indian steel
industry is a major driver for economic growth. Post liberalization, steel
production in India has grown seven-folds to reach 120 MT in FY22 from 17

MT in FY91.

Moving forward, steel production in India would double in the decade with
supporl of policy reforms such as National Steel Policy, Production Linked
Incentive (PLI) for Specialty Steel as well as other initiatives such as
creating Steel Zones and Steel Clusters as Government’s strong push to
drive growth and push infrastructure creation. I am confident that India
would show way for adoption of low earbon steel production for the world.

This mega conclave would provide an opportunity to learn about global
experiences in steel, while highlighting on the emerging Lrends domestically.

I extend my best wishes to all the participants & organizers of the event and
wish the event great success. LO
=

(Nagendra Nath Sinha)

Room Mo, 201, Gate No. 5, Udyog Bhawan, New Delhi-110011

\ Tel. : +91-11-23063812, 23063489 (Fax); E-mail : secy-steel@nic.in /
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, 3 HE?}%?H- . March 22, 2023

I am glad to share that the Ministry of Steel, Government of India
along with FICCI will host the 5™ edition of INDIA STEEL EXPO from 19"
to 21% April 2023 at Mumbai. India Steel 2023 would provide a great
platform for eachange of information and innovative ideas for the growth of

Indian steel sector.

The evolution of steel industry is critical to the developmental journey
of any nation. The Indian steel industry has come a long way from its de-
licensed & de-controlled beginnings in 1991 & 1992 respectively to being
the 2™ largest producer of steel in globally with 120 million tonnes of crude

steel production in FY22.

With various initiatives taken by the Government of India targeted
towards urbanization and providing impetus to the manufacturing industries,
the steel sector is projected to grow rapidly to meet the targets laid down in
the National Steel Policy, 2017 and the next 25 years of economic growth.

The Union Budget has also focused on infrastructure growth with the
seven engines of nation building across roads, railways, airports, ports, mass
transport, waterways and logistic infrastructure. India has the potential to
become a steel producing, processing, and export hub with the right policy,
infrastructure support, and investment in upstream and downstream allied

sectors.

| commend the organizers for planning an occasion that would enable
interaction hetween world leaders and other stakeholders to talk about new
trends & perspectives on future dircction of the domestic steel industry and
the policy support required for leveraging the growth opportunities.

I extend my best wishes to the participants, organizers and all the

stakeholders of the event.

(Abhijit ‘Narendra)

Room No. 296, Udyog Bhawan, New Deihi-110 011, Tel. : +81 11 23061896 Fax : +91 11 23062522
E-mail : abhijit.narendra@nic.in

N /
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MESSAGE

It is a pleasure to know that the Ministry of Steel, Government of India in
collaboration with FICCI is organizing the 5"edition of INDIA STEEL from 19"April to
21%April, 2023at Mumbsai.

The show would provide immense opportunities for the steel sector stakeholders
lo deliberate on the opporiunities & challenges In the sector, while simultaneously
exploring business alliances with the buyers technology providers and other mutual
collaborations.

The growth of the Indian steel industry has been driven by faclors such as
increasing demand for steel, availability of abundant raw material iron are and a
supportive government policy. The country's ambitious plans for infrastructure
development, such as the Bharatmala project and the Sagarmala project, are not only
supporting the logistics requirements of the industry but also fueling further demand for

steel products.

The steel industry's signiticance for our prosperity and welfare is widely known.
Steel products play a crucial role in the development of a sustainable society. The steel
industry has accelerated industrialization in India and is the backbone of many
downstream industries.

Aligned with our Amrit Kaal, | am sure the conference will provide a platform to
discuss our journey ahead, setting out the milestones to be achieved and the initiatives
to be taken.

| wish the event great success.

i %

(Sanjay Roy)

o

® . 209, AT A, ¢ Reh-110 011, A © +91 11 23063170, §-9 . sanjayroyd@nic.in
Room No. 289, Udyog Bhawan, New Delhi-110 011, Tel. : +91 11 23063170, E-mail ; sanjay.roy14@nic.in /
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IVIESSAGE

The vision of a resilient ‘New India’ which prioritises sustainable and inclusive growth during
Amrit Kaal is reliant on a strong steel industry. India is the second largest producer and
consumer of steel in the world, and is today recognised as an significant player globally.
Conducive, growth ariented policies of the Government of India which have had a positive
impact include developing steel clusters, supporting value addition through capacity
enhancement, augmenting logistics infrastructure, and promoting R&D.

FICCI, India’s apex business chamber, has been very active in terms of highlighting the
opportunities and challenges pertaining to the steel industry in the country. CtUs of leading
companies and representatives of sectoral associations participate regularly and help in
articulating views which are in national interest.

Itis in this context that the Ministry of Steel, Government of India and FICC! are organising
the 5 edition of INDIA STEEL 2023 to be held in Mumbai from April 19°-21%, While the
conference will see dignitaries and speakers from India and abroad, the exhibition will have
participation from global steel producers who will showcase their products to mere than
10,000 visitors.

I take this opportunity to convey best wishes to all the participants and exhibitors as they
get together to deliberate on the growth prospects and opportunities for the sector where

India is increasingly playing an important role.
N llfc%.d

Subhrakant Panda

President, FICCI and

Managing Director,

Indian Metals & Ferro Alloys Ltd

\ Industry’s Voice for Policy Change /

March 22, 2023
Delhi
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Chairman - JSW Group

13 April, 2023

MESSAGE

Congratulations to Ministry of Steel, Government of India for organizing India Steel 2023 in
collaboration with FICCI. As a participant in this mega event, | am looking forward to exchange
ideas and perspectives on the future of the steel industry.

India's economy is poised for rapid growth, supported by infrastructure development, digital
inclusion, and rising per capita income. Steel will be a key player in this growth story, given its
essential role in urban construction, mobility, and renewable energy infrastructure - the three
emerging themes of this decade.

The Indian steel industry has an exciting future ahead, with a steadily expanding domestic
market. Steel demand is expected to grow at a healthy rate during this decade, crossing the
200 MTPA benchmark by FY31.

To make the most of this period of rapid growth, the steel industry should focus on producing
value-added steel products, adopting cutting-edge technologies, and implementing Industry
4.0 in the manufacturing process, while striving to reduce CO, emissions.

| am confident that this conference will greatly benefit India's vision towards a sustainable
economy and an economic superpower by 2047. It will also pave the way for future alliances,
as global and national stakeholders come together to share knowledge, explore investment
potential, discuss technology and adopt best practices.

| extend my warm wishes to the organizers and wish the conference great success.

Thanking you,
With kind regards,
N

SAJJAN JINDAL

Regd. Office : JSW Centre, Bandra Kurla Complex, Bandra (East), Mumbai 400 051.
Phone: +91 22 4286 1000 ® Email : sajjan.jindal@jsw.in » Website : www.jsw.in

5" International Exhibition & Conference on Steel Industry | 19
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STEEL & POWER

Naveen Jindal
Chairman

Dear Friends,

It gives me immense pleasure to welcome you all to India Steel 2023. It is
a great platform created by the Ministry of Steel, Government of India and
FICCI for bringing all the steel industry stakeholders together to discuss
the challenges and opportunities facing the steel industry in India and
around the world.

As we gather at this forum, we are witness to the remarkable growth and
evolution of the Indian steel industry. The industry has come a long way
in terms of production, technology, and innovation. It has become one of
the most significant contributors to the Indian economy, creating jobs, and
driving growth.

The production of steel has historically been a significant source of
greenhouse gas emissions. However, it is our responsibility as an industry
to reduce our environmental impact and contribute to a more sustainable
future. The Indian steel industry has made significant progress in reducing
its carbon footprint and is committed to achieving carbon neutrality. The
industry’s focus on sustainability and self-reliance has opened up new
opportunities for growth and innovation.

This transition to green steel manufacturing is imperative and will not
only benefit the environment, but it will also create new opportunities
for all stakeholders. | believe that by leading the way in sustainable steel
production, we can set an example for other industries and contribute to a
more sustainable future for all.

| recognize that this is a significant undertaking, and it will require the
cooperation and dedication of everyone from the steel industry. However,
I am confident that together, we can achieve this important goal and make
a positive impact on the world.

I would like to express my gratitude to the Ministry of Steel for organizing
this event and providing this platform for us to come together. | urge all the
participants to make the most of this opportunity, engage in constructive
discussions, and explore new avenues for growth and collaboration.

| wish you all a productive and insightful event.
Thank you.

Jai Hind.

Jindal Steel & Power Limited
CIN No: L27105HR1979PLC009913
Registered Office O. P. Jindal Marg, Hisar, 125 005, Haryana

Corporate Office Jindal Centre, 12 Bhikaiji Cama Place, New Delhi 110 066
T+91 1141462000 F+91112618 0254 E jsplinfo@jindalsteel.com W www.jindalsteelpower.com /
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Ms. Soma Mondal
Chair, FICCI Steel Committee and
Chairman, Steel Authority of India Ltd.

MESSAGE

It is a matter of joy for me that after four successful editions of the mega event, the Ministry
of Steel, Government of India and FICCI are organizing the 5th edition of India Steel Expo
with added features from April 19-21, 2023 at Mumbai.

Indian steel industry has been playing a significant role in industrial and economic
development of the country. Steel Sector is important to country’s economic activities as
steel is used extensively in variety of areas such as infrastructure, construction, automobile,
defense, transportation, packaging etc. Considering the importance of the sector, FICCI has
been following an inclusive and collective approach towards voicing the concerns of Indian
steel industry.

There are certain concerns in critical areas such as logistics infrastructure, capital
requirements, international trade, etc. which would require redressal, for long term
competitiveness of the sector.

| am sure that this exhibition-cum-conference will provide an opportunity to the industry
stakeholders to discuss the challenges and remedial solutions to such challenges. Further,
this event will provide a platform for exploring mutually beneficial business alliances, with

consumers, technology providers and other solution providers participating.

| welcome all the speakers, participants, delegates, and business visitors to this three-day
mega event to make the most of this networking and business opportunity.

| wish the event a great success.

Soma Mondal

/
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TV Marendran
CED & Managing Director

Message

| congratulate FICCI for jointly organizing India Steel 2023 along with the Ministry of Steel,
Government of India to exchange ideas on the growth journey of the Indian Steel Industry.

The steel industry is a vital sector of our economy, providing raw materials and serving as
the essential building block for key industries in the economy such as infrastructure,
construction, transportation etc. contributing significantly to nation building.

As such, we must have such platforms to discuss and deliberate on the future of the
industry, explore alliances, and invest in upcoming technologies & innovations to ensure
continued growth and success.

The steel industry is facing a range of challenges and opportunities. From shifting global
demand patterns to rising environmental and climate change concerns, we are operating
in an increasingly complex and dynamic landscape. It is up to us to seize these
opportunities and drive progress in the industry. | believe that industry has the potential to
play a greater role in the country's economic growth.

| am sure that these three-day conglomerations of steel industry stakeholders would
provide valuable insights toward addressing the pressing issues of steel industry. | lock
forward to fruitful discussions and collaborations that will help us shape the future of the
steel industry in India.

| extend my warm wishes for the success of the event,

With warm regards,

T V Marendran

Date: 23" March 2023

TATA STEEL LIMITED
Registered Office - Bombay House 24 Homi Mody Street Fort Mumbai 400 001 India
Tel 91 6665 7274 D 6665 B2B2 Ext 7274 Fax 91 22 6665 7724
Email narendran@tatasteel.com
Corporate |dentity Number LZ7100MH1307PLCD00260 Website: www . tatasteel.com

/
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Sh. Dilip Oommen
Executive Vice President, ArcelorMittal and
CEO, AM/NS India

MESSAGE

India Steel 2023 is a wonderful initiative by the Ministry of Steel, Government
of India and FICCI. The event will provide a much-needed integrated platform
to envision the growth of Indian steel industry for the next 25 years while
simultaneously providing an opportunity to forge business alliances across
segments with multiple stakeholders.

India has emerged as a bright spot in global economy amidst slowdown in
globally. The steel sector plays a crucial role in the growth story, acting as an
economic multiplier and an important avenue of employment generation.

During the ongoing decade, the Indian steel industry is expected to witness
unparalleled demand from rapid developments and various government
initiatives focused on sectors like infrastructure & construction, automobile,
road development, urbanization, defence programmes, among others. This
industry is also going to witness transition towards green with reduction in
carbon emissions, driven by the net zero targets set by the steel
manufacturers.

| believe this event is a great initiative to further the growth story of Indian
steel sector, bringing all the stakeholders together for meaningful business
discussions, collaborations and alliances. It would result in the exchange of
innovative ideas through technical and interactive sessions.

| extend my best wishes to all the participants and organizers of the event.

Dilip Oommen

SMARTER
STEELS
400 051, Maharashtra, India BRtG HTE R

#aheja Towers, &th and 7th Floor, Bandra Kurta Complex, Bandrs East, Mumbal
\ CIN Ub3000GI202IPTCIZ2694] | +91-2461-068 9200 | contact@amns.n [ www.amns.in FUTURES /

ArcelorMittal Nippon Steel India Limited
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Co-Chair, FICCI Steel Committee &
Managing Director, Jindal Stainless Ltd

MESSAGE

It gives me immense pleasure to be a part of India Steel 2023, this mega event being held
in Mumbai from April 19-21, 2023 and organized by Ministry of Steel, Government of India
along with FICCI.

The Indian steel industry has come a long way since its inception. Today, it stands tall as
the second-largest producer of steel in the world, after China. The industry has contributed
significantly to India’s economy and provides employment to millions of people.

Itis a matter ofimmense pride for our industry that the value-added variant of steel, stainless
steelis the fastest-growing metal across the world and India is the fastest-developing market
for it. The demand for stainless steel in India is related with economy growth and has led
the country to become the second largest consumer of stainless steel.

Termed as the Wonder Metal because of its distinguished characteristics like low
maintenance, weldability, aesthetic appeal, durability, low life cycle cost, and inherent
hygiene and corrosion resistance, stainless steel is inherently sustainable by virtue of using
metallic scrap as its major raw material, to the tune of 80%. This Green Metal finds its
usage across traditional applications across automobile, railways, transport, architecture,
building, construction, processing, homeware, coin blanks, and blade steel. It also has a
promising future in upcoming areas like green and blue economy, infrastructure, defence,
aerospace, and agri and medical equipment industries.

| am confident that the Indian steel and stainless steel industries have a bright future.
However, we need to work together as industry partners, with requisite handholding
from the government, to overcome the challenges that plague our ecosystem. We need to
prioritize safety, focus on sustainability, manage our input costs, support the government
in improving the logistical backbone of the country, and invest in research and innovation
to ensure continued growth and development of the industry.

As the industry leader in stainless steel, Jindal Stainless is committed to support the industry
through a four-pronged approach; first, awareness creation about the benefits of the
wonder metal across the diaspora of stakeholders; second, investment in R&D to bring
\ cutting-edge technology and solutions into the country and help in import substitution for

5" International Exhibition & Conference on Steel Industry | 29
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critical applications; third, empowering MSME manufacturers and the entire ecosystem
with technical upskilling and communication support for their focus areas; and fourth,
finding ways to mitigate environmental impact and achieve ESG goals, while supporting the
government's goal of reaching Net Zero by 2070. I'm happy to share that Jindal Stainless
aims to commit reaching Net Zero by 2050 itself.

As we gather to discuss the latest advancements, opportunities and challenges of our
industry, | extend my best wishes to the event and the participants.

Abhyuday Jindal

30 | 5% International Exhibition & Conference on Steel Industry
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Shailesh K Pathak
Secretary General

MESSAGE

FICCI.

infrastructure.

wish the show a grand success.

o b
/

Shailesh K Pathak

o

India Steel 2023 is dedicated to the resilience and innovation of Indian steel industry. | extend my
warm greetings to all the participants of the 5% edition of the event. | am thankful to the Ministry of
Steel, Government of India for jointly organizing this one-of-its-kind event on the steel industry with

The Indian steel industry has shown tremendous growth in recent years, and the future looks even
brighter. The industry has been a key contributor to the Indian economy, generating employment,
driving growth, and playing a pivotal role in the development of the nation.

Guided by the National Mission of Atmanirbhar Bharat, Government of India (Gol) has been providing
significant support to the industry. The Gol has identified infrastructure development as a key focus
area and is investing heavily in the development of roads, railways, airports and ports, and in the
process driving the demand for steel. Similarly, many state governments are investing in their

Initiatives like preference to domestically manufactured iron and steel products in Government
procurement (DMI&SP) and participation of private companies in commercial coal mining are
examples of the conducive policy framework of Gol. Gol has also provided financial support in the
form of incentives for investments in new technologies and capacity enhancement.

I would like to thank our partners and sponsors for their support and commitment to the event. | once
again welcome all the distinguished dignitaries, guests, speakers and participants to the event and

~

Federation of
Indian Chambers
of Commerce and Industry
Federation House
Tansen Marg
New Delhi 110001
T+91 1123357364
E sg@ @ficci.com
www.ficci.in
CIN: U99999DL1956NPL002635
1SO 9001 : 2015 Certified

/
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Director General
World Steel Association

MESSAGE

It is laudable that the Ministry of Steel, Government of India and FICCI are organising the
5th mega exhibition-cum-conference on Indian Steel Industry India Steel 2023 during April
19-21, 2023 at Mumbai.

