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EXECUTIVE SUMMARY

India is the second-largest producer of crude steel as well as the second-largest consumer of finished steel in the world. The sector
contributes to about 2% of the total GOP of the country and employs 2.6 million people directly and indirectly through allied sectors. The
Indian steel sector is further bifurcated into the primary and secondary steel sector based on their production pathways. The secondary
steel sector largely utilizes the Direct Reduction-Electric Arc Furnace (DRI-EAF) route or the DRI-Induction Furnace (DRI/IF) route for crude
steel production and is also involved in the production of finished steel through re-rolling mills. Overall, the secondary sector accounts
for about 40% of steel production in India.

The secondary steel sector also remains highly emission-intensive, being responsible for around 50 million tonnes (MT) of GHG emissions,
annually. Excessive reliance on low-guality coal, iron ore, and low shares of scrap input coupled with heterogenous scattered units of
operations add to the deep decarbonization challenge for the secondary steel sector in India. To align India’s ambitious growth visions
with its commitment to reach net-zero emissions by 2070, it is vital to enable the low-carbon transition (LCT) of the secondary steel
sector, particularly through the development of a suitable enabling environment to scale-up the flow of finance for the adoption of
low-carbon technologies by the sector.

The Secondary Steel Sector Value Chain Potential Pathways for Decarbonization

The value chain of the secondary steel sector involves the production of sponge iron through the direct reduction route (DRI plants),
which is followed by the production of crude steel (semi-finished steel) through Electric Arc Furnaces (EAF) or Induction Furnaces (IF).
Lastly, finished steel products are produced through steel re-rolling mills. There are approximately 333 DRI plants, 55 EAFs, 1103 IFs, and
1313 Steel-reralling mills scattered across the country. The DRI process accounts for about 30 MTCO, emissions annudlly, while the IFs
and EAFs emit 13.4 MTCGO, and 0.1 MTCO,, respectively. Additionally, the re-ralling mills are responsible for 6 MTCO, emissions annually.

Potential Pathways for Decarbonization and their Financing Needs

The potential pathways to decarbonization for the secondary steel sector in India involve short-term incremental pathways with
limited potential and low investment reguirements, and long-term transitional pathways which would require greater investment.
The incremental pathways include integrating the best available technologies (BATs) in DRI, EAF, IF, and Re-rolling mills' production
processes, integrating input-based solutions, and renewable energy utilization. The transitional pathways involve converting coal-based
DRI plants to hydrogen/natural gas-based plants, and direct re-rolling integration with the DRI-EAF route.

Notably, for 333 DRI plants, 55 EAF units, 1103 IF units, and 1257 re-rolling units (TERI-GIZ, 2022), the financing requirements for
incremental pathways would be USD 15,129 million and further rise to a cumulative total of USD 169,583 million when transitional
pathways are accounted for as well.

Finance for the Secondary Steel Sector

The secondary steel sector receives finance from diverse international, national, private, public, formal and informal sources. However,
its overall access to institutional financing for decarbonization technologies remains low. Several barriers hinder the secondary steel
sector's access to financing for LCT technologies. These can be broadly classified into:

» Knowledge-based barriers such as awareness gaps, documentation requirements, lacking financial expertise, and high perceived
risks fram financiers.

»  Cost of Capital-related barriers such as high transaction costs, low margins for institutions, high interest rates, payback periods,
due diligence requirements, and inadequate maximum funding limits from financiers.

»  Creditworthiness-based barriers such as poor cashflow, delayed payments, low credit scores, and low collateral holdings.

While several financial tools such as revolving funds, credit lines, technical grant programs, guarantees and risk-sharing facilities have
been deployed around the world to support the uptake of clean-tech, the unique case of the secondary steel sector in India — in terms of
its twin requirements of financing and technical handholding, suggest that unigue considerations for an enabling environment would be
required to support its decarbonization goals. Furthermore, a combination of diverse financial instruments might to be required to address
sub-sectoral diversity and needs.

10
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Recommendations for Financing the Secondary Steel Sector

Keeping in mind the unigue composition and sub-sectoral necessities of the secondary steel sector in India, the report lays out the
following recommendations.

Interventions at the National-Level

»

Development of a Multi-Stakeholder Platform with the participation of government institutions, knowledge institutions, industry
associations, financial associations, and technology providers. The platform can crucially address information gaps for the industry
on financial provisions and due diligence, as well as enable financiers to know better about emerging technologies.

Cluster-level Interventions to essentially map secondary steel units into clusters which could be supported through securitization
to secure loans for working capital reguirements, and large-scale revolving funds. Up-take of clean technologies could be initiated
in clusters with programmatic partnerships, performance-based mechanisms, technical support, and hand-holding.

Development of a Dedicated National Fund for Steel Decarbonization to facilitate the financing of low-carbon transition of the
Indian steel sector. Such a fund could be housed with the Ministry of Steel and SIDBI could be assigned a facilitative role for
financing.

A Financially backed Scheme for the Integration of Waste Heat Recovery Systems which could provide incentives for adoption to
facilitate energy efficiency and emission-reduction in a short amount of time.

Dedicated Renewable Energy Supply for the IF/EAF Units to effectively mitigate scope 2 emissions from the sector. Importantly,
centre-state policy coordination on power supply would need to be streamlined, alongside an overall expansion of the power grid.
Enhancing Scrap Availability and Collection to amplify scrap utilization and promote a circular economy model for the secondary
steel sector's sustainable future. To ensure material availability, the successful implementation of policies such as the National
Vehicle Scrappage Policy would be essential.

Interventions to Enhance the flow of International Climate Finance

»

Multi-level Risk Guarantee Mechanisms dedicated to de-risking financing low-carbon transition technologies with longer payback
periods need to be developed to attract private investment. For layered-risk funding mechanisms, the first layer of guarantee can
be provided at the sub-national/national level, which could be further supported by international climate finance. Consequently,
requirements of due diligence on documentation, reporting, and monitoring can also be assigned at local levels to overcome the
cost of capital-related barriers to accessing international climate finance.

A Sector-Level Modernization Programme supported by ICF - International climate finance needs to be viewed as a major source
to finance the LCT of the secondary steel sector. A sector level modernisation programme could be prepared to address the
decarbonization challenge in phases - starting with the adoption of energy efficiency measures and alternative fuels; and shall be
posed to the World Bank or the GCF for funding and accessing international climate finance.

11
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INTRODUCTION

1.1 Background to the Study

The iron and steel industry forms the backbone of development and is essentially the lifeline for
the growth of several sectors of an economy. With high strength, durability, and recyclability,
steel provides input for sectors like infrastructure, buildings, and transport. Consequently, it
plays an indispensable role in ensuring a sustained growth trajectory for an economy. Globally,
the iron and steel sector generates a revenue of about USD 1.6 trillion directly and employs over
6 million people!

India is the second-largest producer of crude steel as well as the second-largest consumer of
finished steel in the world. The sector contributes to about 2% of the total GDP of the country
and employs 2.6 million people directly and indirectly through allied sectors.? The Indian steel
industry comprises primary and secondary steel producers, differentiated by their size and
routes of steel production. The primary producers largely utilize the Blast Furnace/Blast Oxygen
Furnace (BF/BOF) route, while the secondary producers are involved in the Direct Reduction-
Electric Arc Furnace (DRI-EAF) route or the DRI-Induction furnace (DRI/IF) route far crude steel
production. Additionally, the secondary steel sector is also involved in the production of finished
steel through steel re-rolling mills, forging, and foundries. In total, the secondary sector accounts
for about 40% of steel production in India.®

In India, about one-fifth of industrial energy consumption comes from the iron and steel sector,
and of its total energy input of 70 Mtoe (million tonnes of oil equivalent), 85% comes from coal.
Consequently, the excessive reliance on low-guality coal, iron ore, and smaller share of scrap
input as compared to the global average (23% as compared to the global average of 32%), adds
to the deeper transitional challenge for the hard-to-abate steel sector in India (IEA, 2020). The
secondary steel sector further remains highly emission-intensive, being responsible for around
50 million tonnes (MT) of GHG emissions annually - about 60% of which comes from the DRI
process, 26.8% from IFs, 0.2% from EAFs, and 13% from Steel-re-rolling mills (TERI & GIZ, 2022).
Significantly, the secondary units are also relatively smaller in their operation, scattered, and
guite heterogeneous in their production routes and functions, which makes their low-carbon
transition a greater challenge.

For India to align its ambitious growth vision with its commitment to reach net-zero emissions
by 2070, it is vital to enable the low-carbon transition (LCT) of the secondary steel sector,
particularly by scaling up finance for the adoption of low-carbon technologies in the sector. Low-
carbon transition for the secondary steel sector simply implies an approach to replace current
high-emitting production processes with relatively lower emitting options- in a phased manner.
While certain commercially viable energy-efficient technologies have been available to the
secondary steel sector, their adoption remains lukewarm. Several technical barriers relating to
low awareness and technological unfamiliarity, alongside limited access to institutional finance,
restrict the low-carbon transition of the secondary steel sector. Furthermore, beyond the scope
of targeting technological low-hanging fruits in the short term, the long-term decarbonization
strategy for the secondary steel sector would require large-scale financing from domestic, as
well as international sources. Consequently, directing focused attention towards developing a
favourable enabling environment to attract large-scale financing for the secondary steel sector
garners great imminence. It emerges fundamental to addressing the financing needs of the
sector. The promotion of circularity and greater scrap availability and utilization by the secondary

' World Steel in Figures 2022. (2023, June 1). World Steel Assaciation. https://worldsteel.org/steel-topics/statistics/
world-steel-in-figures-2022

2 JSW - Steel and Indian Economy: An Upward Curve. (n.d.). https://www.jsw.in/steel/steel-and-indian-economy-upward-
curve#:-text=Steel%20now%20contributes%20about%202,in%20the%20global%20steel%20market

3 Ministry of Steel - Annual Report 2022-23. (2023, June 20). https://steel.gov.in/sites/default/files/MoS%20AR%202022-
23.pdf
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steel sector would also hinge on the development of an conducive ecosystem, and shall further
support the lowering of standalone investment costs.

This study focuses on understanding the secondary steel sector's access to finance, and the
possible ways of enhancing its access to international climate finance through the development
of a suitable enabling environment.

The Study utilizes an extensive literature review and draws from stakeholder consultations for
the validation of preliminary findings. A diverse group of stakeholders was consulted for the
study, varying from industry associations to research experts and financial associations. A list of
stakeholders consulted for this study has been provided in Annexure-1.

Structurally, section 2 of the report elaborates on the value chain of the secondary steel sector
and gives a breakdown of its energy and emission intensity. Section 3 discusses various potential
pathways to decarbonize the secondary steel sector in the short and the long term, alongside
the financial requirements for each of the pathways. Section 4 focuses on aspects of finance.
It discusses the sources of finance for the secondary steel sector and the challenges faced by
the sector in accessing finance. Furthermore, it elaborates on the role that international climate
finance can play in facilitating the decarbonization of the sector, citing examples of international
experience alongside, and mapping the financial instruments that can be deployed. Lastly,
section 5 provides recommendations for scaling up the flow of international climate finance to
the secondary steel sector in India, through the enrichment of an enabling environment, in order
to accelerate the low-carbon transition of the sector.

15
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2. DYNAMICS OF THE SECONDARY STEEL
SECTOR IN INDIA

2.1 The Secondary Steel Sector Value Chain

The value chain of the secondary steel sector involves the production of sponge iron through the direct
reduction route (DRI plants), which is followed by the production of crude steel (semi-finished steel) through
Electric Arc Furnaces (EAF) or Induction Furnaces (IF). Lastly, finished steel products are produced through steel
re-rolling mills which involve hot and cold rolling units, as well as galvanizing units. There are approximately
333 DRI plants, 55 EAFs, 1103 IFs, and 1313 Steel-rerolling mills scattered across the country contributing to the
value chain of the secondary steel sector (TERI & GIZ, 2022).

Graph 1represents the total volume of crude steel production by the secondary steel sector between the years
2017 and 2022, through different production routes. As the graph highlights, the average steel production by
the secondary steel sector during the period is approximately 42 MT - accounting for 38-40% of total crude
steel production in the country, annually (Ministry of Steel, 2023). Deductively from the total production
output, the integrated steel plants have recovered substantially post the COVID-19 pandemic. On the contrary,
sluggish demand, poor cashflow liquidity, and technological backwardness has seen a slow recovery for the
secondary steel sector.

140
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GRAPH 1: Total Volume of Crude Steel Production by the Secondary Steel Sector in India
Source: MoS, 2022-23

2.2 Energy and Emission Intensity of the Secondary Steel Sector

The secondary steel sector is highly energy and emission-intensive due to its excessive dependence on
coal and inefficient technological processes. Figure 1 represents the share of each sub-segment of the total
emissions made by the secondary steel sector. The DRI process is the most emission-intensive, greatly
due to its dependence on coal. Although IFs are responsible for about 14% of the total emissions and EAFs
add up to only 0.2% of the total emissions, it is important to note that their individual efficiencies are
identical and require similar amount of attention to improve energy-efficiency. As affirmed by the industry
stakeholders, it is largely due to the historical development of the secondary steel industry that there are
more indigenous IF units in the country, as compared to the EAFs, that had to be imported. Furthermore,
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another contributing factor to more emissions from the IF segment is its greater reliance on sponge iron from the DRI
route, rather than on scrap for input. In comparison, the EAF segment has more utilization of scrap.

Since the largest mitigation potential is in the top value chain of the secondary steel sector (DRI, IF, EAF, and rerolling
processes), the next section discusses these segments individually.

gas-based

333 Units- 35 Units-
30 MTCOZE 0.1 M-I;COZE
Total (60%) (0.2%)
Emissions - Electric-Arc Crude Steel
50 MT/year Direct Furnace (Semi-finished)
(approx.) Reduced Iron (EAF)
(DRI) 1313 Units-
" Raw ) I 6 MTCO,E (13%)
Materials
Steel Re-rolling
Pellets,
Limestone/ 5 Finished
Dolomite 20% Steel

(vertical

e Induction Crude Steel
hattc E IF
urnace (IF) (Semi-finished)
1103 Units-
13.4 MTCO,E
(26.8%)

FIGURE 1: Value Chain and GHG Emissions of the Secondary Steel Sector
Data Source: TERI & GIZ, 2022

2.2.1 Direct Reduction Iron (DRI)

India is the largest global producer of sponge iron through the DRI route — accounting for 36% of the total global
production (Ghosh et al., 2021). In this process, the iron ore is reduced directly to produce metallic iron. For the reduction
of iron ore, coal, natural gas, and hydrogen can be used as reducing agents. Most sponge iron production in India comes
from coal-based rotary kilns - with a total installed capacity of 36.74 MT (about 80% of the total sponge iron production),
while the remaining capacity of 11,10 MT is constituted by natural gas-based vertical shafts (Ministry of Steel, 2023).

About 98% of the energy consumption of coal-based DRI plants comes from thermal sources, while the remaining 2%
comes from electricity utilized to power motors and other allied equipment. The average specific energy consumption
(SEC) of coal-based DRI plants is 4.51 Giga calories per ton (Geal/t) (varying from 4.10 to 5.26 Gcal/t). On the other hand,
the SEC of natural gas-based DRI plants is much lower, but due to the limited availability of natural gas pipelines, and
the easy availability of coal, most of the DRI plants rely on coal-based fuel (Ghosh et al.,, 2021)

2.2.2 Electric Arc Furnaces and Induction Furnaces (EAF & IF)

The EAF & IF plants are crucial mid-stream segments in the production of crude steel through the melting pig iron, sponge
iron, or scrap. The notable difference between EAFs and IFs lies in their heating and thermal efficiency. IFs tend to heat
faster and are more efficient.
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These units exist as both, standalone, and composite units. The total production capacity of IFs in India is
about 52 MTPA, with the average capacity utilization of plants being around 70-75% annually (TERI & GIZ,
2022). For EAF units, the production capacity is about 42 MTPA and the average capacity utilization is about
65-68% by producing about 25-28 MT annually (TERI & GIZ, 2022). The major energy input for EAFs and IFs
comes from electricity (75-80%), while the remaining comes from chemical energy (20-25%) (TERI, 2017).