Steel is one of the most commonly used materials globally today. We rely on it for our
housing, transport, food and water supply, energy production, tools and healthcare. Nearly
everything around us is either made of steel or manufactured by equipment made of steel.
Therefore, the steel industry is very important for India and the world economy. It is the
backbone of any industrial nation.

Finding application in many sectors such as construction, power, infrastructure,
transportation, aerospace, consumer products and industrial machinery, the Indian steel
industry has strong forward and backward linkages in terms of material flows and income
generation.

As a competitive steel producer, India’s production is driven, to a large extent, by indigenous
availability of high-grade iron ore and rising demand from diversified sectors - the two
critical components for growth of steel industry in any country. The introduction of the
National Steel Policy, 2017 was an important milestone in India’s steel story. Aligned, with
the policy, the Indian steel sector has grown to the second largest in the world and made its
mark in the global landscape.

India Steel 2023, in bringing together important personalities, industry leaders and
stakeholders from around the world of steel industry, would provide a great opportunity to
discuss the rapidly changing scenario of steel industry globally and for India. | am confident
the 5th edition of the event would achieve great success. | extend my warm wishes to all
the participants.

Edwin Basson

N /
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1. Executive Summary

The last decade was significant for the Indian
steel industry, as India pipped Japan to become
the world’'s second largest producer of crude
steel'. India also witnessed significant capacity
consolidation under the Insolvency & Bankruptcy
Code (IBC) and through acquisition of steel assets
by leading players. Industry consolidation is likely
to improve efficiencies, capacity utilisation, and
enhance domestic pricing power for the players,
thus putting India firmly back on the path to
potentially reach 300 million tonnes (MT) of crude
steel capacity by 20302 and potentially 500 million
tonnes (MT) by 2047. With scope for greater
economies of scale and penetration in value-
added special steel products, the next 25 years
seem promising for the Indian steel industry.

The outlook for the global economy in 2023 is
cautious?. This is primarily due to ongoing geo-
political conflicts, tightening global financing
and liquidity conditions, moderating industrial
production, volatile currency movements and
increasing trade tensions along with inward
lookingpolicy protectionismacrossdevelopedand
emerging economies. Commodities, particularly
steel, are expected to be significantly impacted
by such global economic and investment outlook.

Increasing focus on sustainability, emission
reduction, and zero waste will continue to drive
the global steel industry towards a circular steel
economy* and environment-friendly “green” steel
making process. The key objective of a circular
steel economy is to produce steel with a long-

1 World Steel Association

2 National Steel Policy, 2017

3 World Bank, International Monetary Fund
4 POSCO Research Institute

5 National Steel Policy, Ministry of Steel

life expectancy that can be used, reused, and
recycled infinitely, thereby reducing the demand
for raw materials due to its durability. The global
steel industry is actively pursuing innovative
technologies that can substantially impact the
industry’s environmental performance and its
raw materials demand. In addition, regulations
pertaining to sustainability in advanced countries
and geographies such as EU are posing challenges
for steel exports from developing nations such as
India.

Leading global steel producers are also investing
in manufacturing and digital technologies to
move towards closed loop steel platforms and
create new value. Digitalisation is expected to
disrupt steel value chains and the value creation
paradigms for steel producers going forward.
Automation, analytics, digital supply chain, digital
commerce will enable the steel producers to
manage risks and volatility, ensure sustainability,
and drive profitability across the value chain.

Steel is critical for economic growth in a
developing country like India with per capita
consumption of steel, an important index for
socio-economic development, still considerably
lower than developed economies. With an
output multiplier of 1.4 on GDP and employment
multiplier of 6.8, the Indian steel industry
contributes approximately 2% to the country's
gross domestic product (GDP) and employs over
6,00,000 people®.



For the fast-growing Indian economy with many
favourable tailwinds, it would not be difficult to
achieve the ambition of creating 300MT steel
capacity by 2030 and 500MT by 2047 provided
it ensure that some of the key enablers are
appropriately addressed during the upcoming
Amrit Kaal period.

Demand creation: Domestic steel demand is
expected to grow over the next decade due to
a range of initiatives taken up by the present
government, indicating a cue to capacity growth
from 160 MT in FY236. While several initiatives,
such as affordable housing, expansion of railway
networks, development of domestic shipbuilding
industry, increased investments in the power
sector etc. are going a long way in demand
creation, there is a need for a greater focus
on newer avenues for demand augmentation
such as opening up of defence sector for
private participation, enabling the growth in
the automobile sector etc. Structural issues
related to financial stress, margin pressures, and
exposure of steel producers to service debts have
led to insolvency and slower capacity growth.
Significant capacity consolidation is underway
and steel producers are expected to adopt a
more cautious approach towards greenfield
investments over the next 1-2 years. Increased
dominance of integrated steel units is likely to
have demand and price pressures for secondary
steel producers.

6 Ministry of Steel Annual Report

Raw Material Availability: A relatively slow
process of iron ore mine allocation along with
intermittent mining bans across a few states have
impacted the domestic steel sector. It is expected
that 2030 will be important year for the iron ore
mining sector with significant impact on steel
production due to expiry of captive leases under
Mines and Minerals (Development & Regulation)
Act 2015. Proactive steps are needed by the
government and industry to ensure a seamless
transition for these significant milestones.
Issues related to logistics from the mining areas
also need to be addressed to mitigate lag in
evacuation of iron ore. High import dependency
of coking coal / coke is another ongoing concern
for the Indian steel industry due to constraints
related to coking coal availability and production
in India. Timely steps will have to be taken to
make optimal quantity available for the sector
and also to improve the production through the
use of new mining technologies.

Logistics infrastructure: An aspiration of
achieving a steel production capacity of 500 MT
by 2047 would demand a logistics infrastructure
to move ~2000 MT (including raw materials
and finished goods) by then. This will be a key
challenge given that India is currently ranked
44th on LPI (Logistics Performance Index) by
World Bank. India will have to not only address
the current issues around rake availability, track
congestion, road infrastructure etc. but also
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evaluates innovative solutions such as slurry
pipes, inland waterways, efficient use of land
near ports / railway lines for blending / storage
etc. to address the logistics challenge.

Capital requirement: National Steel Policy (NSP)
2017, estimates a capital investment of ~Rs.10
lakh Cr to achieve the steel capacity of 300 MT
by 2030. Sustained measures will be required to
address this challenge not only to increase the
liquidity but also to reduce the cost of capital.

R&D spend: India would need to significantly
improve its R&D efforts to enhance the quality of
its products, improve environmental efficiency,
and to identify cost optimisation initiatives such
as reduced use of coal, use of Hydrogen as a
reactor instead of carbon, better heat recovery
systems, appropriate usage of slag and innovative
measures to reduce carbon emissions.

Quality improvement: India has brought around
90% of the products under Quality Control
Orders’ (QCO) and it is expected that soon all
100% products would be covered under QCO.
India should also ensure that it harmonizes its
quality standards with the key trading countries
and administers the same quality standards on
imported goods as well to enable a level playing
field. Indian steel companies must also adapt
digital and exponential technologies to achieve
quality leadership among its global peers.

Import substitution and export promotion:
India’'s steel exports accounted for around 3%
of all steel exported in 20218 and with steel
demand expected to grow by 1.5 times by 2050 -
this presents a great opportunity for Indian steel
exports to leapfrog other countries in terms of
market share. Considering the current growth
figures (GDP growth rates over last few years)
the most attractive export destinations appear
to be East Asia and Pacific (China, Hong Kong,
Taiwan, Vietnam, Indonesia, Philippines, Malaysia
among others) and Middle East and North Africa
(Saudi Arabia, UAE, Egypt, Jordan, Algeria, Tunisia,
Morocco, among others). Despite the presence

7 Ministry of Steel, World Steel Association
8 World Steel Association, JPC

of a short-term window of opportunity due to
Russia-Ukraine conflict and US trade war with
China, growth of steel demand in traditional
markets, such as the US and EU is slowing down.

Secondary steel producers are playing a key
role in capacity creation; there is a need to
create favourable policy environment for them
to ensure a strong performance in the coming
years. Reduced input costs through duty / RoE
(Return on Equity) reduction on power tariffs
and coordinated efforts across ministries (coal,
mining, railways, power etc.) could be some of the
measures that may go a long way in supporting
this section.

Although there are issues regarding raw material
availability and financial pressures for the
domestic steel industry, it has managed to come
outstronger atthe end of the last decade. Focused
efforts from both the government and industry
players are required in order to achieve the long-
term growth objectives and strengthening the
domestic and export competitiveness.
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2. Economic Outlook

While the world was still on the path to recovery post-covid, global geopolitical instability has
prolonged the recovery period. The world GDP growth rate is expected to be slower in 2023,
owing to the headwinds arising from the Russia-Ukraine conflict's ripple effect, in addition to
high inflation and interest rates. Global inflation is expected to subside only gradually, from an
estimated 9.3% in 2022 to 6.7% in 2023 and 4.3% in 2024. It is expected that major central banks
might end their tightening cycles by mid-year as inflation slows, but rates will remain high in
2023-24.

Figure 1: Global GDP: Trends and Forecasts

2022

B Asia and Australia SEEEurope B Latin America EEEMiddle East and Africa = North America ——World

Source: Economic Intelligence Unit, The Economist

The developing economies, however, will observe
comparatively higher growth rates. The emerging
market and developing economies across all
regions are expected to grow by ~4.2% in 2024.
Moreover, India will continue to be the bright
spot in the world economy, accounting for ~15%
of global growth in 2023.

Figure 2: Indian GDP Forecast

FY23 GDP Forecast by different agencies (%)
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Despite strong global headwinds and tighter
domestic monetary policy, India is still expected
to grow between 6.5-7.0%. This is a reflection of
India’s underlying economic resilience, and ability
to recoup, renew and re-energise the growth
drivers of the economy.

Medium-term GDP Forecast

FY23 FY24 FY25 FY26

Source: GDP forecasts by S&P, ADB, CMIE, OECD, SBI, World Bank, Crisil, ICRA, Deloitte Analysis



3. Steel Industry Overview

Steel is one of the world's most essential
materials. It is fundamental to every aspect of
our lives, from construction to transportation,
machinery, appliances, and packaging. It is
produced in various forms such as bars, plates,
sheets, pipes and wires, and can be shaped and
formed through various techniques including
forging, casting and rolling. Recycling of steel is
also widely practiced, making it a sustainable and
environmentally friendly material.

The steel industry plays a vital role in the
global economy, with a significant impact on
employment, trade, infrastructure development,
and the growth of other industries. However,
it also faces a range of challenges, including
environmental concerns, fluctuating demand and
raw material prices, and intense competition.

3.1 Global Steel Industry

Global steel production has increased from
850 MT in 2000 to 1,878.5 MT in 2022, owing
to an increase in demand majorly due to rapid
industrialization. Steel production grew at an

Figure 3: Global Crude Steel Production Trend

2000 - 2008
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accelerated rate of ~6% from 2000 to 2008. The
growth was fueled by China, Japan, US, Russia
and Germany. During the same period, China and
India’s steel production grew at a CAGR of 18.7%
and 10% respectively.

In 2006, India became fifth largest steel producing
country. The 2008 - 2015 period saw a steady
growth in global steel production led by China,
Japan and India. During the period, the steel
production in China and India grew at a CAGR of
7% and 6.3%, respectively.

India surpassed the USA in 2015 to emerge as
third-largest steel producer after China and
Japan. The next 7 years saw a decent growth
in the steel production amidst the impact of
Covid-19 and subsequent raw materials shortage.
However, India overtook Japan to become the
second-largest producer of steel in 2018. Today,
the global steel industry remains a critical part of
the global economy, with China being the world’s
largest producer of steel, followed by India, Japan,
the United States, and Russia®.

2015 -2022

Global Production
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* World Steel Association




3.1.1 Demand Supply Trend

Global crude steel production increased from 1,632 MT in 2016 to 1,960 MT in 2021, growing at a CAGR
of 3.73%. China dominated the production followed by India and Japan respectively contributing 53%,
6% and 5% of the total steel production. The world's second-largest steel producer India, increased
output by 17.8% in 2021 to 118.1 MT, while production from Japan climbed 14.9% to 96.3 MT for

the year.

Figure 4: Global Crude Steel Production vs Apparent Steel Use

2016 2017 2018

mmmm Crude Steel Production(MnT)

Source: World Steel Association

The world's crude steel output saw its first decline
in 7 yearsin 2022, as production dropped by 4.2%
to 1,878.5 MT. China’s crude steel production
declined by 2.1% to 1.01 BT, largely due to a
subdued economy amid its zero-COVID policy
and uncertainties over its real estate market.
Japan recorded a 7.4% decline in production
to 89.2 MT as auto production slowed in the
middle of chip shortage™. Global ex-China crude
steel output fell by ~2% in 2022, likely due to a

1877

mmm Apparent Steel Use (MnT)

1881 1960
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= Growth in steel consumption (%)

15% drop in CIS production following Russia's
invasion of Ukraine. There was a fall of 9% in the
European Union due to economic impact of the
war resulting in rising energy and power prices'".
However, India was the only country that saw
in increase of 5.5% in steel output among the
five major steel producing countries, producing
124.72 MT of crude steel in 2022.

10 https://asia.nikkei.com/Business/Materials/World-crude-steel-output-sees-first-decline-in-seven-years-in-2022
11 http://www.eiu.com/industry/commodities/article/1782645761/steel/2023-01-01s
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However, global consumption trend of steel
has witnessed an increasing trend in 2022,
unlike production trend. Global consumption of
steel was estimated at 1840 MT in 2022 against
the total production volume of 1,878.5 MT.
The strong growth in construction activity and
rising automotive output saw a rise in crude
steel consumption in 2022. China dominates
the global crude steel consumption with a 50%
market share in 2022. The major driving industry
is the construction sector which accounts for
China’s 55% finished steel consumption. The EU
is the world's second largest consumer of steel,
accounting for 8% of global consumption in 2022.
As energy prices surged after Russia invaded
Ukraine, Europe’s economy faced a sharp
slowdown in the second half of 2022, thereby
declining EU’s steel consumption by 7% year-on-
year.

Table 1: Major Companies in Steel Production

Figure 5: Major Steel Producing Countries in
2022

659
>

<

® India
® Russia

= China
= USA

Japan
= South Korea

Company Crude Steel production (MT) Headquarters
1 China Baowu Group 119.95 Shanghai
2 Arcelor Mittal 79.26 Luxembourg
3 Ansteel Group 55.65 Anshan
4 Nippon Steel Corporation 49.46 Tokyo
5 Shagang Group 44.23 Jiangsu

Source: World Steel Association, Fortune Global 500

Thetop5playersshowninthetable above account
for ~18% of the global crude steel market in 2021.
The global production capacity of crude steel was
around 1,960 MT in 2021. China Baowu Group
accounted for the largest production capacity
with a production of 119.95 million tons in 2021.
The production by the company occupied 6.1%
of the global production shares. ArcelorMittal
was the second largest company accounting
for 4% of the global share and producing 79.26
million tons of crude steel. Other leading crude
steel producers globally were Ansteel Group,
Nippon Steel Corporation, Shagang Group, and
others. These accounted for 2.8%, 2.5%, and 2.3%
respectively.

3.1.2 Price Trend

Steel prices surged during the post Covid-19
recovery as raw materials supply has struggled to

keep up with the demand. Steel prices and long
product prices have boomed since December
2020 as supply was insufficient to cover end-use
demand and supply chain restocking.

Production of long products outside China
was severely hit by the Covid-19 crisis and the
recovery was gradual but was outplaced by the
improvement in apparent demand'. Iron Ore
prices have increased by over 260% from USD
83.5 per tonne in May 2020 to USD 219 per
tonne in June 2021, as an effect of post Covid-19
recovery, disturbing the demand-supply balance.

As Covid-19 cases rose across China in January
2020, most factories were forced to shut and
production almost came to a complete halt.
During this time, many governments saw
construction as the key to keep the economy

12 https://www.fastenerandfixing.com/insight/steel-prices-have-boomed-in-2021-but-it-won-t-last-forever/
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operating, increasing the demand for basic
building materials while supply was substantially
impacted. In addition to iron ore, coal prices
also increased, owing to China's unofficial ban
on Australian coal on October 2020'3, which
eventually got lifted in January 2023.

Steel prices were on downward trend for most
parts of CY22 on account of factors affecting
the Chinese market. Slowdown in infrastructure

REPORT

and construction sector in China due to stalled
projects and liquidity crunch, leading to higher
inventory levels was the primary reason for
reduced demand.

The prices have started to recover in the ongoing
calendar year and have increased 26% from
November 2022 prices to reach USD 695 per
tonne in March 2023 on bullish outlook.

Figure 6: HRC, FOB Rizhao, China export: 3-12mm, SS400 (USD/tonne)

Impact of Covid-19 in Rest of the
world: China started to recover
resulting in increase in demand ofi\‘
fronore '\,

4 5165 bbb

\

Russia Ukraine War l\

1017.5

/' lron ore price =
UsD 219 per
Tonne

/.w’ 40525 \\ China’s unofficial Ban on
e - . | Australian Coking Co
Onset of Covid-19 in [ fron ore price Australian Coking Coa
China USD 83.5 per
Tonne
Jan-2019 May- 2019 Sep-2019 Jan-2020 May- 2020 Sep-2020 Jan-2021 May- 2021 Sep-2021 fan-2022 May- 2022 Sop-2022 Jan-2023

Source: Steel Mint

3.1.3 Global Trade

Steel manufacturing is a critical industry worldwide and steel is a heavily traded commodity. The global
trade of steel has a significant impact on the global economy and on the competitiveness of different

countries.

Figure 7: World Steel Trade Flow (MT) in CY-2021

Source: World Steel Association, World Steel in figures 2022

13 https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/coal/022223-china-starts-buying-australian-coal-as-

unofficial-ban-ends
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International trade in steel in 2021 accounted
to ~460 million tonnes. World trade flows have
been consistent with production rates, with
China as the largest exporting region (in terms
of extra-regional exports). The largest exporters
China and Japan exports majorly to the largest
importing region i.e. other Asia (in terms of
extra regional imports) which includes South
Korea, Vietnam, Thailand and Indonesia'™. Russia

which is the second largest importer of steel (in
terms of extra regional imports).

The major products traded include Hot rolled
sheets and coils which constitutes 18.1% of the
total export volume in 2021. Ingots and semi-
finished material and galvanized steel are the
second and the third most exported products
constituting 14% and 10% of the total export

majorly exports steel to the European Nation, volume’s,

Table 1: Major Companies in Steel Production

Exporting Countries (2021)

Importing Countries (2021)

Country Total Export (MT) Country Total Import (MT)
1 China 66.2 European Union 48.1
2 Japan 33.8 USA 29.7
3 Russia 32.6 China 27.8
4 South Korea 26.8 Germany 233
5 European Union 26 Italy 20.8
6 Germany 23.9 Turkey 16.2
7 Turkey 22.1 Thailand 15.7
8 India 20.4 Mexico 15.1

Source: World Steel Association, data of CY-2021

2.2 Domestic Steel Industry

The first steel plant in India was established in
1907 by Tata steel. However, the steel industry
gained momentum post-Independence as the
government implemented a series of policies to
support its growth. The Hindustan Steel Limited
(HSL) was established in 1954, which set up its
first integrated steel plant at Rourkela in Odisha
in 1959. The Bhilai Steel Plant in Chattisgarh and
Bokaro Steel plant in Jharkhand were established
next during the 1960s.

In 1973, the government nationalized the steel
industry, merging HSL with other steel companies
to form the Steel Authority of India Limited (SAIL).
The industry picked up with the establishment
of new private sector companies like JSW Steel,
Jindal Steel and Power Limited and Essar Steel.
India became one of the top 10 steel producers

14 World Steel in figures 2022
15 World Steel Association

inthe world in 2005, and in 2018, India went on to
become the second largest crude steel producer
in the world.

3.2.1 Production

India is the second largest producer of crude steel
globally with 124.7 MT of crude steel productionin
2022, registering an increase of ~5.7% compared
to 117.6 MT produced in 2021. India’s crude steel
production grew at a CAGR of 7.2% from 2000 -
2022. Crude steel production fell by ~9.1% during
2020 to 99.1 MT as most of the steel producing
regions witnessed a decline in crude steel output
due to production cuts amidst more stringent
lockdown in the country. However, the domestic
steel industry witnessed a significant boost in
the production levels growing at ~18.6% to reach
117.6 MT in 2021. India’s crude steel production
is projected to touch ~134 MT in CY2023.
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Figure 8: Domestic Steel production vs consumption
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Source: Steel Mint

3.2.2 Finished Steel Production vs
Consumption

India’s finished steel consumption grew at a
CAGR of ~6% in the past 5 years to 106.47 MT
in FY2022. India's finished steel production
is projected to touch ~120.3 MT in FY2023.
Buildings and Construction industry is the
primary demand driver which consumes ~62% of
the total production, followed by Capital goods
and Automotive industry with shares of 15%
and 9%, respectively. The Indian government's
initiatives and schemes such as GatiShakti Master
Plan, make in India, Pradhan Mantra Awas Yojna -
Housing for all, Urban infrastructure development
scheme for small and medium towns, etc. have
created prospects for significant consumption of
steel.

3.2.3 Process Routes

There has been a gradual shiftin steel production
route over last few years from induction furnace
to electric arc furnace (EAF) by steel producers
primarily due to quality concern of product
through the former route. The share of steel
production through basic oxygen furnace (BOF)
route is likely to increase in coming days mainly
due to better product quality and low availability
of graphite electrodes.

Currently, India produces 55% of its steel through
the EAF / IF route, however the National Steel
Policy envisages to reduce this share to 35-40%
while remaining 55-60% is envisaged to come

® Finished Steel Production (MnT)

REPORT

118
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87

2020 2021 2022

Consumption(MnT)

from Blast Furnace route. Globally the share of
EAF / IF route is considerably small at 26.8% while
that of China is a mere 9%.

Figure 9: Route wise Production share (Global)
2021

China

India

Japan

USA

Russia

South Korea

RowW

World

m BF-BOF m EAF/IF

Source: Mysteel Global, S&P Global, Argus Media

Table 3: Route wise Production Trend (India)

Year BOF EAF 3

FY14 43% 23% 34%
FY15 42% 26% 32%
FY16 43% 27% 30%
FY17 43% 30% 27%
FY18 46% 26% 28%
FY19 45% 25% 30%
FY20 45% 28% 27%
FY21 45% 27% 28%

Source: MoS Annual Reports
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3.2.4 Key Producers in India and their
expansion plans

Steel manufacturing companies in India are
classified into Integrated Steel Producers and
Secondary Producers based on their presence
in the value chain. Integrated players such as
JSPL, JSW Steel, Tata Steel, SAIL, Essar Steel, and
Rashtriya Ispat Nigam account for ~50% of the
total finished steel production.

Figure 10: Major ISPs in India and their
production share (CY22)

1244 MT

® J5W = Tata Steel mSAIL w)SPL wAMNS = RINL = Others

Before 2014, performance of leading integrated
steel producers was marked by rapid capacity
expansions and growing profitability. However,
declining Chinese domestic demand and excess
global steel capacity created uncontrolled
dumping of steel in India.

Major Asian steel producers i.e. China, South
Korea and Japan took advantage of the situation
and started bringing domestically produced steel
products on the Indian front at highly competitive
price. The situation was further aggravated
by the sudden cancellation of allocated raw
material mines thus halting ongoing mining
activities. Such disruptions in the supply chain
of raw materials and finished products affected
the entire industry resulting in low utilization,
declining price realization, lower margins and
disturbed business operations.

Many leading producers started facing the
pressure of mounting debt burden due to
blockage of investments in expansion and
modernization plans and later embarked on

either divesting their steelmaking facilities or
initiating insolvency resolution process.

A few producers like Tata Steel, JSW, and SAIL
managed to withstand the situation and started
recovering their operations. Government of
India also extended their support in the form of
reform policies and strategic trade measures.
Imposition of antidumping duty and safeguard
duty managed to curb the growing rate of
imports and improve exports of steel products
from the country. Amendment of MMDR Act and
other mining regulations were meant to ensure
effective & efficient allocation of mining blocks
and improve the pace of mining operation re-
start.

Moreover, interventions in the form of initiating
theinsolvency resolution of debtladen businesses
helped in consolidation of the industry.

Moreover, the Major ISPs have announced plans
to increase their capacities, thereby helping the
nation realize their targeted capacity envisaged in
the National Steel Policy. The capacity expansion
plans are listed below.

Table 3: Route wise Production Trend (India)

Company Existing Capacity = Expansion
in MT (FY22) Plans in MT
(FY30)

1 JSW 27 50
2 Tata Steel 20.6 40
3 SAIL 23.3 50
4 JSPL 9.6 50
5 AMNS 9 30
Sub-total 89.5 220

Source: Secondary Research
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3.2.5 Per capita Steel Consumption

Although India is the second largest consumer
of finished steel, its per capita consumption of
76 kgs is noticeably below the world average
of 233 Kgs. Some of the leading countries are
South Korea (1075.6 Kg), Taiwan (885.6 Kg), Czech
Republic (775 Kg), China (666.5 Kg), Austria (516.9
Kg), Italy (439.4 Kg) and Germany (426.1 Kg). Per
capita consumption of steel declined significantly
across most economies in 2020, as a result of
the Covid-19 crisis. However, China would be
the leading example for India on account of the
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demographic similarities and world’'s leading
population.

However, India’s per capita consumption of steel is
growing at the highest rate, after China, amongst
other countries across the globe. The table below
highlights the per capita steel consumption trend
over last 4 years, when India's consumption
grew at a CAGR of 3.5% against a global increase
of 1.7%, which majorly got affected due to the
impact of Covid-19.

Table 5: Region wise per capita steel consumption trend (in Kg)

Region 2017 2018 2019 2020 2021 CAGR
World 216.7 224.3 230.4 229.0 232.0 1.7%
European 342.8 353.9 332.7 294.2 344.2 0.1%
Union

Other 295.2 266.0 235.7 243.5 276.0 -1.7%
Europe

Russia & 186.2 189.8 198.5 195.4 200.1 1.8%
other CIS

USMCA 282.7 283.8 273.1 228.3 270.0 -1.1%
Asia 268.5 283.7 300.9 311.8 306.2 3.3%
Africa 28.3 28.9 30.2 26.2 27.0 -1.2%
China 544.6 585.6 636.0 699.2 666.5 5.2%
Japan 504.9 514.2 498.3 416.1 456.2 -2.5%
India 66.2 71.5 75.1 64.7 76.0 3.5%

Source: World Steel Association

5" International Exhibition & Conference on Steel Industry | 49



REPORT

3.2.6 Trade

Traditionally, India was a net importer of finished
steel, however the tide turned in since FY17
when India became a net exporter. With the only
exception in FY19, India has always been a net
exporter of finished steel since then. Even during
FY23 when the Government had imposed export
duty on steel products for half of the year, India
has still managed to be a net exporter.

Some of the key factors that helped India revive
from trade deficit and become a trade surplus
country in finished steel include domestic support

Figure 11: Finished Steel Trade in MT (India)
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to the industry, introduction of antidumping
duties and safeguard duties for steel products.
The latest anti-dumping duties imposed by India
includes import on stainless steel seamless
tubes and pipes from China PR and imports of
electrogalvanized steel from Korea RP, Japan
and Singapore. All such measures were not only
directed to restrict import of steel products,
but also to improve capacity utilization, price
realisation and profit margins for domestic
producers.
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Note: The provision data for FY23 is for the period from April 2022 to Feb 2023

In FY22, India imported 4.7 MT of finished steel,
of which 50% was imported from South Korea. In
FY18, South Korea replaced China as the largest
exporter to India and since then has been the
largest exporter consistently for last few years.

In terms of export, Nepal, Vietnam, Italy and UAE
have been traditional destinations for export
of Indian steel. In FY22, these four countries

contributed to 40% of the total steel export from
India. The export quantity increased by 25% in
FY22 over previous year on account of reduced
supply from Russia and Ukraine. However, FY23
saw a sharp decline due to imposition of export
duty on steel products. The provisional figure for
export of finished steel from April 2022 to Feb
2023 stands at 5.9 MT.

Figure 12: Export and Import Destinations of Finished Steel (India)
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4. Opportunities for
Indian Steel Industry

4.1 Overview

The Indian steel industry is currently the 2nd largest in the world. As India’'s economy grows, its steel
demand is expected to grow substantially. While the outlook for the sector points to an optimistic future,
it is important to track the global and the domestic trends and themes which are currently driving the
steel sector. The current section explores and presents a brief perspective on the important drivers in

the Indian steel industry.

Figure 13: Megatrends shaping the Indian Steel Industry
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Source: Deloitte Analysis, Secondary Research, Press Information Bureau

4.2 Market Evolution

The rapid infrastructure development in India
alongwithincreasing population and urbanization
which have led to a rise in demand for steel
products. The automobile and manufacturing
sectors are alsosignificant consumers of steel,and
the growth of these sectors has led to increased
demand for steel. The same can be gauged from
the fact that the combined Index of Eight Core
Industries (ICl) increased by 7.4% (provisional)
in December 2022 as compared to the Index
of December 2021, The Eight Core Industries
comprise 40.27% of the weight of items included

15, 16 Ministry of Commerce & Industry, Press Information Bureau

in the Index of Industrial Production (IIP). Within
the combined index, the index for steel stood at
171.6 with base year as 2011-12 (base as 100)"".

While the domestic steel sector is projected to
grow multi-fold propelling the per capita domestic
consumption from 76 kgs to an estimated
160 kgs by 2030, the orientation of the Indian
steel sector as a net exporter is a theme which
requires close examination. At the same time,
the rapid urbanization of the nation is expected
to bring the theme of rural steel market into the
key deliberations regarding the further growth of
the sector.



4.2.1 Export Orientation of the Indian Steel Sector

India exported around 5.90 million tonnes of finished steel for the period April 2022 - February 2023'8,
The major share of exports is generally finished flat products accounting for around 70-75% share with
finished long products and semi-finished billets making up the balance export quantities. Exports from
India are spread across the various geographies of South-East Asia, Middle East and Europe, among
others. A perspective on key emerging markets for steel and drivers for the domestic sector is provided

below.

Table 6: Key Emerging Markets for Export Orientation of Indian Steel

Region

Current Steel Trade Scenario

Asia (except China & Vietnam, Singapore, Nepal & Hong

Japan)

Kong were major export destinations
in the region for Indian steel for
FY2021-22.

The region is a net importer of steel to
the tune of ~10.5 MT (2021).

The major categories of exports to
this region include HR coils, HR flat
products among others and wire rods,
bars among other long products.

Africa & Middle East Africa & Middle East is a net importer

of steel with United Arab Emirates
(UAE) alone accounting for ~9% of
exports from India for FY2021-22.

Other major export destination for
FY2021-22 include Egypt & South
Africa among others.

The region has a whole was a net
importer of ~21.6 MT (2021).

18 Secretary’s DO Report on Iron & Steel, Joint Plant Committee
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Key Takeaways for Indian Steel
Sector

Optimization of product portfolios for
steel makers in India based on market
assessment for target geographies
and their corresponding maturity
level of downstream capabilities.

New market development and
customer scoping by steel players
with focus on countries with high net
imports of steel such as Thailand,
Philippines, etc.

The region has the advantage of
geographical proximity for India

as compared to other major steel
export-oriented regions.

Various government stimulus
programs expected to drive steel
demand in the region.



Region

European Union
(EU 27)

USMCA

Other America

Current Steel Trade Scenario

The European Union is a major net
importer of steel worldwide with net
imports of ~22 MT in 2021.

In FY2021-22, Belgium, Italy, Poland
and Spain were some of the major
importers of Indian steel.

The USMCA region was a net importer
of steel to the tune of ~36 million
tonnes in 2021.

USA alone accounted for 3% of India’s
exports for FY2021-22.

The region had a net import of ~12 MT
for 2021 with major importers being
Colombia (=3 MT) and Peru (~2.5 MT).

However, the region has major
exporters like Brazil which had a net
export of ~6.6 MT for 2021.
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Key Takeaways for Indian Steel
Sector

The EU imports steel of specific
grades and specifications which are
not manufactured in the region.

Indian players can expand their
footprint in this region with focused
assessments for specific products.
Flat products accounted for the
majority of the steel imports in this
region.

The US imposed ad valorem tariffs
of 25% on steel imports under
Section 232 of the Trade Expansion
Act of 1962 in 2018. The tariffs have
since been removed, temporarily
suspended or replaced with quota
deals on a case-by-case basis with
multiple trade partners.

While the region is a major producer
of iron ore, opportunities may be
explored based on planned curbs of
Chinese steel production in 2023 as a
result of slump in iron ore futures and
a broader risk aversion triggered by
fears of a banking crisis.

Source: SteelMint, World Steel Association, CMIE Industry Outlook, S&P Global Commodity Insights

Note: Reported figures are for 2021 unless mentioned otherwise
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Key Challenges & Opportunities

India’s Iron and Steel policy is expected promote
the indigenous manufacturing through widening
of manufacturing base, sharing of know-how,
product development as well as technological
transfer by way of multi-lateral collaboration.
The secondary steel sector in India currently
contributes over 40% of the total capacity and it
will need to play a crucial role for India to reach
300 MT capacity. Many opportunities exist for
the Indian steel sector in terms of market entry.
However, several challenges are faced with
respect to exports of finished steel.

Table 7: Cost Premium for Steel Production in India

Strategy Formulation: Indian steel players
must formulate a defined strategy with
regards to export orientation. In the past,
steel exports were major focus in times of
dip in domestic demand. Further, the Indian
steel sector may shift their focus from HRC
/ plates and billets to more value-added
products such as galvanized steel, color
coated and other such products. The Indian
steel sector may also explore the possibility
of making its processes more robust and
efficient to meet stringent requirements
placed by some of the end-user sectors of
steel such as automotive and aerospace
industries.