The current proportion of utilization of scrap in the EAF units to produce steel ranges from 40-80%,
while the remaining proportion is made up by utilizing sponge or pig iron. The proportion of scrap usage
fluctuates, depending on the availability and pricing of scrap. For EAF and IF routes, the estimated SEC is
420 to 755 kWh per ton of liguid steel - much lower than the DRI route. (TERI, 2017). Thus, while the usage
of scrap offers great energy and emission-saving potential, its utilization remains limited due to scrap
deficiency in the country,

2.2.3 Secondary Steel Re-rolling Mills (SSRM)

The majority of secondary steel sector units in India are involved in the production of finished steel through
re-rolling processes. About 65% of finished steel produced in India comes from secondary steel sector re-
rolling mills (TERI & GIZ, 2022). Moreover, about 75% of the 1313 steel re-rolling mills in the country are small-
scale units with an installed capacity of 24 to 240 Tonnes per day (TPD) (TERI & GIZ, 2022). These re-rolling
mills can also be differentiated on the basis of their processes, into - 1) standalone units (reheating and
rolling) and 2) composite units (melting and rolling in the same plant). Graph 2 breaks down the number of
re-rolling units based on the plant type.

Conventionally the key equipment for re-rolling mills includes reheating furnaces, compressors, blowers,
rolling mill strands, and roller tables. The direct energy utilization of the segment comes from the fuel used
for reheating furnaces, i.e., coal, gas, or oil, and electrical energy. The share of thermal energy (coal, gas,
or oil) for finished steel production through re-rolling mills accounts for 77% of total energy consumption,
while the rest 23% is met by electricity (UNIDO, 2020). The use of reheating furnaces and the dependency
on coal for sourcing fuel are two major reasons for high energy consumption and CO, emissions from the
re-rolling segment.
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GRAPH 2: Number of Steel Re-rolling Mills based on Plant Types
Source: TERI & GIZ, 2022




21

Financing Decarbonizition of the Secondary Steel Sector in India [l BRG] =) e

Steel Re-Rolling Mills in India N

A

Legend

Steel re-rolling
mills in India

no(SRRM)

5
10

L ]

©
@ 100
[ 1ndia_State_Boundary

18000 0 180 360 540 720
P e el KilOMEters
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Source: TERI & GIZ, 2022
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3. POTENTIAL PATHWAYS FOR DECARBONIZATION
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Section 3 discusses two potential pathways for decarbonizing the secondary steel sector, alongside
their mitigation potential, investment requirements, and the maturity status of concerned technologies.
The short-term pathway focuses on targeting low-hanging fruits and focuses on incremental options
- to integrate the best available technologies (BATs) in DRI, EAF, IF, and Re-rolling mills' production
processes. The rationale behind the incremental approach is targeting emission-reduction by replacing
outdated technologies with relatively lower investment. Additionally, as an incremental option, input
substitution for DRIs, EAFs and IFs could also be a game changer for both - short-term and long-term
low-carbon transitioning.

The long-term strategy for decarbonization identifies potential transitional options for the secondary
steel sector. These include the replacement of coal-based DRI plants to natural gas/hydrogen based
DRI plants, and integration of direct re-rolling with DRI, EAF and IF units.

Integrating Best-Available Technologies
(BATSs)

Integrating Integrating Renewable
Input-Based Solutions Energy Sources

Value Chain » » » Steel Re-rolling
Mills

Coal-based to Natural Direct-Rerolling —
- Gas/Hydrogen-based DRI Integration with DRI-EAF

FIGURE 3: Potential Pathways for Decarbonization of the Secondary Steel Sector

3.1 Incremental Pathways
3.1.1 Integrating the Best Available Technologies (BATs)

a) DRI Process

In coal based DRI rotary kilns, the flue gases generated in the kiln are emitted at temperatures of
about 950-1025 °C and are a major source of emissions. For a 100 TPD capacity plant, the volume of
off-gases generated varies in the range of 24,000+1500 Nm? per hour. Conventionally, off-gases are
cooled down-increasing energy consumption and reducing efficiency. These off-gases generated from
the rotary kiln during the process can be recovered by using the Waste Heat Recaovery (WHR) system
to generate a high-pressure system for power generation, and preheating raw materials (coal, iron
ore, etc.) for moisture reduction. Integration of WHR system by DRI plants for power generation and
pre-heating raw materials can have a GHG reduction potential of 28,960 tCO,/year (reduction about 40
per cent of the total emissions) (Ghosh et al, 2021). However, as gathered by TERI from the stakeholder
consultation with the industry associations, only 50 DRI plants in India have adopted waste heat
recovery systems yet.
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Some adoption barriers for WHR systems in secondary steel plants have been the high upfront
investment and long payback periods associated with them. Other barriers such as space limitations,
seasonal operation of units, added operational costs, and the complexity of integrating WHR system
controls with the existing processes also limit their adoption. However, the plants that encounter such
limitations can still integrate other possible BATs (as listed in Annexure-3). These include technologies
such as coal-gasification for partial substitution, energy-efficient motors and pumps, and decentralized
VFDs for shell air fans, which have a cumulative mitigation potential of 7,603 tCO,/year (Ghosh et al,
2021). The integration of these technologies would need a low amount of investment, in the range
of USD 12,000-120,000 each. For 333 DRI plants with an overall production capacity of 52 MT, the
estimated investment requirement is about USD 9,309 million for all BATs, including the WHR system
(listed in Annexure-3).

b) EAF & IF Processes

Even though energy and emission intensities are the lowest in the EAF segment of secondary steel
producers, their current utilization of outdated technologies suggests a significant scope for energy
savings and GHG emissions reduction through technological improvements. In EAFs currently, about
15-20% of heat is lost in the form of off-gases generated during the production process (TERI, 2017).
The majority of EAF units use cooling water to reduce the temperature of these off-gases. WHR
systems offer the potential to effectively recover and reuse the off-gases for pre-heating scrap and to
save feedwater by reducing heat losses. For instance, for a 50-tonne EAF, integrating WHR for boiler
feed water requires an estimated investment of USD 0.012 million and can mitigate Co, emission
by 1510 tCO,/year. Similarly, integrating WHR for scrap pre-heating for a 50-tonne furnace requires
an estimated investment of USD 0.50 Million, and can mitigate CO, emissions by 8,860 tCO,/year
(TERI, 2017).

Considering the highest mitigation potential for EAF units, the best way to utilize off-gases would
be through pre-heating of scrap materials. But a particular barrier towards its adoption has been
the space constraints for these units. Besides the WHR systems, other potential mitigation solutions
include integrating energy-efficient systems in pumps (cooling water systems) and variable frequency
drives for fumes extraction, which would reqguire an estimated investment of USD 0.017 million
(TERI, 2017).

For IF units, similarly, the adoption of WHR systems offers a high potential for energy savings and
emission-reduction, However, none of the IF units in India have adopted WHR systems due to space
constraints and a lack of technical capacity.

For a total 55 EAF units and 1,103 IF units with an overall production capacity of 93 MT, the estimated
cumulative investment requirement would be about USD 2,381 million for all BATs, including WHR
systems (Listed in Annexure-4).

¢) Re-rolling Process

Standalone re-rolling mills are highly energy intensive in their production processes. To produce one
ton of long steel, about 100-200 kg of coal or 35-40 litres of furnace oil and 80-150 KWh of electricity
are required by the re-heating furnaces in the re-rolling process. This accounts for 66% share of the
total energy utilized in the re-rolling process.

In most of the re-rolling mills, the re-heating furnaces are powered by pulverized coal systems with
very low levels of automation. Remarkably, the integration of an energy-efficient and automated
control system alongside a high-efficiency metallic recuperator in a re-heating furnace can mitigate
about 2,883 tCO,/year. Both these technologies are importantly at the mature-level of technological
readiness (TRL-11, see Annexure-7), and viably deployable.

The integration of BATs (Listed in Annexure-5) in the existing re-rolling mills offers a saving potential
in the range of 5-35%, depending on the technology, and has a GHG mitigation potential of 43,800
tCO,/year (UNIBO, 2020). For 1257 steel re-rolling units with an overall production capacity of 91 MT, the
estimated cumulative investment requirement for enlisted BATs would be about USD 3,524 million.
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3.1.2 Integrating Input-based Solutions

Input-based solutions such as the substitution of fossil-fuel-based fuel inputs with cleaner fuels, utilization
of iron ore pellets for DRI, and scrap steel for EAFs and IFs hold the potential to be a big game-changer
for reducing the carbon intensity of steel production, as well as in the achievement of circular economy
targets. The advantages of input substitution are that it doesn't require any significant technological
modification at the plant level and requires low investment, given the suitable availability of inputs.