Policy Aids: With regards to policy, some
steel importing countries and regions
have implemented trade barriers and
protectionist measures. For example, the
EU has a quota system for import of steel by
product type and country. Supplies beyond
the fixed quota attracts a duty of around
25%. Additionally, the absence of major
trade agreements has also contributed to
lower exports of Indian steel.

Cost Competitiveness: Even though, there
have been significant improvements in the
operational efficiencies in the recent years,
Indian steel producers are still facing costs
around 5-10% higher as compared to the
global average . The major components
of the additional costs faced are costs of
finance (approximately 12% versus 3-5%
in European union) along with the costs
for logistics & infrastructure. These factors
place India at disadvantage as compared to
other major steel producers in the region
such as China, South Korea and Japan. A
tentative break-up of the cost premium for
steel production in India is provided below.

# Particulars Cost (USD/tonne)

1
2
3
4
5
6
7

Logistics & Infrastructure
Power

Import Duty on Coal

GST Compensation Cess
Taxes and duties on iron ore
Finance

Total Cost Premium

25-30
8-12
5-7
2-4
8-12
30-35
80-100

Source: NITI Aayog, Achieving Green Steel: Roadmap to a Net Zero Steel Sector in India, TERI
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4.2.2 Opportunities in Rural Steel However, with lower per capita steel consumption

and ample scope of urbanization, rural steel
The current domestic steel consumption is consumption is expected to play pivotal role
skewed towards demand generation from the in Indian steel industry's growth. Multiple key
urban population with rural demand accounting initiatives by the Government along with a host
for only about ~15-16% of the overall demand. of consumption enablers are expected to drive
Further, with ~65% of the total population, rural up the steel demand in key end use sectors of the
per capita steel consumption is ~1/10th of urban rural economy such as food processing & storage,

per capita steel consumption at 19-20 kgs per agriculture & farming, dairy & animal husbandry

capita. Around 65% of the rural consumption of andruralinfrastructure development. Asummary

steel is focused on construction as the end use. of a few key polices and their impacted sector is
provided below.

Table 8: Key Policies & Consumption Enablers for Rural Steel

# Particulars

1 Pradhan Mantri Awas Construction & Infrastructure
Yojana - Gramin
2 Pradhan Mantri Gram Increasing farm income Construction & Infrastructure
Sadak Yojana
3 PM Krishi Sinchai Yojana Labour availability Automobile (2W), Construction &
Infrastructure

Demand for aspirational /

4 GOBAR (Galvanizing lifestyle goods

Organic Bio Agro
Resources) Dhan Yojana

Animal husbandry, Dairy

46% share in national income

(Aims to positively impact generation
village cleanliness and
generate wealth and Smart Villages

energy from cattle and
organic waste)

5 Deen Dayal Upadhyay Transmission & Distribution
Gram Jyoti Yojana (DDUGJY)

(Continuous electricity
supply to rural India)

6 PM Kisan Sampada Yojana Animal husbandry, Dairy, Food

(Scheme for Agro- Processing, Farm equipment

Marine Processing and
Development of Agro-
Processing Clusters)

7 Jal Jeevan Mission Rural Water & Sanitation

Source: Secondary Research
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Key Challenges & Opportunities

The key challenges in rural steel consumption
lie across multiple factors such as awareness,
affordability, skill ecosystem and access to
products.

* Awareness: Limited knowledge of steel-
basedsolutionsandlifecycle costassessment
for steel products is a key deterrent for
increased steel adoption. Currently rebars
and roofing sheets are being used in rural
construction.

+  Affordability: The lower per capita income
of the rural economy is leading to usage of
alternate products and inefficient / make-
shift solutions.

+  Skillset & ecosystem: Lack of knowledge
& vendors to carry out steel fabrication
and awareness about application usage is
another key challenge for rural steel market
expansion.

« Availability: Due to wide geographical
spread, limited road access & poor
warehousing arrangements, availability of
steel is a constraint for the rural economy.

The fast-moving consumer goods (FMCG) sector
can act as a potential benchmark for steel
industry towards rural penetration. A rural
portfolio can potentially provide stable growth &
resilience from market headwinds. Recognizing
the changing customer preference, the FMCG

sector is utilizing the fact that consumers in
rural India are switching from unbranded, loose
products to branded ones. The rural specific
distribution channel of the FMCG sector making
use of the local ecosystem of Kirana stores
and other outlets being harnessed for last mile
connectivity, is another learning that could a
takeaway for the Indian steel players to harness
networks of PDAs, mandis, primary & secondary
distributors to enhance channel presence.

4.2.3 Infrastructure sector and
opportunity in prefabricated structures

The construction and infrastructure sector
accounts for more than 60% of overall steel
consumption. However, there is a huge
infrastructure gap in the country. It is estimated
that infrastructure investment of USD 4.5
trillion may be needed through 2040. Over
the next few years, the capital expenditure is
expected to remain high for Indian infrastructure
players across sectors. The overall CAPEX in the
infrastructure sector is expected to grow at 11-
12% in next 4-5 years.

Governmentinitiatives, such asthe construction of
metro stations, new no-frill airports, international
terminals, Bharatmala & Sagarmala projects, Gati
Shakti Initiative, industry corridors, power plants,
and ports, among others, that require heavy steel
structures are expected to drive the growth of the
prefabricated structures market.
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The expansion of nuclear energy in the country is
important, as it is one of the ways to reduce CO2
emissions. India plans to triple its nuclear capacity
by 2024. On the other hand, the solar energy
sector also represents a huge opportunity, and it
is witnessing a rapid rate of adoption across the
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country. The steel structures play an important
role in mounting solar panels.

These infrastructure development activities by
the Government of India, and infrastructure
industry at large, are likely to boost the Indian
metal fabrication market over the next few years.

Table 9 List of Key policy initiatives and projects driving steel demand from infrastructure sector

National Infrastructure Pipeline
PM Awas Yojana - Urban & Rural
UDAN

National Electricity Plan

Structural steel is traditionally fabricated on site
in India, mainly due to the lack of infrastructure
for transporting heavy sections from an offsite
workshop to the project site. This model of
fabrication of steel structures is different from
the model followed in developed countries.
However, the scenario is gradually changing.
With the workshop delivery models being more
efficient in terms of quality and timeliness,
market players are moving away from on-site
fabrication to fabrication in workshops. The time
pressure is propelling the industry towards off-
site fabrication. The workshop delivery model
helps in reducing the time and cost of execution,
in turn boosting the demand for steel structures
in the country.

Dedicated Freight Corridor
Bharatmala
Sagarmala

Smart city initiative

Most steel fabrication businesses (>90%) in India
are small to medium-sized enterprises (SMEs)
with few employees and infrastructure. These
companies serve a wide array of industries, like
manufacturing, construction, and infrastructure.
Factors like uncertain delivery schedules from
steel manufacturers, funding, and volatility in
prices of raw materials can create pressure on
working capital, which remains a challenge for
these SMEs, as the fabrication industry generally
involves working-capital-intensive operations.
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5. Focus Areas for the
Indian Steel Industry

5.1 Sustainability

5.1.1 Energy Efficiency & Decarbonization

Steel making is an energy intensive process which calls for the application of the best available energy
efficient technologies particularly in recently built capacity with long lifetimes. The application of best
available technologies has the potential to reduce energy and emissions by around 15% across the two
primary steelmaking routes?. Further, older plants may be analyzed for potential modernization with
regards to energy consumption. The average specific energy consumption of steel plants in India varies
from 5.77 Gcal/tcs to 6.70 Gceal/tcs as compared to international standards of 4.5-5 Gcal/tcs?'. A tentative
energy consumption of each stage of steel making is provided below.

Figure 14: Potential Energy Efficiency Areas for Blast Furnace route of Steel Making

Source: Achieving Green Steel: Roadmap to a Net Zero Steel Sector in India, TERI, Secondary Research

Energy efficiency improvement is one of the key levers to decarbonization of the steel industry. On an
average, 1.8 to 1.9 tonnes of CO2 are generated per tonne of crude steel produced as per international
standards?? with the Indian average ranging from 2.26 t/tcs to 2.8 t/tcs of CO2. Within this context,
decarbonization and growth of demand for green steel are likely to drive the next few decades globally.
While regulatory landscapes across regions are driving the steel decarbonization story, major steel
producers across the globe have taken up significant decarbonization targets. A non-exhaustive list of
decarbonization initiatives is provided below.

20 Achieving Green Steel: Roadmap to a Net Zero Steel Sector in India, TERI
21 Glossary of Terms & Definition commonly used in Iron & Steel Industry, Ministry of Steel website
22 Glossary of Terms & Definition commonly used in Iron & Steel Industry, Ministry of Steel website
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Table 9: Decarbonization Targets & Initiatives by Global & Indian Steel Makers (non-exhaustive)

# Steel Producer Decarbonization Target/Initiative

1 SSAB 2020: The pilot facility for the production of fossil-free sponge iron in
Luled was commissioned.

2021: SSAB produced the world's first fossil-free steel, produced using
HYBRIT technology, and delivered to the customer.

2025: Replacement of BF with EAF at SSAB Oxel6sund as demo plant.

2030: Transformation of remaining BFs to mini mills with EAFs at SSAB
Raahe & Lulea

The HYBRIT* project is a pioneer in decarbonizing steel production,
using fossil-free electricity for the electrolysis of water to produce
hydrogen.

2 ArcelorMittal 2030: Target of reducing CO2 emissions by 25% globally, and in its
European operations, by 35%.

2030: DRI-EAF investments in Europe (Germany, Spain) & Canada, smart
carbon & gas injection, souring of clean electricity, scrap utilization

3 ThyssenKrupp 2025: Initial commissioning of 2.5 million tons capacity, replacing BF
with DRI and iron melting technologies, that will avoid emissions of 3.5
million tons of CO2 (investment of ~2 billion Euros). Full-scale by 2030

4 H2Green Steel 2030: Greenfield steel plant in Sweden, producing 5 million tons of steel
with electricity from fossil-free sources and green hydrogen

H2 Green Steel is a new company founded in 2020, with the ambition to
accelerate the decarbonization of industry using green hydrogen
5 United States Steel 2030: 20% reduction in CO2 emissions, achieved through process
(USS) optimization and EAF investments.

2050: Net Zero, achieved through mini-mill developments, DR with NG/
H2, carbon capture, etc.

6 Tata Steel Tata Steel plans to reduce CO2 emissions by at least 30% by 2030

Recently, Tata Steel's Dutch arm signed an MoU with Ford to supply its
plants in Europe with green steel after 2030

7 JSW Steel JSW TMT rebars have been recently certified with GreenPro ecolabel
certification, conducted by Cll with international standards and product
for green product labelling.

JSW developed products like Non-Grain Oriented Fully Processed
(NGOFP) electrical grade of steel which help reduce core losses, further
reducing greenhouse gas (GHG) emissions.

8 Jindal Stainless Jindal Stainless Ltd. has partnered with Hygenco India Private Limited
to install a Green Hydrogen Plant which will enable JSL to considerably
reduce its CO2 emissions by nearly 2700 MT per annum.

The hydrogen produced is planned to replace ammonia in its in-house
annealing of stainless steel, which is part of the heat treatment process

Source: Analyst Reports, Annual Reports, Secondary Research
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Indian steelmakers

have taken up various

initiatives for decarbonization with focused
initiatives in a host of areas such as green-labelling

and development of

specialized steel products,

among others. Carbon emission scenario in the

iron ore & steel industry would also imply use
of syngas and hydrogen. The following figure
provides a tentative overview of the greenhouse
gas intensities based on different kinds of inputs
and processes.

Figure 15: Production Routes and Carbon Intensity of Various Steel Production Methods
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Decarbonization of the steel industry at large
scale is the need of the hour based on net zero
targets of the nation and the growing demand for
green steel domestically and as well as potential
export markets. However, there are several
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challenges for the decarbonization journey in
steel sector globally and India. Major challenges
for decarbonization of the steel sector have been
tabled below.

Table 10: Challenges for Decarbonization of Steel Sector (non-exhaustive)

# Focus Area

1 Assets &
technology

2 Shortage/Cost
of green H2
and renewable
electricity

3 Raw material
availability

4 Financing

& capital

expenditures
5 End markets
6 Policy &

regulatory

Key Challenges

Young age of existing steelmaking assets
Varying maturity of proven enabling technologies

Lack of green infrastructure for renewable electricity and H2 production
High cost of H2 will make green steel uncompetitive

Scarcity of high Fe-content iron ore needed for DRI, pressure on supply

sources

Limited availability of high-quality, prime scrap for EAF production

High asset investments needed, e.g., in EU estimated 70-100 billion Euro.
Steelmakers have low profit margins and are not able to absorb investment

costs

Demand for green steel from region/industry is variable
Significantly higher “green premium” price of low carbon steel will be a

challenge to get accepted

The continued speed of industrialization of China coupled with risks of

downturn

Lack of any clear certification standards for low carbon steel
Regulatory framework is needed that provides a level playing field

Source: Deloitte Analysis, Secondary Research
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Carbon Border Adjustment Mechanism (CBAM)

The Carbon Border Adjustment Mechanism
(CBAM) is a carbon tariff on carbon intensive
products imported by the European Union. It has
been legislated as part of the European Green
Deal and takes effect in 2026, with reporting
starting in 2023. It would translate into a 20-
35% tax on select imports to EU from countries
like India, starting January 1, 2026. India’s iron
and steel exports to EU countries will face extra
scrutiny under the mechanism. The Indian steel
industry while working on its transition to net zero
and decarbonization would also need to be extra
careful with the CBAM legislation and accordingly
transit towards green steel.
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5.1.2 Circularity in Steel Sector

Due to its endless capacity for use, reuse, and
recycling, steel is a material that is ideally suited
for the circular economy. While iron ore remains
the primary source of steel making, used or re-
used steel in the form of scrap is the secondary
raw material for the steel industry. A significant
portion of the small steel manufacturers in the
Indian steel industry use scrap together with
other inputs in the EAF / IF to produce steel.
Currently, there are more than 1,200 electric arc
furnaces and induction furnaces operating in
India and are largely dependent upon scrap as
the major feedstock.?

Figure 16: Tentative Benefits of Scrap-based Steel Production
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With the Ministry of Steel's endeavor to
develop a globally competitive steel industry by
adopting state of the art environment friendly
technologies, the Steel Scrap Recycling Policy was
released in 2019. Ferrous scrap being the primary
raw material for EAF/ IF based steel production,
the policy envisages a framework to facilitate
and promote establishment of metal scrapping
centers in India. The policy framework provides
standard guidelines for collection, dismantling
and shredding activities in an organized, safe and
environmentally sound manner.

This is in line with the objective of the National
Steel Policy, 2017, which envisages scrap-based
steelmaking as one of the mostimportant options

to reduce greenhouse gas emissions with a target
contribution of 35-40% from EAF / IF route for the
300 MT steel production capacity target of 2030.

The rise of finished steel production of ~250 MT
as envisaged by the NSP 2017, the corresponding
demand of scrap is expected to touch 70-80 MT,
requiring ~700 scrap processing centers, i.e.,
~700 shredders. This shall correspond to be fed
by ~2800 to 3000 collection and dismantling
centers spread across the nation?.,

One of the major challenges faced by the
secondary steel producers is the availability of
quality scrap. Scrap with less or no impurities
shall result in better long products that are

23 Steel Scrap Recycling Policy, Ministry of Steel, Press Information Bureau
24 Steel Scrap Recycling Policy, Ministry of Steel, Press Information Bureau
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commonly used in construction industry and is
common use steels. The increased production
of vehicles and increased use of consumer
durable white goods in the last two decades and
their rapid obsolescence shall generate large
quantities of end-of-life products. This shall
result in generation of continuous flow of large
ferrous scrap for recycling in steel production.
An Inter-Ministerial Coordination Committee has
been set up with Secretary, Ministry of Steel as
Convener and Secretaries of Ministry of Road
Transport & Highways (MoRTH), Department of
Heavy Industry (DHI), Ministry of Environment,
Forest & Climate Change (MoEF&CC), Department
Revenue and Ministry of Labour & Employment as
members to analyze the policy changes required

for creating an organized steel scrapping eco
system and monitoring the operationalization
and enforcement of relevant laws/regulations in
this regard?>.

5.2 Raw Material Security

India has total resource of over 33 billion tonnes
of Iron ore which are concentrated in 4 major
states namely Odisha, Chhattisgarh, Karnataka
and Jharkhand. Odisha plays a dominant role
in Iron ore production, contributing more than
50% of the total production. The other three
major states contribute around 40% of the total
production.

Figure 17: Dominance of Odisha in Iron ore production in India

= Odisha = Karnataka ® Chhattisgarh ® Jharkhand = Others

Source: SteelMint
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India is a surplus producer of iron ore. The
domestic production of iron ore in FY22 exceeded
250 MT against a domestic consumption of less
than 200 MT. Going forward as India expands
its crude steel production capacity, with vast
available resources, the supply is also expected
to increase in line with the demand.