For instance, pelletized iron ore fines can be directly charged into the DRI process. This utilization of
iron ore pellets instead of iron-ore lumps has an energy-saving potential of about 15% and can further
improve the yield and reduce thermal load during the production process. Additionally, the substitution of
fossil fuels-based fuel inputs with natural gas, biomass, and coal-based methane for powering re-heating
furnaces in steel re-rolling mills can increase efficiency and offer a high mitigation potential in the range
0f 9,000 - 14,500 tCO,/year. (UNIDG, 2020). The maturity status of the technologies for fuel substitution in
re-rolling mills, however, is in TRL-8-9 and faces shortages in the availability of alternative fuels (natural
gas, biomass and coal-based methane).

In terms of scrap utilisation, EAF and IF units use scrap steel in combination with pig iron and sponge
iron to produce steel, The overall domestic supply of scrap steel in India is around 25-30 MT, and around
6-7 MT is imported. The National Scrap Policy estimates the requirement of 70 scrap processing centres
to produce the currently imported amount of scrap steel (1 Lakh tonne per scrap processing centre).
Additionally, 300 collection and dismantling centres would also be required (Steel Scrap Recycling
Policy, 2019). In terms of prospective future requirements, 2800-3000 collection and dismantling centres
would be needed to process the future demand of 70-80 MT of steel scrap, if at all it could be sourced
domestically (Steel Scrap Recycling Paolicy, 2019). Notably, to set up 70 steel recycling centres with a plant
capacity of 1 MT each, as needed to match the current scrap requirements, an estimated cumulative
investment of about USD 114 million would be required.

Crucially, the lack of availability of guality scrap can result in poor quality of steel production with the
EAF/IF route. Barriers such as contamination of steel with other metals (copper, alloys, etc.) and low-
quality recycling challenge the utilization of scrap steel. However, more optimistically, the Scrap Recycling
Policy and the Vehicle Scrappage Policy envision increasing the availability of scrap steel by 50 MT by
2030, by targeting scrap collection, processing, and utilisation, which could aid the sector's emission
reduction. It can also help reduce the dependence on the DRI process, since EAFs can produce steel with
100% scrap sourcing.

3.1.3 Integrating Renewable Energy Sources

Most of the IF and EAF units in the secondary steel sector are standalone units. About 70% of the
energy input for these units comes from electricity and the dominant share of this electricity is sourced
from fossil-fuel-based power plants. Thus, the integration of renewable energy sources for these
standalone units can accelerate the low-carbon transition of the secondary steel sector. A mix of solar
rooftops and grounded solar panels installed at the cluster level could meet the energy requirements for
steel production. For the installation of a solar power plant with a capacity of 1 MW, and an electricity
generation potential of about 4,000 kWh per day, the capital investment required is about USD 0.6
million.* Considering the energy requirements for the current production of steel through EAF and IF
routes, the cumulative estimated investment required to set up solar panels would be about USD 200
million.

3.2 Transitional Pathways
3.2.1 Coal-Based DRI to Natural Gas DRI
Currently, less than 20% of the total sponge iron production in India is undertaken through the natural

gas route. On the other hand, the use of natural gas as a reducing agent in the DRI route has a high
mitigation potential. For instance, the emissions from natural gas-based DRI are about 0.415 tCO, per

4 https://amplussolar.com/blogs/Imw-solar-power-plant
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ton of crude steel- much lower than coal-based DRI, In combination, the emissions from the natural gas-based
DRI-EAF route are only about 1.0 tCO,/t of steel produced. However, in Indig, only 3 plants produce sponge iron
through the natural gas-based DRI route as of yet.® The transition of coal-based DRI plants would be challenging
as it would require a complete transition from coal-based rotary kilns to gas-based vertical shafts. Additionally,
high investment requirements and limited availability of natural gas pose substantial challenges as well. The
estimated capital investment required for the transition of a coal-based DRI plant to Natural Gas-based DRI plant
is about USD 220 million assuming a plant capacity of 1 MT (Table 1).

TABLE 1: Estimated Investment Requirements for Transition to Natural Gas-based DRI

Capacity Estimated Estimated Savings/ Energy saving Emissions tCO,/t
Investment year (Gcal/year)

required USD
million

1.0 Mt 219.512 NA NA 0.415

Source: Stakeholder consultation with sectoral experts

3.2.2 Coal-based DRI to Hydrogen-based DRI

In the DRI process, hydrogen (H,) can also be used as a reducing agent instead of coal or natural gas. Green
hydrogen is produced through renewable energy, and currently, the cost of producing green H, is approximately
4-5 USD/kg. Owing to such a high production cost, hydrogen can be blended with natural gas or syngas to
decrease the operational cost during the transition phase. Significantly, the cost of production of steel would
remain high initially, and only decrease over time (Table 2). The investment required for blending hydrogen in the
DRI process in various ratios is highlighted in Table 2 for a plant with 0.5 MTPA production capacity. For producing
one tonne of steel using green hydrogen with emissions as low as 0.25 tCO,/t, the estimated cost would be
about USD 386. Conseguently, the estimated cost of producing the current total output of the sponge iron (41
MT) would be about USD 15.82 million, Since the utilization of hydrogen is still in the demonstration stage (TRL-
5-8), it remains an option for only large-scale steel production. Its application for the secondary steel segment
remains unlikely in the foreseeable future.

TABLE 2: Estimated Investment Requirements for Hydrogen based-DRI

Green H2 blend in process Estimated Investment Production Cost in USD Emissions tCO,/t

required (USD million) per ton of crude steel
9% 18.163 443 074
60% 17.384 424 0.4
100% 15.826 386 0.25

(Source: CEEW, 2021)

3.2.3 Integrating Direct-Rerolling with DRI-EAF/IF

Considering that the re-heating furnaces in standalone re-rolling mills are highly energy intensive, their utilization
can altogether be eliminated potentially- by directly rolling hot billets through continuous casting machines that
would be integrated with DRI-EAF/IF units. For a composite plant with a re-rolling capacity of 15 tonnes/hour, the
integration of continuous casting machines has a GHG reduction potential of 15,015 tCO,/year. This would require
an estimated capital investment of USD 0.12 Million (Table 3). This mitigation potential and investment cost may
vary based on existing plant capacity.

However, it is important to note that the adoption of continuous casting machines would be faced with technical
barriers in terms of their exclusive applicability for composite units and varying physical feasibility, depending on
the plant layout.

Sponge Iron Manufacturers Assaociation. (2021). DRI Update. https://www.spongeironindia.com/images/publications/DRI-
UPDATE%20March,%202021.pdf
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TABLE 3: Estimated Investment Requirements for Integrating Direct-Rerolling with DRI-EAF/IF

Estimated Estimated Energy saving GHG reduction Payback (Year)

Investment (USD Savings/year (USD (Gcal/year) (tCO,/year)
million) million)

0.12 0.61 39,196 15,015 Less than 1 Year

Source: UNIDO, 2020

3.3 Overall Financial Requirements

Table 4 summarizes the cumulative investments required for the potential pathways. As a short-term
strategy, the integration of BATs in the three segments of the secondary steel sector would require about
USD 13,000 million (which is greater than the Just Energy Transition Partnership for South Africa). On
the other hand, the transitional pathways of converting the coal-based DRI process to natural gas and
hydrogen-based DRI production would require an estimated capital investment of USD 150,750 million.
Considering the high investment requirements for both pathways, the flow of international climate finance
becomes indispensable for the LCT of the secondary steel industry in India.