REPORT

However, concerns around prices, delays in
operationalization of blocks due to delay in EC, FC,
regulatory approvals, funding issues, high taxes
and logistics constraints are adding to “Pushback”
cost for secondary steel producers.

Figure 18: Tentative Iron Ore Requirement for Steel Industry
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Historically, iron ore mining in India has been dominated by merchant players with Odisha producing
more than half of domestic production; but the trend is likely to change shortly with the exception of
NMDC & OMC. A paradigm shift has surfaced post the conclusion of the 2021 iron ore block auctions in

Odisha.

Figure 19: Recent Shifts in Iron Ore Block Ownership
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Source: CMIE Industry Outlook, World Steel, Visual Capitalist, Global Newswire, GIA Research

On average the premiums have inched up from
104% in 2020 auctions to 124% in 2021 auctions.
There is a shift in the ownership of iron ore
capacities (Integrated Steel players vs Merchant
Miners) pre auction and post auction. Further,
the MMDR Amendment of Section 8(4) stating
that the period of mining leases of government
companies (other than leases granted through
auction) may be extended on payment of
additional amount (Equivalent to one hundred

and fifty per cent of the royalty payable for
iron ore) along with the MMDR Amendment of
Section 8(5) and 8A(7A) stating that the 50% of
the production of mineral and coal from captive
mines can be sold after meeting the requirement
of the end use plant and after paying additional
amount (such rates varies from 50% to 200% on
royalty) are some of the key changes along with
high premiums in auctions which are likely to
increase iron ore prices in India.
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A number of implications are emerging from this

trend of shift of ownership:

«  ~30% of the total production of India shall
be captive in nature

+  Steel exports will witness growth with foreign
technology providers and critical steel plant
manufactures to set up manufacturing set
up in India with iron ore exports coming
down.

+  Smaller players in the steel sector shall be
reliant on large merchant miners such as
NMDC & OMC and express reduced interest
in captive mines.

«  Large steel players may continue to buy iron
ore from merchant miners due to high costs
in the captive mines.

5.3 Logistics

Logistics play an important part in the iron and
steel sector. The in-bound and out-bound logistics
are highly dependent on the lead distance of
the iron-ore mine sources and the consumption
markets of the final product respectively. The
Indian steel industry is disaggregated into
regional clusters of supply and demand. Most of
the steel plants are close to iron ore mines. Such
a distributed profile requires significant inter-
state long haul movement from East and West
India to North India where the auto and capital
goods production clusters, major cities and
infrastructure project sites are located.

Figure 20: Major Clusters of Steel Production & Consumption
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The modal share of inbound raw materials such as iron ore and coal in India is heavily skewed towards
railway transportation while that for steel is towards roadways. A comparative overview of modal mix
for iron ore and steel for India and other major steel producers globally is provided below.

Figure 21: Comparative Modal Mix for Iron Ore & Steel Logistics
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Source: Draft National Logistics Policy 2019, Ministry of Commerce, Secondary Research

Key Challenges

The major transportation and logistics constraints impacting the sector revolve around infrastructure,
service provision and operating and regulatory environment. A brief description of the key issues has
been tabled below.

Table 11: Key Challenges for Logistics in Steel Sector

# Focus Area Key Challenges

1 Infrastructure *  Analysis of railway line capacity against demand and identification of
severe congestion required to plan for future capacity building

«  Primitive handling equipment at goods sheds and terminals

«  Constrained availability of rolling stock and lower rake turn-around-time

(TAT)
2 Service +  Higher landed cost of rail transportation
Provision +  High terminal detention owing to loading / unloading delays
. Low transit time guarantee in rail transportation
+  Limited adoption of RFID / GDP services in trucks
+  Skill development is overlooked despite road sector being manpower-
intensive
+  Optimization of rake allocation
3 Operatingand +  Formulation of integrated logistics policy to address requirements and
Regulatory concerns of the sector

Environment . D S
Inadequate and poor maintenance of weigh-in-motion instruments by IR

Source: Deloitte Analysis, Secondary Research
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Way Forward - Sectoral Plan for Efficient
Logistics (SPEL)

The Hon'ble Prime Minister launched the PM
GatiShakti National Master Plan for providing
multimodal connectivity infrastructure to various
economic zones in 2021. Under this initiative,
the Government has put forward the vision of
developing a technologically enabled, integrated,
cost-efficient, resilient, sustainable and trusted
logistics ecosystem in the country for accelerated
and inclusive growth. Various interventions have
been proposed under the policy which are to be
implemented through a Comprehensive Logistics
Action Plan (CLAP).

One of the interventions proposed is the
formulation of the Sectoral Plan for Efficient
Logistics (SPEL) to address logistics issues about
infrastructure, processes, digital improvements,
policies and regulatory reforms, and capacity

building for better workforce, prioritize cross-
sectoral cooperation duplicate efforts and
focus on optimization of modal mix. The SPEL
is envisaged to be based on current origin-
destination (OD) mapping, establishing the
future supply mix along with future OD mapping
and finally analyzing the constraints to enable
decision making on planning of infrastructure
such as First Mile Connectivity (FMC), trunk line
infrastructure addition and Last Mile Connectivity
(LMCQ) for clusters of the iron and steel sector.

5.4 Policy & Regulatory Framework

To promote the domestic steel industry, the
Government of India has been taking fiscal and
regulatory policy reforms to enable the growth
of domestic steel production. Given below are
key policies introduced during last few years to
facilitate the domestic steel players:

Table 12: Key Policies introduced in India in recent years

Year of Policy

# Focus Area .
Introduction
1 DMI&SP Policy 2017
2 General 2017
Financial rules
(GFR, 2017)
3 National Steel 2017
Policy (2017)
4 Steel Scrap 2019
Policy (2019)
5 SIMS (2019) 2019
6 Promotion 2019
of Greenfield
investments

Key Challenges

Preference to Domestically Manufactured Iron & Steel
Products (DMI&SP) in Government Procurement

To promote growth and development of domestic steel
Industry and reduce the inclination to use, low quality
low cost imported steel

Promote steel usage by amendment to consider life cycle
cost analysis in Government projects

Expected to help push for Capital Goods manufacturing
in Steel Clusters

Focus on growth in Steel production, aspires to achieve
300 MT of steelmaking capacity by FY30-31

Per capita steel consumption to 160 kgs by FY30-31
Scrap policy and recycling efforts also aimed at reducing
carbon footprint

Setting up scrap dismantling and processing centres
Steel Import monitoring system (SIMS) to bring
transparency and provide advance information

Quality control Orders (QCOs) aimed at curbing imports
of substandard steel items

Addressing five key challenges - land availability, iron
ore at competitive prices, statutory clearances, logistics
infrastructure, incentives

Driven by Steel CPSEs, State governments, Steel Ministry
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Year of Policy

# Focus Area .
Introduction

Key Challenges

7 Steel Cluster 2019 + Six components - capacity expansion, Cluster setup,
Policy (Draft, Capital goods, Logistics, raw material security, labour
2019) .

Ancillary and Downstream clusters around ISPs

+  Value added clusters setup near demand centres

8 Make in 2020 +  Make in India to encourage manufacturing in India
India (2_014)' + INR 20 lakh crore package as part of its Atmanirbhar
Atmanirbhar Abhiyaan aimed at reviving economic activity
Bharat (2020)

+  Govt notified changes in rules disallowing global tender
up to INR 200 crore

. Government e-Marketplace (GeM) makes country of
origin mandatory with a Make-in India filter (50% local
content criteria)

+  Steel sector declared essential service during lockdown

9 Production 2021 +  Government has approved inclusion of ‘Specialty Steel’
Linked under the Production Linked Incentive (PLI) Scheme with
Incentive (PLI) a 5-year financial outlay of ¥ 6322 Crore to promote the
Scheme manufacturing of ‘ Specialty Steel'.

0 It aims to attract capital investment, generate
employment and promote technology up-gradation in
the steel sector.

In addition to the above policy measures, regular .

tax reforms and changes in tax rate and duties
are being done to promote and regulate the
domestic steel industry. Some of the recent tax
measures concerning the steel industry are given
below:

* In budget 2021-22, the Government had
revoked the anti-dumping duty (ADD) and
CVD on certain steel products while reducing
customs duty uniformly to 7.5% on semis,
flat, and long products of non-alloy, alloy,
and stainless steels from 10-12.5% levels
earlier .

* In an effort to provide relief to MSME
secondary steel producers the import duty
on steel scrap was brought down to nil to
support user industries hit hard by a sharp
rise in steel prices.

The Government has with effect from 19
November 2022 rolled back export duty on
iron ore pellets and steel products, including
pig iron, flat-rolled products of carbon steel
and stainless steel, bars, rods and non-alloy
steel, vide Notification No. 58/2022-Customs
dated 18 November 2022. Export duty on
iron ore with a grade higher than 58% has
been reduced from 50% to 30%.

The policy and tax reforms work toward the
common goal of removing the bottlenecks in
the entire value chain associated with the steel
industry, right from the raw materials to the
production of finished products. It seeks to
achieve harmony among each of the associated
industry whether mining, pet coke, pellet, sponge
iron, etc. that would ensure the profitability &
growth of each sector and the ecosystem as a
whole.
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5.5 Digitization and Industry 4.0 in Steel Sector

Digitization can help a steel company to improve its operational efficiency, achieve higher productivity,
reduce wastage and generate better profits in the long run. Digitization does not necessarily mean
the usage of sophisticated instruments but rather focuses on how human efforts can be used more
effectively and in a timely manner with the help of any machine. The context of digitization and the
degree to which it can be adopted also depends on the existing operational maturity of the steel
company. A typical digital transformation journey has multiple stages as shown below.

Figure 22: Typical Stages of Digital Transformation in a Manufacturing Company

The 5 Phases of Digital Transformation
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Source: A Sharper View: Analytics in the Global Steel Industry, Deloitte

About 60% of the Indian crude steel production
comes from the top 6 integrated steel players.
The remaining 40% of the production comes
from either lower capacity integrated steel
plants or from smaller players. From a process
route perspective, about 28% of the crude steel
is produced through induction furnace route
(adopted by small scale manufacturers with
scattered geographical presence). The above
figures indicate that the majority of Indian steel
sector is consolidated by large players however, a
large amount of steel is produced by the smaller
players as well. The operational maturity of these
different types of steel plants (integrated and
non-integrated) vary significantly and hence their
digitization needs are also different.

Smaller companies are mainly focusing on Stage
1 (digitizing information) and Stage 2 (organizing
information) and partly on Stage 3 (automate
operations). Larger integrated steel playersonthe

AUTOMATE
PROCESSES
Eliminate human
lapses through

TRANSFORM

THE BUSINESS
STREAMLINE Transform
PROCESSES operations,

i HPar strategic

Using digital strate
technologies to diractions am,j.
transform value propesition
individual
operations

other hand are starting their journey from Stage 3
and focusing on Stage 4 (streamlining processes)
and Stage 5 (transforming the business). In
recent years, companies have started adopting
ERP (Enterprise Resource Planning) software to
aid them in their digitizing and organizing their
information. The focus of digitization for larger
players remains on automation of operations
and streamlining processes.

In the last decade, another concept has been
driving the digital transformation initiatives of
companies, which is Industry 4.0. Industry 4.0
refers to the intelligent networking of machines
and processes for industry with the help of
information and communication technology. This
helps to monitor the manufacturing processes
and equipment performance on a real-time basis,
which allows timely interventions to ensure high
quality output. This involves multiple technologies
like Internet of things, cloud computing, Al &
machine learning, cybersecurity, digital twin, etc.
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The figure below shows the various focus areas of the steel value chain and what are the digital initiatives

that may be used across all of them.

Figure 23: Digital Technologies which may be applied in the Steel Value Chain
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Source: Deloitte Analysis

The key digitization technologies and their
applications in the Indian steel industry are
covered below:

Robotics

Robotics can be used to replace manual
inspection in hazardous areas and can reduce
accidents and casualties. For example, in an
electric arc furnace, robotized inspection system
may be used to inspect the refractory lining of
the furnace after the steel has been tapped.
Similarly, robotics may also be used to check
the quality of a carbon electrode in an EAF after
every tapping. This ensures that faulty electrodes
can be replaced early and melt productivity can
be increased.

Advanced Process Automation
This finds application in blast furnace operation

which is highly dynamic and operates with
hundreds of process parameters. OEMs like

Energy management

W YW YV VvV VNV VvV VW

Preventative mainienance

Primetals have developed BF process control
systems with advanced automation. The typical
challenge faced by any blast furnace operator is
determining the optimum burden mix, reducing
coke consumption, maintaining productivity
and product quality. Such advanced process
automation systems use sensors at different
points of the blast furnace, analyze the data on
a real-time basis and helps the operator to make
timely adjustments to the process parameters.
This ensures high productivity by maintaining
a uniform melt temperature and reducing fuel
consumption. Tata Steel Kalinganagar plant uses
such a system in its blast furnaces.

Predictive Analytics

This technology incorporates the usage of
Artificial Intelligence and can help steel companies
to optimize their operational performance.
Predictive analytics can be used to reduce
process fluctuations and maintain the optimum
parameter. For example, in a cold rolling mill, it
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can be used to predict the mill vibration levels
for maintaining the optimized steady-state
speed. It uses real-time inputs from sensors,
control systems and product data to predict the
probability of mill vibration & adjusts the steady-
state speed accordingly. This improves the mill
efficiency as well as product quality.

Artificial Intelligence and Machine
Learning

Al can help to improve decision making processes
and reduce manual interventions. An area where
Al can be potentially applied is in casting and
rolling. Once the molten steel strands come out
on the rollers, it is very difficult to manually verify
the end product's raw-material composition.
Additionally, manually differentiating between
strands of different heat numbers and sequence
numbers can be challenging. Al algorithms can
be used to track the details of the production
process to enable real-time identification of
deviations at any point. The operator can also
monitor whether all parameters are always within
acceptable limits. Once the Al platform identifies
anomalies in the process, the system relays these
changes to the operators, who can immediately
intervene and alter the process parameters in
real-time. JSPL steel plants have used such a
system successfully recently.

Similarly, machine learning has been applied
successfully in solving the logistical challenges of

Tata Steel BSL. They are tracking their vehicles in
real time and also guiding them on what routes
to take depending on the historical experience.
These tracking and routing capabilities are
enabled by machine learning algorithms. These
algorithms analyze historical data to identify the
best routes for executing deliveries. This has
helped Tata Steel BSL to optimize their deliveries
and achieve a reduction in their loading and
unloading turnaround time.

Industrial Internet of Things (lloT)

This technology refers to the extension and use
of the internet of things (loT) in industrial sectors
and applications. The basis of 1loT is to generate
connected data from different sourcesand ensure
their integration in a single platform. This results
in the generation of actionable insights which can
help a company to improve its existing processes.
An illustration of IloT is the development
of a digital twin. A digital twin is the virtual
representation of a physical object or process.
These digital twins can be used to simulate
the actual physical conditions and predict the
outcomes accurately. Tata Steel has started pilot
trials of creating digital twins of their steel plants,
through real-time data analytics, thereby opening
up possibilities for data-driven ‘Smart Factories’
in the future. They have successfully developed
Digital Twins for sinter plants (equipped with
artificial intelligence techniques) to achieve
benchmark CO2 emissions.
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Video Analytics / Drones

Video analytics can be used for surveillance,
quality assurance and production improvement
in a steel plant.

+  Surveillance: Drones / fixed cameras can
be used to control the security of sensitive
locations within the plant. It can be used to

REPORT

information for the accurate alignment of
oxygen torches and mechanical cutters
after the molding process. Through video
analytics technology both the length and
speed of the slabs can be measured in order
to optimize subsequent processes. Similarly,
level detection of molten metal can be done
through photosensors that spontaneously
detect infrared energy emitted from the

monitor unauthorized movement as well. heated material.

*  Quality assurance: Video analytics can In conclusion it can be said that digitization can
be used to detect jamming. For example, have a wide gamut of applications in the Indian
proper positioning of steel slabs into a steel industry. It can help to solve the challenges
furnace optimizes the productivity in the in a cost-effective manner. It is to be noted that
mill.  Proper alignment in the furnace is digitization is not a one stop solution. It is a

imperative to reduce the chance of jamming gradual transformation journey and can only be
from a wedged slab. Video analytics can help successful if properly channelized through human

to position the slab accurately. It can also efforts. Indian steelmakers need to create more

be used to measure the smoothness on the awareness amongst its employees to ensure that

surface of finished products. digitization is embraced and driven in a positive
manner.

. Production improvement: Knowing the
length and speed of steel slabs is essential
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6. Way Forward

India has been steadily climbing the economic ladder. It now stands as the 5th largest economy, 6
positions up since 2012. It is envisioned that India will be a USD 32 trillion economy (2nd largest) by
2047, ‘Amrit Kaal'. Steel has been the bedrock of economic development in past and will continue to
support the overall economic as well as the national development. Increasing urbanization, push on
infrastructure projects, logistics networks, industrial corridors, e-mobility, renewable energy, etc. would
be the key themes for steel industry. Vehicle scrapping policy, Steel scrap recycling policy are some of
the key initiatives to promote circular economy and achieving India’s net zero emission target timeline
of 2070.

Digitalization, technological development, and continuous R&D are dimensions which will help the steel
industry unlock its full potential. These developments have enabled the steel value chain players in
efficiency improvement, process optimization, while new product developments have helped in gaining
new market access (end usage as well as geographies). The technological developments, however, have
much scope of growth, especially vis-a-vis green steel technologies, specialty steel etc.

The industry is already gearing itself up for capacity expansion to satiate the domestic demand. Key
players have clear laid out plans for medium term capacity expansion plans and are continuously
recalibrating towards the Amrit Kaal vision achievement. The policy framework is also evolving in line
with the industry demand and follows a forward-looking approach.

Note: Developed by Deloitte in Consultation with Industry & FICCI
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Introduction

India has been emerging as a major player in the
global steel industry. It is currently the second-
largest producer of steel in the world after
China. In FY22, the production of crude steel and
finished steel stood at 133.596 MT and 120.01 MT,
respectively (Indian Steel Industry Report, IBEF).
The steel industry is a crucial sector for India’s
economic growth and development, contributing
to the country’s GDP and providing employment
opportunities.
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Comparison of GDP growth rates and crude steel production rates (1968-2018)
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GDP growth (%)

Source: GDP data: World Bank, steel production data: World Steel Association

Source: World Bank & World Steel Association

The Indian government through Ministry of Steel
has introduced the National Steel Policy in 2017,
which envisages the development course of the
Indian steel industry till 2030-31. The broad
outlines of the policy are as follows:

1. Steel-making capacity is expected to reach
300 million tonnes per annum by 2030-31.

2. Crude steel production is expected to reach
255 million tonnes by 2030-31, at 85%
capacity utilisation.

3. Production of finished steel is to reach 230
million tonnes, considering a yield loss of
10% for conversion of crude steel to finished
steel with a conversion ratio of 90%.

4. With 24 million tonnes of net exports,
consumption is likely to reach 206 million
tonnes by 2030-31.

5. Per capita steel consumption is anticipated
to rise to 160 kg.

6. An additional investment of INR 10 lakh
crore is envisaged.

For the steel industry to reach 255 million tonnes
of crude steel production by 2030-31, production
needs to grow at a CAGR of about 7.2% (Financial
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Express, 2022). However, achieving crude steel
capacity up to 300 million tonnes will necessitate
widespread mobilisation of natural resources,
finances, manpower and infrastructure along
with land.

Raw Materials for Steel Production

The primary raw materials required for steel
production are iron ore, coking coal and
limestone. Although India has abundant reserves
of iron ore and coal, it has negligible reserves
of coking coal. The demand of raw material i.e.,
iron ore for Indian Steel Industry is met from the
domestic supply in the country while the demand
of coking coal is met mainly through imports.

Iron Ore:

Iron ore is the primary raw material used in
the production of steel. India is blessed with
abundant reserves of iron ore, which is essential
for the growth of the steel industry. The country
has the seventh largest reserves of iron ore in
the world, with over 33 billion tonnes of resource
and 6 billion tonnes of reserve (IBM). The major
iron ore producing states in India are Odisha,
Jharkhand, Chhattisgarh, Karnataka, and Goa.
India is one of the leading producers of iron ore
in the world.
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With the help of new mining policy reforms,
which aim to facilitate production, India seems
well-placed to meet its iron ore demand in the
next few years from domestic resources and will
not be dependent on imports. India’s total iron
production is expected to grow to 300-310 million
tonnes by FY'25 from 246 million tonnes in FY'20
(Steelmint Forecast).

Source: Steelmint

Reforms like dissolution of demarcations
between merchant and captive blocks is allowing
any company (steelmaker or merchant miner) to
sell in the merchant market without any end-use
restrictions and this will increase ore availability.

Moreover, mills will be able to sell 50% of their
mined output in a year in the open market
from mines won in previous auctions (prior to

SOUVENIR

To cater to the steady demand of steel industry,
major miners have marked out expansion plans.
For instance, India's largest merchant miner,
NMDC, gears to expand production to 56-58
million tonnes by FY25 from the current 42 million
tonnes. OMC, the second-largest merchant miner,
will increase output to 38-40 million tonnes from
its present 27 million tonnes (pib.gov.in).

the policy announcement dissolving captive-
merchant bifurcation).

Coking Coal:

Coking Coal is another crucial raw material for
the steel industry, as it is used as a fuel in the
blast furnace process. Although, India has the
fifth largest coal reserves in the world, with over

5% International Exhibition & Conference on Steel Industry | 77



SOUVENIR

187 billion tonnes of coal reserves, however,
India has only ~35 billion tonnes of coking coal
reserves (Ministry of Coal).

The National Steel Policy envisages that India
will reach 300 million tonnes of steel-making

India: Coking Coal Production
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capacity, and 68% of that will be through the
blast furnace route, which requires coking coal.
This converts to about 200 million tonnes of steel
being produced using coking coal resulting in an
annual consumption of about 180 million tonnes
of coking coal.
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Source: Ministry of Coal

India largely fulfils its coking coal requirements
(70% as per MoC) through imports from Australia.
But due to vagaries of weather, there has been
huge fluctuations in coking coal supply as well as

Fy17 Fyvia Fy12 Fy20 Fv2l Fvaz

coking coal prices. The country imported 57 MT
of coking coal in FY22 to produce 120 MT crude
steel (Steelmint).

Source: Directorate General of Commercial Intelligence and Statistics
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Jharia coal field in the eastern India is amongst
the world's largest coal fields in terms of
reserves, with an estimated coal reserve of
approximately of 19.4 billion tonnes. The coal
mines in Jharia have had to deal with fires and
issues related to subsistence right from the time
mining operations commenced in early 1900. The
development of the Jharia coal field will secure
the coal requirement of the steel industry, acting
as a major incentive for investment.

The National Steel Policy, 2017, envisages that
only 65% of India's coking coal requirements
will be met through imports by 2030-31. If India
plans to consume 180 million tonnes of coking
coal annually, around 60-65 million tons will be
sourced from domestic sources. India also needs
to buckle up its coal washery capacities. Over the
last 4 years, only about 20-30% of coking coal
produced was washed before utilisation with
average yield of ~47% (Ministry of Coal).

Government has launched ‘Mission Coking Coal’
in August 2021 to suggest roadmap to augment
the production and utilization of domestic coking
coal in India by 2030. Commercial mining, with a
provision for 100% foreign investment, has also
been allowed by the Government.
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Limestone:

Limestoneisthe third major raw material required
for steel production, as it is used to remove
impurities during the steelmaking process. In
Steel Industry, limestone is used both in blast
furnace and steel melting shop as a flux after
calcining. It is also added as flux in self-fluxing
iron ore sinters. It has two basic functions in steel
making, first to lower the temperature of melting
and second, to form calcium silicate which comes
out as a slag, as it combines with silica in iron ore.

India has significant limestone reserves, with
over 16 billion tonnes of reserves and over 200
billion tonnes of resources (IBM). However, flux
grade limestone reserve in India is only 1.9 billion
tonnes (IBM). The major limestone producing
states in India are Andhra Pradesh, Rajasthan,
Gujarat, and Madhya Pradesh.

However, flux grade limestone i.e., SMS, BF and
Chemical-grade limestones occur in selective
areas and in FY'20, import of high-grade limestone
was 26 million tonnes from countries like UAE,
Oman, Malaysia, Vietham etc. Thus, there is
need for exploration and auction of Flux Grade
Limestone blocks.

Consumption of Limestone
in Steel Industry

(MTPA)
13 13
11 I I
F¥21 FY25 FY30
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Other Raw Materials:

Apart from these primary raw materials,
other materials required for steel production
include ferroalloys (such as ferrochrome,
ferromanganese, and ferrosilicon), scrap, and
refractories.

Manganese is an essential requisite for iron
& steel production due to its capability for
sulphur fixing, de-oxidising and good alloying
properties. It is used in steel making as ferro
manganese and silico manganese. The amount of
manganese used per ton of steel is ranges from

6 to 9 kilograms. About 30 percent of that is used
during refinement of iron ore, and the remaining
70 percent is used as an alloy in the final steel
product.

Although India produces ferroalloys domestically,
it is dependent on imports for some ferroalloys
like ferrosilicon, ferronickel etc to meet its
requirements. For scrap, the country has a
significant scrap generation capacity, and the
government is taking steps to strengthen the
supply chain for scrap collection and distribution
to promote the use of scrap in steel production.

Sourcing Strategy of Raw Materials for Steel Making

Iran Ore Domestic
Coking Coal Mainky Imported [B0:20)
Corex Coal Imparted (1003

PCI Coal Imnported (10035

Low ash Coal (DRI Industries) Imported (1003
Umestane Damestc/ Import [S0:50)
Quartzite Domestic fimported
Dodomite Domestic fimported

SCrap Domestc fimported
Graphite Electrode Domestic
Meedle Coke Imnported

Key policy interventions required to
ensure Raw Material Security for the
Steel Industry

Iron Ore:

1. Distribution of Iron ore by mining companies
is an important area for smaller steel making
units and adequate availability of Iron ore to
all users must be ensured.

2. Auction of iron ore blocks at regular intervals
and availability of an Auction Calendar and
acquisition of mineral assets overseas
through KABIL. Sale of material available
from old, expired leases through auction can
also be done.

3. Utilization of low-grade fines must be
promoted and regulatory changes for
incentivizing use of low grade to be
encouraged.

Maln Ferro Alloys Domeste [Import

Femro Manganese Dromiestic®
Silico Manganese Domestic®
Ferra Silicon Imported
Ferra Mickle Imported
Ferra Chrame Damestic
Ferm Vanadium Domestic/ Impart {S0:50)
Ferra Tungsten Imported
Ferro Nigobium Imported
Aluminurm Domestic

4, Fair pricing with rationalisation of all Taxes,
Royalties, Levies.

5. Transportation of iron ore fines to
pelletization units to be planned through
slurry pipelines and conveyors.

6. Encourage beneficiation and pelletization
through:

a. Supply of Iron Ore fines at a reasonable
cost (mining cost basis).

b. ‘ZERO" Royalty on transfer of Iron ore
fines to beneficiation plants.

c. Excise duty exemption for import of
machinery needed for beneficiation

d. Preferential policy for land allotment for
setting up of beneficiation plants, tailing
ponds etc.

e. Concession in rail/road transport and
Power subsidy.
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Coking Coal:

1.

Facilitate exploration & optimal utilization of
deep-seated coking coal reserves. Adoption
of new technology for exploration and
standardisation of resource classification.

Identification of additional coking coal blocks
for production by CIL and private sector.
Coking Coal blocks should be allocated
through limited auction solely amongst
end users in the steel industry to ensure
maximization of indigenous coking coal for
steel making.

Zero diversion of coking coal for sub optimal
utilization in thermal power generation
through formation of adequate number of
modern coking coal washeries for washing
the entire produce from CIL's coking coal
mines.

Drop Anti-Dumping Duty on import of Met
coke, in view of high prices of Met Coal and
Met coke and reduce Import duty on Coking
coal to Zero.

Focused drive to extinguish fire at Jharia
within next 5 years.

R&D initiatives for utilisation of non-coking
coal for coke making.

SOUVENIR

Setting up of coking coal washeries on
aggregator model basis to be explored and
Possibility of setting up small (1 MT) Mobile
washeries to be explored.

Considering usage of alternative reductants
like Natural gas , hydrogen etc.

Fluxes & Other Raw Materials:

1.

Increased exploration efforts to raise
resources of flux grade limestone,
manganese and chromite ore.

Ferro Alloys availability from Domestic
producers must be high.

India is largely dependent on imports of
Refractory Raw Materials. Suitable measures
and technical simplifications should be
done to support the rising requirement of
refractories.

The scrapping facilities that the policy
aims to build will increase India's capacity
to process mixed metal scrap and aid in
importing unrefined scrap and processing it
in India. For India to reduce its scrap deficit,
other policies have to be implemented
corresponding to the recently released
Vehicle Scrappage Policy and upholding
Zero duty on import of scrap, while export of
scrap must be stopped.

Status of Auction of Blocks (Ministry of Mines & Coal Darpan):

Mineral FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 Total
Limestone 4 5 10 5 4 9 18 19 74
Iron Ore 1 7 2 9 17 1 13* 28 77
Coal Allocated 123 Auctioned 62
Manganese 0 1 0 1 3 0 3 16 24
Iron Ore & 0 0 0 0 6 0 1% 0 6
Manganese

Conclusion availability of iron ore has also been a concern

The availability and quality of raw materials
have a significant impact on the growth and
competitiveness of the steel industry. The quality
of coal has a direct impact on the cost of steel
production. The use of low-quality coal results
in higher production costs, which makes Indian
steel less competitive in the global market. The

for the industry, with issues such as illegal mining
and environmental issues.

In conclusion, the availability of raw materials is
crucial for the growth of the Indian steel industry
and while the country is blessed with ample
reserves of iron ore and limestone, but the quality
of coal and is relatively low and availability of flux
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grade limestone is a challenge. The government available from NMET. With the implementation of
is currently taking steps to address this issue right policies and initiatives, India’s steel industry
and promote the use of alternative fuels and raw has the potential to become a global leader in the
materials and increase exploration through funds years to come.

Note: Inputs & Views are personal of the author (s) and not necessarily of FICCI
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Steeling for
Success: A Look

at India’s Steel
Industry

Sh. Ranjan Dhar
@y Co-Chair, FICCI Steel
Committee and

‘ Chief Marketing Officer
all] ¢ AM/NS India

An industry of industries, steel is the backbone of
modern civilization, a vital element for new India’s
economic growth story. The Indian steel industry
has come a long way from being dependent on
imports to becoming one of the largest producers
of steel globally, notwithstanding unprecedented
challenges. With a vast and varied industrial
base, the steel industry significantly contributes
to the country’'s GDP and employment, apart
from creating a high multiplier effect spanning
different sectors across the country.

The steel industry has emerged as one of the
primary drivers of growth, fostering innovation,
modernization, and infrastructure development.
India is the second-largest producer of steel
globally, with an annual crude steel capacity of
over 154 million tonnes, as of 2021-2022. The
industry contributes over 2% of the country’'s GDP
and fuels other significant shares such as the Auto
industry, (7.5% of GDP & 49% of manufacturing
GDP), Infrastructure (5% of GDP), the capital
goods industry, (2% of GDP) and more, generating
employment for millions of people directly and
indirectly, all leading up to supporting sustained
efforts towards building an Atmanirbhar Bharat.

Despite the critical disruptions caused by the
pandemic, the steel sector has shown remarkable
resilience - the industry’s quick adaptation to
new ways of working, strict adherence to safety
protocols, and adoption of technology-driven

solutions have helped mitigate the impact of
the pandemic on the industry. The industry’'s
performance during these challenging times
is a testament to its importance to the Indian
economy and its ability to withstand external
shocks.

India’s steel demand is highly driven by
developments in infrastructure, automotive
and railway sectors coupled with factors like
the opening up of the defence sector for private
participation and the vehicle scrappage policy.
The finished steel consumption is expected to
rise from the current 106 million tonnes per
annum to 230 million tonnes per annum by 2030.
Moreover, India intends to more than double its
steel production to 300 million tonnes per annum
by 2030. Favourably, the Indian steel industry
has been witnessing the increasing investment
in recent years, driven by the consolidation of
players and the entry of entities from other
sectors.

The Government's vision of a $5 trillion economy
entails investments worth INR 100 lakh crore in
steel-intensive infrastructure sectors. Steel, with
its multiple inherent advantages of durability,
faster completion time, reduced environmental
impact, and creation of a circular economy, will
have a crucial role to play in India’s rise. Keeping
in mind its importance and relevance, and to
ensure its vision incorporates India’s growth
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imperatives and addresses the aspirations of
all stakeholders of the Indian steel ecosystem,
the Union Government has developed its policy
framework -

The National Steel Policy (2017) has set a target
of 300 million tonnes of steel production by 2030,
and the Production Linked Incentive Scheme
(2020) provides financial incentives to boost
production. The Quality Control Order (2020)
covers 46 steel products and aims to promote the
use of high-quality steel. The Steel Scrap Recycling
Policy (2019) promotes the use of domestic scrap
in steel production. As far as ArcelorMittal Nippon
Steel India - joint venture between two global
steelmakers ArcelorMittal and Nippon Steel, is
concerned, the company is exploring the use of
scrap metal to reduce reliance on primary raw
materials. The new steel policy promotes the use
of steel in rural India, and the National Mineral
Policy (2019) aims to promote the sustainable
development of mineral resources and value
addition in the mineral sector.

With the goal of increasing steel production, these
initiatives are expected to drive development and
contribute to the overall progress of India. AM/
NS India itself plans to boost annual production
capacity up to 30 MTPAin the near future. Multiple
industry players are moving in similar directions.