TABLE 4: Summary of Overall Financial Requirements for the Potential Pathways

Potential No. of Current Mitigation Estimated Comments
pathways for Plants Production Potential Capital
decarbonization Capacity MTCO,/yr  Cost USD
(MTPA) Million
Incremental  Integrating BATs 223 52.30 0.66 9,309.4 Based on
Pathways - DRI the existing
production

capacity, the cost
of technology

is for 100 TPD,
assuming 300
production days

Integrating BATs 1037 93.00 0.42 2,380.8 Based on
- EAF and IF the existing
production

capacity, the cost
of technology

is for 100 TPD,
assuming 300
production days

Integrating BATs 1257 91.00 1.49 3,124.3 Based on
- Re-rolling the existing
production

capacity, the cost
of technology

is far 150 TPD,
assuming 300
production days
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TABLE 4: Summary of Overall Financial Requirements for the Potential Pathways

Potential No. of Current Mitigation Estimated Comments
pathways for Plants Production Potential Capital
decarbonization Capacity MTCO,/yr  Cost USD
(MTPA) Million
Material 30.00 114.00 For installing
Substitution - scrap processing
Increasing Scrap units with
Input additional
capacity of
30MTPA
Integrating 1037 93 200.5 Based on actual
Renewable production
Energy in EAF 50MTPA.
and IF
Transitional  Coal to natural 223 52.30 20,000 Not suitable for
Pathways gas based DRI SSP MSMEs as
Coal to 223 52.30 130,750 min. capacity
hydrogen based needed is 1 MT,
DRI
Direct-Rerolling - 899 91.00 0.51 3,699.19 Converting
Integrating with standalone units
DRI-EAF to composite.

TOTAL 169,583.2

Colour coding is based on the Technological Readiness level for the potential pathways (Annexure-7).
TRL-11 Proof of Stability Reached TRL-6 Full Prototype at Scale 1 TRL- Commercially Viable
Source: Gosh et al. (2021), TERI (2017), UNIDO (2021), CEEW (2021), & Authors Analysis.
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4. FINANCE FOR THE SECONDARY STEEL SECTOR

4.1 Sources of Finance for the Secondary Steel Sector

The secondary steel sector receives finance from diverse sources. These sources can be broadly classified
into four categories - (1) International sources, (2) Domestic public sources (including national institutions,
as well as national and state-level schemes and funds), (3) Domestic private sources, and (4) Self-financing
or informal sources.

/ International Sources \ ﬁ\lational & State Governmerh

1. International Institutions _ (1) Policies and Funds

Multilateral Development Banks, World Bank, | Direct Route

ADB, GIZ, JICA, OPIC, UNIDO, etc. (e.g., project 1. National and State Action Plans For
grants) Climate Change (NAPCC & SAPCC).

2. International Funds
GCF, GIF, Clean Technology Funds, Climate
Investment Funds

2. National Schemes and Policies
(NMEEE, RAMP, CLCSS, TEQUP, TADF,
4E Financing Scheme, TIFAC-SRIJAN

3. Bilateral and Multilateral Agencies Scheme)
\ / Secondary

(2) Indirect Route - Steel 3. National Funds
Through National (CGTMSE, VCFEE, PRGFEE, BEE-SME,

Implementation Bodies Sector QP) /
f National Institutions \

1. BEE (implementing entity for The World
Bank, GIZ, UNIDO, UNDP)

/ Private Institutions \

1. Domestic Public and Private Sector
2. SIDBI (implementing entity for GCF, the Banks such as SBI, HDFC, ICICI, Canara
World Bank, KfW, and JICA) Self-Financing Bank, Axis Bank, etc.

Or o -
3. Ministry of Environment, Forest and Informal Sources 2. Non-Banking Financial Institutions

Qimate Change / Qa.g., TATA Capital) /

FIGURE 4: Financial Sources for the Secondary Steel Sector

a) International Sources: International sources of finance for the secondary steel sector include
several international institutions such as the World Bank, Japan International Cooperation Agency
(JICA), and United Nations Industrial Development Organization (UNIDO), multilateral development
banks such as the Asian Development Bank (ADB), international funds such as UNFCCC's Green
Climate Fund (GCF), and Clean Technology Funds (CTFs), and bilateral and multilateral agencies.
International climate finance is either extended directly in the form of grants, concessional loans,
venture capital, or partial risk guarantees (such as the World Bank Group's Partial Risk Sharing
Program), or indirectly disseminated into different projects through domestic implementation
agencies and financial institutions.

b) Domestic Public Sources: National and state-level policies, schemes, and funds form a major part of
domestic public finance for the secondary steel sector. The National Action Plan on Climate Change
(NAPCC) and the State Action Plans on Climate Change (SAPCCs) articulate the climate policy at the
national and sub-national levels, respectively, and include the National Mission for Enhanced Energy
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Efficiency (NMEEE) which forms the rationale behind several policies that are rolled out through
ministries and implementation bodies. National-level implementation bodies include the likes of
the Bureau of Energy Efficiency (BEE), and the Small Industries Development Bank of India (SIDBI),
which is the apex financial institution serving the financing and development of MSMEs in India.
Both SIDBI and BEE channel domestic and international finance into several projects concerning the
development, capacity-building, and greening of MSME units- including those under the secondary
steel sectar.

Domestic policies, schemes, and funds providing financial support to the secondary steel sector
include the likes of the NMEEE, the Venture Capital Fund for Energy Efficiency (VCFEE), the National
Program on Energy Efficiency and Technology Upgradation of SMEs (BEE-SME), etc. A table in
Annexure 2 enlists the provisions of several national schemes providing finance to MSMEs in the
secondary steel sector. Even though these schemes have been operational for a considerable
number of years, there remains a lack of dedicated attention towards financing the low-carbon
transition of the secondary steel sector and technological upgradation, in particular. Furthermore,
the scale of project financing for energy-efficiency uptakes remains small, and the sector itself
remains reluctant to avail several institutional schemes for various reasans such as documentation
reguirements, due diligence, and lacking awareness.

Q) Domestic Private Sources: Private finance is also extended to the secondary steel sector in the form
of debt financing through loans via public and private sector banks, as well as non-banking financial
institutions (NBFIs). Several banks such as the State Bank of India (SBI), HDFC Bank, Axis Bank, etc.,
have lending policies for the industrial sector. Some examples of NBFIs that extend loans to the
sector include TATA Capital and JSW One Platforms.

d) Self-Financing and Informal Sources: A majority chunk of units in the secondary steel sector is made
up of MSMEs which notably lack a sizeable scale of operations, collateral holdings, credit history,
and organized bookkeeping to source their financial requirements from organized sources. As @
result, they remain largely dependent on self-financing or informal sources, particularly to meet
their working capital needs.

4.2 Barriers to Accessing Finance

The secondary steel sector is vastly heterogenous in its composition and consists of a large number of
MSME units that struggle with poor creditworthiness alongside several knowledge-based and cost of
capital-related barriers that hinder their access to institutional finance.

a) Knowledge-based Barriers

The units in the secondary steel industry often lack awareness about financial assistance provisions available
to them through primary lending institutions. Additionally, the utilization of business development services,
preparation of syndication for loans, and familiarity with digital platforms are largely absent as well. Often,
these units also struggle with information on documentation requirements to acquire commercial loans. An
overall lack of financial expertise and poor financial management alongside limited handholding support
makes the sector particularly weak in acquiring formal credit.

As their business operations often underperform under a lack of skilled guidance, credit risk perception from
the domestic financial sources against the sector sharpens as well. Conseguently, from the supply side, the
secondary steel sector is perceived with high risks. Furthermore, a lack of consistency in bookkeeping and
reporting financial data develops opacity around the information on the financial affairs of MSMEs in the
sector and further contributes to risk perception over their business profitability. Besides, among financiers,
the knowledge of mitigation technologies, their maturity status, and their payback periods remains meagre.
Thus, they find it hard to ascertain the suitability of various financial instruments to support the deployment
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TABLE 5: Barriers to Accessing Finance for the Secondary Steel Industry

Domestic International
Financial System Financial System

Industry

Awareness gaps ) ' Limited direct
i : Low technological
Knowledge-based Documentation exposure to the
. ) awareness
barriers requirements ) ) ) sector
) ) ) : High perceived risks ) ) .
No financial expertise . High perceived risks
: Low margin , .
) d ) . Lending prerequisites
) ) . High transaction cost .
. : High transaction cost ' Due diligence
Cost of Capital- o : Interest rates ) )
h : High interest rates ' High transaction cost
related barriers ) : Inadequate (low)
. Long payback periods : ) . Larger scale of
maximum funding )
. operations
limits

: Lack of collateral
: Seasonal operations Low credit score
: Low credit score

Creditworthiness- Irregular cash flow
based barriers : Delayed payments

of low-carbon technologies. The international sources of finance, additionally, have limited direct exposure to
the sector. Green finance in India largely remains concentrated on projects around adaptation or renewable
energy.

b) Cost of Capital-related Barriers

Commerical lending to the secondary steel sector for low-carbon technologies can have a high cost of capital
due to the long payback periods on the technologies, the need for monitoring and engagement with the
MSME units, and low-profit margins from such loans. For the industry, non-concessional rates of interest on
commercial loans raise the cost of loans and disincentvize a shift to low-carbon technologies.

Due diligence and limiting pre-requisites and standards from financiers also limit the capabilities of the
secondary steel sector to mabilize upfront investment. For instance, ICF institutions require structured
procedures, verification processes, and channels for the processing and accreditation of finance, which the
secondary steel sector finds hard to keep up with. Additionally, conditionalities such as existing WHR system
installations are required to be eligible to access finance (Banerjee et al., 2022). Significantly, ICF often has
a larger scale of operations, and the high transaction costs of servicing the MSME sector furthers the divide
between the two.

) Creditworthiness-based Barriers to Finance

Secondary steel sector units, particularly the MSMEs, often have a low credit score which makes it difficult
for them to acquire finance. Inadequate collateral holdings, the seasonal nature of their operations and
conseguent irregularities in cash-flow, high non-performing assets, and limited equity, all restrain the
creditworthiness of the industrial units.

Moreover, the secondary steel sector MSMEs also face the problem of delays in payments and aid. The steel
ministry in its December 2022 year-end review said its central public sector enterprises had made a payment
of INR 4,747.53 crore (approx. USD 578 million) to steel MSMEs between April and November 2022 - 41.35%
higher than the same period last year.® However, at the same time, as of March 2, 2023, the amount pending

5 41% higher payment made by steel CPSEs to MSMEs during April-Nov 2022 from year-ago period: Govt. (2022, December 26). Financial
Express. https://www.financialexpress.com/industry/sme/msme-fin-41-higher-payment-made-by-steel-cpses-to-msmes-during-april-
nov-2022-from-year-ago-period-govt/2927216/
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the Indian ecosystem.”

7 UNIDO Partnership Strategy with

Development Finance Institutions. https://
www.unido.org/sites/default/files/2015-05/
DFI_Publication_0.pdf
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to be cleared by CPSEs to MSMEs overall (in all sectors), stood at INR 2,679.22 crore
(approx. USD 326 million) in 2,886 delayed payment applications (Soni, 2023). Such
delays pile up with liguidity crunches and further strangle MSME operations.

4.3 The Role of International Climate Finance (ICF)

As elaborated by the earlier sections, the goal of decarbonization of the Indian
secondary steel sector would require a significant amount of policy attention, technical
handholding, and importantly, financial support to be realized. The sheer scale of finance
that would be required to decarbonize the industrial sector cannot be met by domestic
sources of finance alone in the long run. International finance can play a significant
role in enabling the transition to low-carbon steel production. International finance can
instrumentally enable the de-risking of private investments and mobilization of private
capital through various sources.

4.3.1. Indian Secondary Steel Sector’s Exposure to ICF

In the past decade and a half, the flow of ICF in India has greatly remained focused
on climate adaptation, or on specific sectors such as renewable energy and electric
vehicles. The steel industry, particularly the secondary steel sector, has largely remained
underattended through dedicated ICF initiatives or investments. For instance, the
World Bank recently approved USD 1.5 billion in financial assistance to accelerate India's
development of low-carbon energy. The crux of financing under the initiative would be
on renewable energy expansion, the development of green hydrogen, financing green
energy investments, funding a national carbon credit trading scheme, and the issuance
of sovereign green bonds.®

At the same time, financial assistance that has been serviced to the sector from
international financial institutions has come indirectly through energy efficiency initiatives
for the MSME sector (such as World Bank-GEF-BEE's ‘Financing Energy Efficiency at
SMEs' project), through MSME investment programs (such as UNIDO's SME Investment
Promotion) and credit guarantees, or in some instances, through project grants.

JICA and SIDBI's 'Financing Scheme for Energy Saving Projects' is one such initiative that
was availed by the secondary steel sector MSMEs during the last decade. The scheme
focused on providing financial assistance at concessional rates of interest to promote
energy-saving projects. Concessional financing was provided through banks, state
finance corporations, and non-banking financial companies. Eligible sub-projects under
the scheme included the acquisition of energy-saving equipment, building equipment/
heating systems/lighting in compliance with the energy conservation building code,
and projects involving intervention at the cluster level for technological or procedural
upgradation.®

Other major international schemes facilitating the secondary steel sector include
the World Bank-GEF funded 'Partial Risk Sharing Facility in Energy Efficiency' and the
‘Financing Energy Efficiency at SMES' project being implemented by SIDBI and BEE,
respectively. The World Bank and GEF's Partial Risk Sharing Facility in Energy Efficiency
is a USD 37 million de-risking facility that provides partial credit guarantees to cover a
share of default risk for financial institutions in extending loans for EE projects through
Energy Service Companies (ESCOs).”

8 World Bank Approves $15 Billion in Financing to Support India’s Low-Carbon Transition. (2023, June 29).

https://www.worldbank.org/en/news/press-release/2023/06/29/world-bank-approves-1-5-billion-in-

financing-to-support-india-s-low-carbon-transition

JICA - SIDBI Financing Scheme for Energy Saving Projects in MSME Sector (Phase Il1). (n.d.). Foundry

Informatics Centre. http://www.foundryinfo-india.org/pdf/JICA_Brochure.pdf

0 Partial Risk Sharing Facility in Energy Efficiency. (2021, May 12). IEA. https://www.iea.org/policies/6203-
partial-risk-sharing-facility-in-energy-efficiency
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Table 6 further elaborates on some programs that have been implemented with funding from international
agencies like GEF for improving EE. These programs were remarkably effective in providing financial as well
as much-needed handholding support to enable emission reductions for the units. However, the scale of
these initiatives was small and focused on only specific target groups of MSMEs and clusters.

TABLE 6: Energy Efficiency (EE) Programs for MSMEs in the Indian Secondary Steel Sector”

Time . — .
Program Period Target Areas  Funding Objectives / Achievements
GEF-UNDP-MOS 2004-13 14 states; 38 USD 14.03 Aim- To improve the level of adoption
EE in Steel- Model MSME million of EE technologies and reduce
Rolling Mills units (GEF - USD 6,75 emissions,
(Phase-1) million & Steel  Achievements
Development a. Establishing low as well as high
Fund - USD investment benchmarks for eco-
7.28 million) tech packages, effective knowledge
dissemination, and capacity-building
aof units.

b. Reduction of specific electrical
energy consumption by 10-20% &
Specific Thermal Energy Consumption
by 20-50% & reduction of GHG by
1000-2500 tCO,/per unit per year.

UNIDO, GEF & 2011 - 14 MSME USD 26,1 million  Aim- Market development for EE and
BEE - Financing (active) Clusters 80 (overall) renewable energy technologies.

EE at SMEs MSMEs Achievements (until 2019)"

Project a. Energy savings of 7,894 toe, and

reduction of carbon emissions by
49,896 Tonnes, annually.
b. Monetary savings of USD 6.62

million.
UNDP, AusAID-  2013-16 PAN Indig; USD 2.44 Aim- To improve EE, mitigate GHG
MoS 285 MSME million emissions, and enhance technical
(Phase - 2) units capacity and productivity.

Achievements

a. Technical assistance to enable
energy audits, implementation of
energy efficiency measures, cost-
benefit interventions, & knowledge
development.

b. 24% energy savings and 28%
reduction in GHG emission per ton of
mill output.

4.3.2 International Examples of Financing LCT and MSME Support

International experience in financing low carbon transitions of hard-to-abate sectors such as steel can
crucially provide insights into technology transfer, capacity-building initiatives, and financial instruments
that can be deployed to facilitate the decarbonization of the Indian secondary steel sector.

" Upscaling Energy Efficient Production in Small-Scale Industry in India. (2016, January). In UNDP. https://info.undp.org/docs/pdc/
Documents/IND/00074684%20Terminal%20Evaluation%20Report%2000086974.pdf

2 BGEF-UNIDO-BEE Project. (n.d.). Bureau of Energy Efficiency. https://beeindia.gov.in/en/programmesdemand-side-managementsmall-
medium-enterprise/gef-unido-bee-project



The LCT of the secondary steel

sector would require financing

for two types of costs- the

direct upfront capital cost of

low-carbon technologies, and

the cost of covering technical

assistance.