Another great thing about steel is that it has
reduced environmental impact in many different
ways. Steel is one of the most recyclable
materials in the world, recycling saves energy and
reduces greenhouse gas emissions compared
to producing new steel from raw materials.
Steel producers are trying to implement water
conservation measures, reduce waste, and
optimize production processes to reduce their
environmental impact. Many producers, including
AM/NS India, are also adopting renewable energy
sources such as wind and solar power to lower
greenhouse gas emissions.

As the steel industry continues to work towards
reducing its environmental impact, one of the
emerging trends is the concept of “green steel.”
This involves the manufacturing steel without
the use of fossil fuels, it promotes the use of low-
carbon/carbon-neutral processes. In fact, many

producers, including AM/NS India, are not just
following sustainable practices but also leading
the charge toward green steel. Some of our Green
Steel initiatives include -

. Utilizing Renewable Energy: AM/NS India
is participating in one gigawatt integrated
renewable energy power-plant project in
Kurnool, Andhra Pradesh. The company aims
to source 20% of its energy from renewable
sources by 2025.

+  Carbon Capture and Storage: In order to
reduce its carbon footprint, AM/NS India
is exploring the use of carbon capture and
storage (CCS) technology. The company is
working with various research institutions
and technology providers to develop and
implement CCS technology. Additionally, it is
implementing low carbon technologies such
as direct reduced iron (DRI) and electric arc
furnaces (EAF) that emit fewer greenhouse
gases than traditional methods of steel
production.

+  Responsible Sourcing: AM/NS India has
established responsible sourcing policies
and procedures to ensure that its raw
materials are sourced from environmentally
and socially responsible suppliers. The
company collaborates with its suppliers
to promote sustainable practices such as
using renewable energy, reducing waste
and emissions, and sourcing materials
responsibly.

The realization of India’s steel industry growth
vision will encounter several challenges in the
foreseeable future including but not limited
to the higher cost of capital, old infrastructure
resulting in India's per capita lower labour
productivity, and competition from imports. But
as India’s steel industry continues to evolve and
adapt to changing circumstances, it is important
to remember the resilience and ingenuity of the
Indian people. Despite challenges, the industry is
poised for growth and prosperity.

We all strive to overcome the challenges that
lie ahead, embracing innovation, technology,
and sustainable practices, we are committed to
reimagineering our way to a smarter, brighter
future!

Note: Inputs & Views are personal of the author (s) and not necessarily of FICCI
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How Stainless
Steel can help
build New India

Sh. Vijay Sharma

. Director
i M Jindal Stainless Ltd.

Preamble

Globally, the rise and rise of the stainless steel
industry over the last four decades has been
nothing short of meteoric. Stainless steel has
outpaced other metals such as carbon steel,
aluminium and copper due to rising demands.
From 1980 to 2021, stainless steel has exhibited a
CAGR of 5.35% as compared to an average CAGR
of 2.5% for the major metals.

™

India has already set the stage to take the lead
and be a part of this unprecedented growth story.
It is today the world's second largest consumer
of stainless steel, thanks to a growing economy
and its direct linkage to consumption of stainless
steel. For the next few decades, this consumption
is poised to grow at a CAGR of minimum 8%. The
growth is going to be further fuelled through
inorganic growth potential arising from the need
to create sustainable solutions for India.
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The magic metal, the green metal that
is Stainless Steel

Stainless steel has been widely recognized as
a green metal that is completely and infinitely
recyclable without any impact to quality. Thus, it
enables a circular economy.

As a specialty metal with unique high corrosion
resistance properties, stainless steel is
environment supportive (low emission footprints,
recyclable, low maintenance), people friendly
(production safe, inert, fire resistant, crash
resistant, aesthetically appealing) and economical
(longer life, lesser life cycle cost, higher returns,
high strength to weight ratio), making it highly
sustainable.

This metal finds application in various areas
like ART (automobile, railways & transport),
Process Industries (nuclear power, oil & gas
industries, pharma, energy, petrochemical...),
ABC (architecture, building & construction),
households (white goods, utensils etc), razor
blade, coin blanks etc. Stainless steel also plays
a critical role in nation's priority areas like
renewable energy (hydrogen mission, biofuel
usage), agriculture (food, dairy, fisheries agri
industries), healthcare (medical equipment,
pharma), infrastructure related initiatives
(infrastructure, logistics) and strategic areas like
nuclear energy, defense & aerospace. It also is
the most appropriate metal for the upcoming
sphere of blue economy initiatives.

The India Picture

India’'s per capita consumption of stainless steel
went up from 1.2 kg in 2010 to 2.5 kg in 2022.
As per the Stainless Steel Vision Document 2047,
published by CRISIL in partnership with Indian
Stainless Steel Development Association, this
number would touch about 12 kg by 2047. The
document forecasts the consumption growth
of the metal to reach 20 million tonnes by 2047
from 3.9 million tonnes in 2022. The significant
jump is attributed to the encouraging economic
growth and focus of government in areas which
drive stainless steel consumption.

The Indian stainless steel industry, comprised by a
healthy mix of large, mid and small sized players,
including the public sector and the MSMEs (which
account for about 35% of the capacities), is fully
equipped to meet and even exceed these growth
forecasts. In fact, a lot of untapped potential lies
in the MSMEs in terms of under-utilised capacity,
and hence, it is crucial to build on the sector in
order to survive and thrive in the demand and
supply dynamics. The domestic stainless steel
industry is geared to not just meet domestic
demand, but also cater to the most sophisticated
and quality-conscious consumers world over.

Building Blocks of Growth in India

In good news for our industry, the recent Union
Budget of 2023-24 identifies the key focus
areas and spells out its massive outlay in capex
and railway modernisation, to the tune of Rs
10 lakh crore and Rs 2 lakh crore, respectively.
Other initiatives like augmented spends under
PM Awas Yojana, additional airports, Green
Hydrogen Mission, upgradation of agri storage
capacities, modernisation of urban sewage
systems, scientific management of dry and wet
waste, focused infrastructure development at
state-level, creation of Urban Infrastructure Fund
etc will have a multiplier effect on investment and
consumption of both steel and stainless steel.

Traditionally, about twenty five years ago, it was
the household sector that consumed a lion’s share
of stainless steel consumption in the country, at
nearly 80% of the total consumption. The figure
now stands at less than 40% as the usage of the
metal has diversified in growing and emerging
applications. Advanced economies across the
globe stand testimony to the fact that a nation’s
consumption of stainless steel progresses in
line with the maturity of its economy. Stainless
steel consumption is spurred by expenditure
on quality infrastructure, sustainable transport,
safe and enduring industries and hygienic and
aesthetic consumer goods. There's no doubting
that with its versatile and sustainable properties,
stainless steel will play a crucial role in building
a stronger and more resilient economy as India
continues to develop and modernise.
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A Conducive Policy Environment +  Exports opportunities like the Brand India
initiative

While the potential of the stainless steel industry

is enormous, industry seeks enhanced & specific *  Specific policies to protect and nurture our

policy support on issues related to: MSMEs

+  Raw material security as most of input  The Path Ahead
materials are inadequately available in India
The Indian stainless steel industry is currently

«  Creatinglevel playing field against subsidized at a juncture where it is evolving and has the
dumped import especially from China and potential to serve key economic segments.
Indonesia For India to achieve the $40 trillion dollar

economy target of 2047, stainless steel will be

+  Downstream skill upgradation through an important contributor. India’'s exemplary
dedicated training infrastructure growth story will continue to soar higher if and

when a supportive policy environment is in place.

* Policy on mandatory life cycle based Besides the policymakers and academia, fellow
evaluation and costing manufacturers need to work towards bringing

reforms and create an ecosystem for this wonder
+  Supportive schemes on key cost elements of metal to spread its wings.

logistics and hedging cost

+  Adoption of Industry 4.0, digitalization, and
R&D

Note: Inputs & Views are personal of the author (s) and not necessarily of FICCI

5" International Exhibition & Conference on Steel Industry | 89



FOR A SUSTAINABLE FUTURE

VISION 2050

Green House Gas Emission 0%

Five pronged ESG
(Environmental, Social, Governance)
strategy of Jindal Stainless

Well-being
of employees

Empowering
stakeholders

Care far
environment

Product Ethical
stewardship conduct

« India’s first stainless steel company to set up a Green
Hydrogen Plant

+ Co, emission reduced by ~1.4 lakh tonnes in FY 22

« 300 MW of Hybrid Renewable Energy projects to
supply power on RTC (Round the Clock) basis by FY
2023-24

« Installation of a 7.3 MW Floating Solar Plant

« Domestic sourcing of 65-70% stainless steel scrap
and 100% of other raw materials

« Goal of touching 1 million lives by the end of decade
through CSR initiatives



Exploring Innovative
Technologies and
Integration
Strategies for

Sustainable Steel

Production

Tackling Steel’s Carbon
Footprint: How Renewable
Energy and Green Hydrogen

Can Help Reduce CO2 Emissions

Sh. Shivanand Nimbargi
Chair, FICCI RE CEOs
Council and MD & CEO,
Ayana Renewable Power

Summary: The steel industry is a significant
contributor to CO2 emissions, generating 1.89
tonnes of CO2 per ton of steel produced. Global
steel production in 2021 was approximately 1.86
million tonnes, resulting in 2.6 billion tonnes of
CO2 emissions, which accounts for 7% to 9% of
global CO2 emissions. Although steel companies
have reduced their energy consumption by
nearly 60% since 1960, more progress is needed
to reduce CO2 emissions. The International
Energy Agency (IEA) has provided a three-
pronged approach to reduce CO2 emissions
in the steel industry: 1) improve raw material
quality, energy efficiency, process yield, and
reliability, 2) maximize scrap use, and 3) develop
new breakthrough technologies such as carbon
capture and storage, using low-carbon electricity
for steelmaking, and substituting carbon with
hydrogen as the reactant. Renewable energy,
including round-the-clock (RTC) electricity, has a
significant role in providing low-carbon electricity

Sh. Arulkumar Shanmugasundaram
ED-Operations

. Ayana Renewable Power
l\ F"'-.
-

for the steel industry. Ayana’s mission is to be
the low-cost renewable energy provider, and to
this effect, they are exploring solar, wind, hydro,
battery storage, and other technologies for
producing RTC electricity. The key elements for
supplying RTC power are the location of the solar
and wind sites, storage technologies that can
provide 6to 8 hours ofstorage, optimalintegration
of the technologies to match the load profile, and
scheduling of the power to reduce excess power.
Green hydrogen production is another use
case for low-carbon electricity, which requires
different electrolyser technologies such as
alkaline electrolysis, proton exchange membrane
(PEM) electrolysis, and solid oxide electrolysis.
PEM electrolysis technology is relatively new
and has the flexibility to handle power variations
and operate part-time. In the long term, hybrid
technologies with PEM / SOE may lead the market
segment, as it provides a scalable solution given
storage technology limitations and cost.
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What is the significance of the steel industry’'s CO2 emissions and what is the IEA's roadmap for
reducing them? How can renewables help achieve round-the-clock low carbon electricity for the
steel industry and what are the key elements for supplying round-the-clock power? What are the
different electrolyser technologies for green hydrogen production and how can renewables be

integrated into them?

Steel industry is a significant consumer of
electricity and generates 1.89 tonnes of CO2 per
ton of steel produced. Globally in 2021 nearly
1.86 million tonnes of steel were produced
resulting in 2.6 billion tonnes resulting in 7% to
9% of global CO2 emissions which is significant.
Steel companies use 20 GJ of energy per tonne
of steel produced and this consumption has
reduced nearly 60% since 1960 which is significant
progress but more needs to be done.

IEA has laid out a roadmap for reduction in CO2
for the steel industry a three-pronged approach

1.  Program to focus on raw material quality,
energy efficiency, process yield and
reliability. Such an effort will benchmark the
plants to the best performance and achieve
the same.

2. Maximising Scrap Use

3. Development of new breakthrough
technologies

a. Carbon Capture and Storage

b. Using low carbon electricity for steel
making through electrolysis based steel
making process

C.  Substituting Hydrogen for Carbon as
reactant resulting in by-product being
H20 rather than CO2

Renewables have a significant role to play in
providing low carbon electricity Round The Clock
(RTC) with appropriate storage technologies. This
RTC electricity will help in new electrolysis based
steel making process as well as for producing
green hydrogen from water thru electrolysis.

Ayana’s mission is to be the low cost firm
renewable energy provider and to this effect
Ayana has been exploring range of technologies
- Solar, Wind, Hydro, Battery Storage etc for this
application. Round the Clock renewable is the
Holy grail in renewable energy production and
significant progress is being made in this area.

Round The Clock (RTC) Power Plant

Plant Schematic
Ruound-the-cock{RTC) supply overvomes the

natural limitations of renewable sources like

sodar and wind, which produce power only
when there's enough natural resources

Solar

Various RE sources in the same bundle so
that the end user can get uninterrupted
supply of power,

The plants can be Co located or
Distributed

For Distributed Plants the LTA Is
applicable for each Node.
Understanding the varlabllity of the
renewable sources and vplimising Uhe
epress powes i Lhie crucial fssue

Key operational challenge is to integrate and

synchronise the wvarous RL  sources
especially in case of Distribited plants.
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Key elements for supplying Round The Clock
power

Mixed Integer Linear Programming or Al/ML
based scheduling algorithms. There are new

Wind and Solar sites with good resource:
Complementarity of therenewable resources
is critical for most optimal solutions.
Location of Solar and Wind plays a critical
role. While the sites can be collocated it is not
mandatory. Hourly profiles for the Solar and
Wind resource are integrated. Also, choice
of solar technologies such as fixed tilt vs
tracker, wind technologies - Wind turbines
with larger rotor diameter vis a vis smaller
play a critical role in the optimisation. The
technology choices and the mix of capacity is
very specific to the combination of the sites
selected and each project would require a
unique approach.

Storage technologies that can provide 6 to 8
hours of storage: There are multiple storage
technologies available for the integration.
For profiles where storage requirement to
meet end profile is for a shorter duration
Lithium battery-based solutions can be
explored. For profiles where the storage
requirement is higher more traditional
technologies such as pumped hydro, NaS
batteries are more appropriate. There are
many new technologies in the anvil such
as Vanadium Flow batteries, CAES etc but
these technologies are still at their infancy.
Pumped Storage is the most competitive
solution in the marketplace today.

Integration of the technologies optimally
to meet load profile; One key aspect is the
integration of the various technologies
to match the load profile. Sophisticated
algorithms have to be deployed whether it be

Green Hydrogen

optimisation algorithms under development.
The challenge here is to determine which
part of the renewable energy should be used
for charging the battery and when. Also,
when the battery needs to be discharged.
Also, in cases where second cycle is possible
how do we effectively use the second cycle.
This is still early development in the industry
and needs to be determined.

Scheduling of the power optimally to reduce
excess power: Once the resources are in
place forecasting and scheduling plays a
critical role in ensuring a continuous flow.
For forecasting accurate weather predictions
especially for solar during monsoon periods
is a challenge and generally wind projections
areverylocal and difficultto project especially
24 hours ahead of time. There needs to be
very sophisticated digital operation centres
which do this work and continually improve
while meeting demand profile. Having some
sort of Demand Side Management will help
moderate the demand and provides another
lever in achieving true RTC power / firm
renewable power.

Currently to achieve RTC power PLF of 85-90%
is possible in India with Solar, Wind and Storage
resources. If the load profile is also such that it
can work with 85 to 90% of connected load, then
there is a possibility to match without relying on
banking. Banking while effective is not practical
to doin larger scale.

Other use case for the low carbon electricity is
in the production of Green Hydrogen. Green
Hydrogen has different Electrolyser Technologies:

Technology
[GreenH, |
|
! [ |
E'e't]"""ﬂ“ I Reversible- | Fuel Cells
i ] . ‘
wsiy ) TN (ST
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Alkaline Electrolysers: It is a very established
product and mature. This requires continuous
supply of power to produce hydrogen. To be able
to run alkaline purely thru renewables may be
challenging without banking or use some sort of
stabilising fossil fuel-based power. Improvements
are required in electrolyser to work with some
variability even if RTC renewable is provided
since assurance of continuous power cannot be
considered.

PEM Electrolysers: Proton Exchange Membrane
technology is relatively new with custom stacks
for electrolysis and different combinations of
electrode materials. This technology while more
expensive than Alkaline has flexibility to handle
power variations and also to operate part time.
For example hybrid solar -wind solution can be
used to operate these PEM electrolysers

Solid Oxide Electrolysers: Solid oxide electrolysis
(SOE) is a technology used in the production of
green hydrogen through water electrolysis. In
this process, an electric current is passed through
water, splitting itinto hydrogen and oxygen gases.
Solid oxide electrolysis cells are made of ceramic
materials that can operate at high temperatures
(typically 700 to 900°C) and use a solid oxide
electrolyte to separate the hydrogen and oxygen
gases.

Unlike other electrolysis technologies, such
as alkaline and proton exchange membrane
(PEM) electrolysis, solid oxide electrolysis can
operate using high-temperature heat sources,
such as waste heat from industrial processes
or concentrated solar power. This makes it a
promising technology for the production of green
hydrogen using renewable energy sources.

Conclusion

In the long-term scalable solution given storage
technology limitations and cost and inability to
bank the power Hybrid technologies with PEM
/ SOE may lead the market segment. As capex
comes down the cost of reduced utilisation
in terms of capex/depreciation can be much
less than the additional cost of the RTC power
to run at 95%+ continuously unless there are
developments in Alkaline electrolysers that can
manage the power variability effectively.

The advent of 85-90% renewable power can
substantially reduce the carbon emissions from
the steel industry and can make a significant
impact in the reduction of CO2 by nearly 50%
from current levels by 2050 as per the World Steel
congress target aiding in the energy-transition
and mitigation of Co2 as per the advised and
permissible levels.

Note: Inputs & Views are personal of the author (s) and not necessarily of FICCI
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Dilemma of
Indian DRI
Industry

Sh. Deependra Kashiva
Director General

Sponge Iron Manufacturers
Association of India

1. Current Indian DRI Scenario

Indian DRI Industry, within a span of 42 years
since its inception, has been world largest DRI
producer for last consecutive 20 years. It has
been playing important role in augmenting
steel production in the country. Besides, it saves
FE, provides huge employment ,contribute in
exchequer and regional developments. Major
growth in coal-based sector was from 2003-04

1.1 Structure of the industry

to 2008-09 mostly in small and medium sectors.
Domestic DRI capacity increased by about 280%
in nine years during 2005-14. No greenfield
natural gas based DRI plant came up after
1994 (29 years) due to non-availability of natural
gas. India is only country in the world making DRI
from coal gasification. Due to the non-availability
of natural gas at affordable prices, more than 80
per cent production is through coal-based route.

Process Route No. of Units Capacity in MTPA

Coal Based 283 37.073
Gas Based 5 12.20
Total 288 49.273

1.2 Production

2018-19 2019-20 2021-22 Alf’a rl')" “;%2223
Gas Based 6899 6564 6148 8978 7129
Coal Based 27806 30539 28007 30053 32475
Total 34705 37102 34155 39031 39604
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2. Contribution of DRI Industry in Steel
Production

DRI is a substitute of steel melting scrap and
substantially contribute in metallics requirement
of steel industry. Due to limited domestic
availability, about 5-7 million tonnes of scrap is
imported annually resulting precious foreign
exchange outgo. Availability from the global
sources is likely to shrink in coming years as
entire world is moving towards DRI + electric
steel making route basically to reduce carbon
footprints and to meet their national targets. The
current focus of the major global steel producers
is to produce low carbon steel / green steel
for which efforts are being made to produce
green DRI with the help of green hydrogen and
renewable energy. Gas based production route
is highly desirable due to the low tramp metals
and highly eco-friendly in nature. This route
also desirable for transition to green DRI once
availability of green hydrogen is made available
at affordable prices.

2.1 Growth Prospects

National Steel Policy -2017 realized the
importance of DRI and projected 80 million
tonnes requirement by 2030. In the year 2021-
22, DRI production grew by 13.5%. As per the JPC
current data, growth during April - January in the
current financial year was 9.7%. It is expected
that DRI production in the country will increase
to 42-43 million tonnes in the current financial
year compared to 39 million tonnes of last year.

Assuming a modest growth rate of about 7% we
expect that DRI production in the country would
be around 72 million tonnes by 2030 against the
target of 80 million tonnes as envisaged in the
National Steel Policy -2017.

In the light of above, Indian DRI industry plays
and has a potential to play important role in
augmenting steel production in the country
subject to the hand holding by the central and
state governments.

3. Challenges of Indian DRI

+  Coal Based Route: Coal based DRI capacity
is about 40 MTPA and contributes more than
80% in the total DRI production. Due to the
current technological limitation this route
leads to higher energy consumption and
CO2 emissions.

* Natural Gas Based Route: There is a limited
availability of natural gas from domestic
sources and more than 50% of the total
domestic requirement is supplemented
through Imports.  Import prices are very
high and are also volatile. Current Ukraine
- Russian war has further aggravated the
situation.

* Syn Gas Based Route: Commercially
proven technology for Syn gas (coal gas)
is not currently available. Secondly it also
generates CO2 until unless CCUS system is
incorporated.
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+  Green Hydrogen Based Route: Currently,
there is uncertainty about its availability,
infrastructure and price of green hydrogen.
In addition, it is highly inflammable and
offers challenges for storing it.

4. Emissions Related Issues

Despite low per capita emissions (1.8 tonnes CO2
per capita), India is third largest global emitter.
Contribution of Indian steel industry is 12% of the
total domestic CO2 emissions.

4.1 Targets of reduction in CO2 Emissions

. As per the Paris declaration (COP 21), India
is committed to reduce 35% CO2 emission
by 2030. In addition, in the recent COP 26
meeting, India has committed to be Carbon
Neutral by 2070.

*  As perthe draft VISION 2047, CO2 emissions
intensity is proposed to be reduced by 20%
by 2030 and 50% from 2.55 to 1.3 tonne
CO2/per tonne of crude steel by 2047 and
100% by 2070.

5. Way Forward

5.1 Possible Short -Term Solutions to Reduce
Emission Intensity

5.1.1 Maximize the use of steel scrap

Availability from domestic and international
sources is limited and likely to persists. High
price of good quality scrap is also a limitation
to increase its consumption. Therefore, Vehicle
Scraping Policy should be vigorouslyimplemented
and setting up of more scraping yards should be
encouraged.

5.1.2. Increase use of gases in coal- based route
DRI production

There is a need to substitute part of coal by bio-
gas / syn gas / natural gas / green hydrogen in
the existing coal based DRI route to save about
40 MTPA installed capacity which has been set up
with huge investment, provide large number of
direct and indirect employment and plays very
significant role to the regional development.
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Above suggestion requires to be techno
economically established through R&D efforts.
It may be mentioned here that due to SIMA’s
persistent efforts, one such project is being
pursued in lIT Roorkee. There is need to take up
such more R&D projects.

5.1.3 It is desirable to explore the possibility of
using CCUS in the rotary kilns.

5.1.4 Need to encourage existing producers to
adopt measures like waste heat recovery plant,
pre heating of iron ore/coal, automation, use of
energy efficient devices etc.

5.2 Long Term Solutions

5.2.1 To set up more natural gas (NG) based DRI
plants. Due to the uncertainty in the availability
and its prices, no NG based DRI plant has come
up in the country since last 29 years.

GAIL has set up a 2655 Kms gas pipe line from
Jagdishpur to Haldia with investment of about Rs.
13000 Cr. This passes through major public and
private sector steel plants, DRI plants and pellets
plants in Jharkhand, Orissa and WB. So far, no
major iron and steel producer have shown any
serious interest. Ministry may organize a meeting
with all stakeholders like Ministry of Petroleum
and Natural Gas, GAIL, major iron and steel
producers to sort out the present situation.

5.2.2 To set up syn gas based DRI plants. Though
it highly desirable in view of the vast coal reserves
in the country however lack of commercially
proven technology and high capex are the
stumbling blocks.

Merchant syn gas plants based on commercially
proven technology should come up either in the
four cluster of DRI or near the iron ore belts with
proper infrastructure facilities.

5.2.3 To set up green hydrogen based DRI plants.
To reduce CO2 emissions, use of green hydrogen
in BF and DRI making is highly desirable. However,
presently there is limitation in the use of green
hydrogen in the Blast Furnace route (10-15%)
Major global steel producers are contemplating
to switch over to Green Hydrogen + Electric Arc
Furnace route.

5t International Exhibition & Conference on Steel Industry | 97



SOUVENIR

Green DRI is going to play a major role in India to the R&D mission to produce steel through green
fulfil our commitment and to be Carbon Neutral hydrogen based on indigenous resources.

by 2070. However, availability of green hydrogen

at an affordable price, required infrastructure 6. Conclusion

and storage facilities will decide the expansion of

this route. Indian DRI industry has been contributing

significantly in the metallics requirement of the
Presently lot of R&D work is going on in various steel industry. It is expected this industry will
countries to produce green steel/low carbon steel continue not only to augment steel production in
through green DRI. There is a need to take up a the country but also in the reduction of carbon

National Demonstration Project in India under footprints.

Note: Inputs & Views are personal of the author (s) and not necessarily of FICCI
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Alloy Steel of
India

Dr Anil Dhawan
Director General
Alloy Steel Producers
Association

Alloy Steel in India always remained an Industry
which remained outside the gambit of Steel
Distribution Controls of Government of India and
therefore had its own challenges and different
environment of free market for its demand-
based evolution, investment-based sustainability
and technological advancement-based growth in
the country.

From a mere three to four suppliers, producing
less than a million ton in 1970s, the Industry has
grown to about 12 Million ton capacity, capable
of meeting entire demand of Alloy steels & SS for
Strategic sectors like Auto, Defence, Aerospace,
Nuclear power generation, Railways etc. Alloy
Steel Producers Association was established in
1969. It represents today more than 95% of total
Alloy Steel Industry in India.

About Alloy Steel

The term “alloy steel” refers to steels with other
alloying elements added deliberately in some
proportion in addition to the carbon. Common
alloyants include manganese (the most common
one), nickel, chromium, molybdenum, vanadium,
silicon, and boron.

Addition of these alloying elements leads to
increase in a range of improved properties in
alloy steels (as compared to carbon steels) like
strength, hardness, toughness, wear resistance,
corrosion resistance, hardenability, and hot
hardness.

Requirements of alloy steels are in small batches
ranging from 500 Kgs to 60 MT per grade. Each
alloy steel grade is tailor-made as per customer
specification, quantity requirements and end
application. Hence, it is not a commodity steel.
It is used in highly specialized applications like
engine and transmission parts in auto sector and
other niche applications in engineering, railways
& defence sectors.

Alloy Steel End Applications

*  Transmission parts

*  Engine components

+  Steering components
*  High tensile fasteners
. Fuel injection pumps

. Bearings

*  Braking system
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*  Suspension parts

. Windmill - Power Sector
Grade

. More than 400 varieties

Products

. Bars

. Wire Rods
. Wires

*  Bright Bars

Sizes

*  Wide range varying from 3 mm to 250 mm
Shapes

*  Rounds, Square, Flats, Hexagons

*  Rectangles & Customized Shapes
Capacity & Production

Current capacities are around 11 million Tonnes.
In view of the current pandemic situation and
severe prolonged slowdown during FY20-21, the
alloy steel production is estimated around 5.5 to
5.8 million tonnes in the country. The industry is
ready to make future investments to cater the
needs of user industry and to contribute to meet
300 million tonnes target.

Thealloysteelindustryinindia caterstoglobaland
world-class auto makers and original equipment
manufacturers (OEMs) like Honda, Toyota, Bajaj
Auto, Tata, Mahindra & Mahindra, Ashok Leyland
and Maruti Suzuki amongst others. Alloy steel
items are not commodity products but are highly
customised, mainly for the auto industry, and
constitute a prominent section of high-value and
specialty steel products. The alloy steel producers
installed total capacity is around 12 million tonnes
(mnt). Indian alloy steel producers have accepted
the challenges of providing quality steels to these
global players and are continuously investing in

R&D, new facilities and upgrading in terms of
environmental requirements.

Alloy Steels - Key Supplier for strategically
important sectors

*  For India, to realise its dream to emerge as
Auto Hub onthe global map, widespread and
sustainable growth of alloy steel industry is
necessary.

*  Moreover, therecentgovernmentpolicesare
giving thrust on encouraging the domestic
production of Aviation, engineering and
defence sector. These sectors will also need
special alloy steel and high-end alloy steels.

*  Domestic Alloy Steel Producers have 100%
capacities and capabilities to cater to the full
demand of auto sector.

*  While the industry is preparing itself for
future growth despite numerous challenges,
we seek some support from the government.

Recommendations for the Sector

* Inclusion of All Alloy and Special Steel, in
chapter 72 in RoDTEP.

* Inclusion of Grades for Auto and Defence
and other strategic applications in PLI-2
Scheme and inclusion of Suggestions of
Alloy & SS Steel Producers.

*  Removal of DFARS-USA regulations to allow
Indian Special steel sales to US Defence
OEMs for Defence Platform.

*  Removal of EU Quotas for Alloy and SS steels
on import of Indian Alloy and Special Steels
into EU.

. Re-introduce Anti-Dumping Duty on import
of Alloy and Special Bars & Rods Steels into
India.

*  Withdraw Concessional NIL duty on Import
of Alloy and SS Steels from NAFTA Countries
into India.

*  BIS to expedite IS licenses to Domestic Alloy
Steel Producers for IS 11169 and implement
complete localisation of grade IS 11169 from
Indian Producers.
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Challenges being faced by the Alloy
Steel producers & recommendations
to the Government

Dumping by FTA countries at Nil Duty are a
serious concern

As with other items of steel, the alloy steel
industry too has been facing serious concern
over the dumping of alloy steels by FTA countries
like Japan, South Korea and especially China.
It does not offer a level playing field to the
domestic alloy steel producers largely on account
of higher power and transportation costs. The
import penetration is around 12-13% in case of
alloy steel products and Japan and South Korea
accounts almost 60% of the total imports of alloy
steel in the country.

The alloy steel producers have been requesting
help from the Steel Ministry and the government
in curbing undesirable imports of alloy steel,
particularly from the FTA countries, and China,
since these steels are easily available from the
domestic alloy steel producers.

Increase in cost of manufacturing

However, with a sharp increase in raw material
prices, alloy steel producers in India are fighting
with their back to the wall and consequently
mulling a price increase.

Alloy steel producers follow a period-specific
price contracts structure which is normally
revised 2-4 times a year depending on individual
arrangements. The negotiations with major
OEMs are inked taking into account the increase
in raw material prices during the period as well
as the demand and supply situation and the
international prices scenario. Global prices of all
steel items have increased tremendously as is
seen in the last few months.

EV demand a Positive Step

The alloy steel industry is also working proactively
to meet the challenges of producing steels for
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electric vehicles (EVs) as well as higher demands
that will arise out of the newly announced vehicle
scrappage policy of the Government of India,
which will accelerate demand for fresh vehicles.

High Taxes, Levies & Duties

Royalty on iron ore is one among the highest
in the world. Additionally, there are heavy
levies and taxes, development fees which are
not available for Input Tax Credit and are great
impediment to cost competitiveness of domestic
alloy steel producers. Anti-dumping duty on Met
coke is another issue. LAM Coke is not available
in sufficient quantities in the country and hence
the domestic user industry is left with no choice
but to import the same. The import of LAM Coke
from China and Australia attracts anti-dumping
duty which increases the cost for LAM Coke.

Power/ Electricity Cost: Uniform tariff across
all states for alloy steel producers

In India, the power cost is way high compared
to other steel making countries. The high-
power tariff for industries reduces the cost
competitiveness of Indian alloy steel makers. It
is state subject and thus it varies from state to
state. Some states offer conducive polices while
some are so stringent and charge high power
tariff that the steel making in those states is
becoming unviable.

Scrap: Zero percent basic custom duty should
be extended beyond March 2022

For EAFroute of steelmaking, scrapisanimportant
key raw material. For adequate availability of
scrap at competitive prices, the National Steel
Scrap Policy should be implemented at earliest.
There is shortage of scrap in the domestic market
and hence the domestic alloy steel producers’
resort to imports. Till the domestic availability of
scrap is inadequate, the current provision of zero
percent basic custom duty should be extended
beyond March 2022.
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Opportunities Targeted

Production Linked Incentive Scheme for
Sociality Steels

The sector thanks the govt for brining PLI
Scheme for Specialty Steel. Under PLI scheme
for Special Alloy Steel, the domestic alloy steel
manufacturers are going to invest and increase
their production and Capacity further to cater
to the rising and future demand from the auto
sector and other user industry like construction,
railways, defence etc.

Alloy and SS steel producers have participated
and few have qualified and awaiting signing of
the MOU with the Government now.

However other Major alloy steel producers
have given their fresh recommendations to the

ministry to Include Specific Grades required for
Defence Production, Auto and Bering Grades,
SS grades, and also to allow the same grades
to those who could not participate in PLI -1, to
encourage larger participation of alloy & sp
steel producers. The suggestions by ASPA are
being seriously considered by the Govt. and PLI
2 is very shortly likely to be announced. This will
encourage higher investmentin High end Grades,
import substitution, better Capacity utilisation
and open great Export opportunity for Domestic
Alloy Steel Producers.

Green Steel Initiatives

Alloy Steel producers are way ahead in making
Green Steel in India and Kalyani Steel group has
already taken a big leap in this Direction. They
have already launched their Green Steel Brand.
All other Alloy Steel Producers are way ahead in
this direction

Note: Inputs & Views are personal of the author (s) and not necessarily of FICCI
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Mining Sector
in India:
Challenges and

Opportunities in
Amrit Kaal

Sh. Manish Mishra
Chief Regulatory
Affairs

Tata Steel Ltd

“This Amrit Kaal is providing us a golden
opportunity to fulfil the dreams and goals of this
aspirational society,” - Honorable PM Narendra
Modi.

Amrit Kaal is a Vedic term which signifies the
perfect time to start a new venture. Government
of India has been r