Financing DecarboniZationof the Secondary Steel Sector in India [l B EEaTTe RE =)

For instance, Energy Efficiency Revolving Funds (EERF) have been established around
the world with support from international institutions such as the World Bank and the
GEF. These EERFs have performed diversified functions and undertaken various routes to
support LCT initiatives. Some have provided guarantees (for e.g,, in Bulgaria, Hungary,
and Slovenia) or credit lines (in Thailand) to commercial banks to mobilize private sector
financing. Some have exclusively financed EE investments, while others have included
the scopes of renewable energy (in Armenia and Mexico), environmental protection (in
Slovenia), and urban infrastructure (in India) (Lukas, 2018). In India, The State Energy
Conversation Funds (SECF) are also being promoted to facilitate the implementation of
EE projects. A major part of the funds disseminated under the SECF initiative would be
designated as Revolving Investment Fund, to support various EE initiatives.”

International financial institutions in the past couple of decades have also shown a
growing interest in circular business models, and sustainability-linked financing.
Between 2010 to 2015, for instance, the Russian government leveraged European Bank
for Reconstruction and Development (EBRD) and UNIDO's expertise to overcome barriers
relating to EE in Russian industries. In partnership with the Russian Energy Agency,
enhanced policy frameworks were developed for dedicated capacity building of market
stakeholders and investment amplification to generate a push for industrial energy
efficiency and reducing GHG emissions.

In Africa, credit guarantee schemes have facilitated MSME financing post the covid-19
pandemic by ensuring lesser market distortions than other policy interventions such
as direct lending programs. They have also encouraged a greater financial inclusion
of MSMEs, enabled opportunities for service providers, helped unlock private capital
to optimize scarce resources, and tackled issues of information asymmetry and
creditworthiness-based barriers to finance for MSMEs." Credit guarantees have also
been successful in several other parts of the world. Chile's FOGAPE, for instance, is one of
the most efficient public credit guarantee schemes in the world and takes only 15 days
(about two weeks) to make the full payment to the lender. In comparison, the CGTMSE
in India takes up to 30 days to pay 75% of the guaranteed amount to the lender. Such
delays in the processing of payment discourage lenders from using public guarantees for
lending to small enterprises.

Similarly, the GCF has an MSME Pilot Programme in Guatemala, Mexico, Mongolia, and
Ghana, with an allocation of USD 200 million to finance MSME initiatives at different
stages of growth. Despite having the world's second-largest base of MSMEs, no such
program exists for the Indian MSME sector (Maltais et al, 2022). Thus, alongside a
dedicated policy focus on the LCT of the sector, innovation in the utilization of diverse
financial instruments would be required to service the Indian secondary steel sector.

4.4 Financial Instruments for Financing
Decarbonization

The LCT of the secondary steel sector would require financing for two types of costs-
the direct upfront capital cost of low-carbon technologies, and the cost of covering
technical assistance and enabling these technologies. Significantly, loans can't be the
primary financial instrument to enable decarbonization for the secondary steel sector.
Even though there have been several ICF-based initiatives in the past, their scale of
operations hasn't been adeguate. Moreover, no single financial instrument would be able
to definitively address all the barriers faced by the sector toward potential LCT.

8" Contribution to State Energy Conservation Fund. (n.d.). Bureau of Energy Efficiency. https://saathee.beeindia.
gov.in/Common/BEEContent?MID=1&SMID=21

“ Credit Guarantee Schemes: Facilitating MSME Financing in Africa During The COVID-19 Pandemic. In Alliance
for Financial Inclusion. (2022, March). https://www.afi-global.org/wp-content/uploads/2022/03/Credit-
Guarantee-Schemes-Facilitating-MSME-Financing-in-Africa-during-the-C0OVID-19-Pandemic_070322.pdf
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Various alternative instruments of finance can be utilized to service the secondary steel sector depending on
the suitable risk/return arrangements and purpose-based requirements. Blended financing and innovative
solutions with a focus on insurance and layered-risk mechanisms would be key to overcoming some challenges
relating to the risk perception of investors servicing the sector. Deployment of financial instruments in
varying combinations can help address diverse issues faced by the secondary steel sector in accessing
finance, which a single instrument otherwise may not be able to cover. Some financial instruments that can
be deployed for the sector include multi-layer risk funds and guarantees, cluster-level securitization, hybrid
financing, and large-scale grants/equity funding for revolving funds.

Layered-risk funds can instrumentally channel finance and technical guidance to underfunded sectors, as the
risk safety mechanism enables independent financing institutions to invest more while attracting investment
from safeguarded private investors, who can provide technical guidance.® It could also help broaden the

TABLE 7. Financial Instruments & their Suitability against Barriers to Finance

Financial Instruments and Examples

Risk-
Guarantee Technical Hybrid sharing Revolving
Funds Grants Financing Funds/ Funds
Facility

, BEE-
UNIDO. Concessional EERFs for
. World e
CGTMSE | GEF&BEE; GEF- | Subordinge credit lines,
Bank-GEF
UNDP-MOS Debt ) guarantees
(partial)

Bottlenecks/ Asset-

Challenges Covered | pgsed | Securitization | Leasing
Finance

Lengthy
Documentation &
Processing Time

Inadequate
Collateral Holdings

High Rate of Interest
Low Credit Scores

High Transaction
Costs

Technical/Financial
Capacity Building

High Technological
Upgradation/Capital
Costs

Investor Risk
Protection

Large-scale
Coverage
(Source: Author's Analysis)
[Note: |7 High efficacy against the barrier Moderate efficacy against the barrier Low efficacy against the barrier.]

5 Innovative climate finance products. (2015). European Investment Bank. https://www.climateaction.org/images/uploads/documents/
innovative_climate_finance_products_en.pdf
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investor base to potentially include global investment funds, as well as institutional investors
like insurance companies and philanthropic capital. Guarantee funds, on the other hand, can
help cover long-term, initially risky/uncertain investments in MSME firms (Csaky et al., 2017).
They can be deployed for credit enhancement, and their flexibility allows lenders to extend
the payment tenor for risky borrowers - shaping it to their capital expenditure reguirements
and monthly payment abilities.

In terms of lending, securitization can be utilized for lending based on receivables. It can
also be advantageous to banks by reducing their exposure to credit risk, and conseqguently,
their overall cost of financing (OECD, 2015). Similarly, hybrid financing instruments such as
subordinate debt can be extended for diverse purposes such as technological investment
and high-cost capital replacement. It offers the advantage of not diluting the firms' investors'
equity and is also free from enforced operating covenants as in the case of traditional debt or
leases. Lastly, blending private finance with grants and public concessional funds can unlock
investments from diverse investors and multilateral climate funds.
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RECOMMENDATIONS

To address the identified challenges for leveraging finance for the low-carbon transition of the secondary
steel sector, this report makes recommendations for interventions at the national level, as well as at a
broader international level to ensure a greater enabling envrionment for the flow of international climate
finance to the secondary steel sectar.

5.1 Interventions at the National-Level

1

2)

Development of a Multi-Stakeholder Platform - A multi-stakeholder information-sharing platform
could be developed with the participation of government institutions, knowledge institutions,
industry associations, financial associations, and technology providers. The platform can crucially
address information gaps for the industry on financial provisions and due diligence, as well as enable
financiers to know better about emerging technologies, to ascertain suitable financial instruments
for extending credit for their uptake. Greater organization of information about the dynamics of the
sector and its requirements could also help attract international investment in the longer future.

Cluster-level Interventions need to be made to essentially map secondary steel units into clusters
which could be supported through securitization to secure loans for working capital requirements.
Up-take of clean technologies could also be initiated in clusters with programmatic partnerships,
performance-based mechanisms, technical support, and handholding. Large-scale revolving funds
could be developed as financial pipelines for such programmatic interventions for a large number
of heterogenous clusters. These funds shall be supported by international climate finance through
grants.

Development of a Dedicated National Fund for Steel Decarbonization - To facilitate the financing of
low-carbon transition of the Indian steel sector, a dedicated national fund can be developed. Such
a fund could be housed with the Ministry of Steel and SIDBI could be assigned a facilitative role for
financing. Furthermore, specific SIDBI windows could be developed to support results-based financing.
It could also be divergently developed as time-bound close-ended fund to support the uptake of clean
technology- like the SIDBI Tex Fund Scheme which focused on investing in emerging fields in the
textile industry.

Additionally, policy frameworks and regulations would further be required to streamline the
secondary steel industry's access to finance in the long run. Extension of finance through a dedicated
decarbonization fund can also be allied with emission intensity reduction targets- with financial or
fiscal incentives of varying quantum associated with the targeted achievements.

A Financially-backed Scheme for the Integration of Waste Heat Recovery Systems - Waste heat
recovery is a disruptive technological option that can serve as a low-hanging fruit for the low-carbon
transition of the secondary steel sector units. Despite a relatively low level of investment requirements
and quicker payback periods, waste heat recovery remains grossly under-utilized by the secondary
steel sector. A national-level scheme that subsidizes waste heat recovery technologies or provides
incentives for their adoption could strongly facilitate energy efficiency and emission-reduction in a
short amount of time.

Dedicated Renewable Energy Supply for the IF/EAF Units - Most of the IF and EAF units in the
secondary steel sector are standalone units with constrained operating sizes to develop any captive
power facilities. More than 70% of the energy input for these units comes from electricity and the
dominant share of this electricity is sourced from fossil-fuel-based power plants. Dedicated allocation
of a certain percentage of renewable energy supply to these units from state and private discoms
could effectively mitigate scope 2 emissions from the sector. Importantly, center-state policy
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coordination on power supply would need to be streamlined, alongside an overall expansion of the
power grid.

Enhancing Scrap Availability and Collection - Amplifying scrap utilization and promoting a circular
economy model for the secondary steel industry is key to its sustainable future. Currently, the
downstream sector remains import-dependent for sourcing scrap. To reverse this dependence, India
would need to remarkably improve scrap recycling. As outlined by the National Steel Scrap Recycling
policy, setting up scrap recycling centres with an effective formalization of scrap collection, segregation,
and dismantling would be required to attain higher recycling rates (80-30%) as in Europe, Japan, and
South Korea. To ensure material availability, the successful implementation of policies such as the
National Vehicle Scrappage Policy would be essential.

Interventions to Enhance the flow of International Climate
Finance

Multi-level Risk Guarantee Mechanisms dedicated to de-risking financing low-carbon transition
technologies with longer payback periods need to be developed. As discussed in the earlier section,
private finance would play a key role in meeting the overall financial requirements of the sector and
consequently de-risking mechanisms would need to be included in the fold. For layered-risk funding
mechanisms, the first layer of guarantee can be provided at the sub-national/national level, which could
be further supported by international climate finance. Conseguently, requirements of due diligence on
documentation, reporting, and monitoring can also be assigned at local levels to overcome the cost of
capital-related barriers to accessing international climate finance. International climate finance needs
to be viewed as a major source to finance the LCT of the secondary steel sector.

A Sector-Level Modernization Programme supported by ICF - International climate finance needs to
be viewed as a major source to finance the LCT of the secondary steel sector. Consequently, a sector
level modernisation programme could be targeted. Such a programme could be prepared to address
the decarbonization challenge in phases - starting with the adoption of energy efficiency measures and
alternative fuels. This sectoral modernization programme plan shall be posed to the World Bank or the
GCF for funding and accessing international climate finance.
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Conclusion

This report has laid out the complex and intertwined landscape of the steel sector when it comes to
production of almost twenty-five percent of steel in India via the over 1000 MSME units. It establishes the
deep dependencies on coal-based direct reduction of iron that have locked in high emitting technologies.
Glaringly, the historical reasons for this have been the sector trying to avoid dependencies on imported
cooking coal, the lack of affordable natural gas and regional development of industry goals. While
seemingly there exists a lot of low-hanging fruit in terms efficiency improvements for the MSME steel
sector like investments in waste heat recovery, whether this alone is a decarbonization and modernization
strategy for this sector remains doubtful. Even with these improvements these production processes will
remain disproportionately carbon and energy intensive and may thus also continue to face uncertain
economic perspectives.

Thus, a clarity on strategy for how to transition the sector and its myriad moving parts and stakeholders
is an essential precursor, The strategy shall take under consideration the important role of the MSME
steel industry for local economies and identify what primary or secondary production technologies can
offer long-term perspective for steel production and processing in the emerging national and global steel
value chain. The strategy shall also enhance clarity for private investors, international public funders and
domestic banks as mixed signals and uncertainties will hamstring access to capital.

Our proposition as the pathway for this strategy evolves is that we consider the challenges in getting
international finance for coal based DRI as even with efficiency improvements they will remain carbon
intensive. Also, a shift to CCS or hydrogen-based production technologies are challenging to apply here
given the small size of installations and requisite CO, capture infrastructure that would be needed. We
instead recommend exploring the feasibility of transitioning coal based DRI installations to recycled steel
making, as these facilities keep their EAF or and get financing for those, while phasing down the coal DRI
installations of their facility.

Significantly, this transformation might reduce the value add of the plant but might not have drastic
implications for jobs, as labor intensity is further downstream (rolling, casting, use for manufacturing/
construction). All the while there might be other co-benefits to the local firms and communities in
terms of local air pollution and stabilization of the sites to realize investments in upgrading EAF's and
downstream activities. The implication of this would be that a large share of steel scrap would go to the
local small-scale installations. This would offer co-benefits, given the challenges in scrap collection, scrap
guality and scrap processing requirements are actively worked at.

Importantly, prioritizing finance for improvements within the secondary steel sector in India becomes
imperative. Such enormous shifts in production pathways of the sector might be currently uncertain to
predict but unavoidable to acknowledge for the future. Crucially, as pivotal changes in the operational
nature of the sector would demand substantial support in terms of financing and capacity building,
access to international climate finance indubitably would need to become the facilitative landscape
which would catalyse and incentivize this sectoral transformation.

Strikingly, to adopt the mere best-available technologies (BATs), the Indian secondary steel sector would
require upfront investments of above 14,000 million USD and considerable technical handholding. Thus,
a low-carbon development strategy for the secondary steel sector becomes imperative to formulate.
Phased steps towards cleaner production pathways need to be outlined to strike a balance between
emission intensity reduction and ensuring a business case for the sector. And, most importantly, the
development of a strategy is critical to provide an outlay to avail finance for the sector, alongside
programmatic technical support. The realisation that implementation of a decarbonization strategy for
the sector hinges on the availability of international financial backing is central to a cleaner future of the
sector. Beyond technology transfer and upgradation, international climate finance would also be key to
enabling capacity building programs, labour skill formation and overall sustainable development within
the sector, The development of an ecosysystem conducive to facilitating the attraction, absorption, and
dissemination of finance emerges as the need of the hour for the secondary steel sector. A clear strategy
through a phased roadmap for LCT shall facilitate the overall development of an enabling environment,
support both- financial and technical assistance.
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Annexure -1

List of Stakeholders for Consultation

Financing Institutions - International

United Nations Industrial Development Organization (UNIDO)

Asian Development Bank

GEF Capital Partners

Financing Institutions - Domestic

YES Bank

Small Industries Development Bank of India (SIDBI)

Energy Efficiency Services Limited (ESSL)

Industry

Confederation of Indian Industry (CIl)

Minmet Consultants

Sponge Iron Manufacturers Association (SIMA)

All India Induction Furnaces Association (AIIFA)

All India Steel Re-Rollers Association (AISRA)

Alloy Steel Producers Association of India

Think Tank/Institutions

German Corporation for International Cooperation (GIZ)

The Energy and Resources Institute (TERI)

Shakti Sustainable Energy Foundation

Climate Policy Initiative (CPI)

Government Institutions

Ministry of Steel Task Force on Financing Steel Sector

Bureau of Energy Efficiency (BEE)
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Selected List of Active Funding Schemes for the Secondary Steel Sector

Year of

Scheme _
Introduction

NMEEE
(National Mission for Enhanced 20M
Energy Efficiency)

Implementing
body

Ministry of
Power & BEE

Features / Provisions

Includes initiatives such as the PAT scheme, EEEP,

and the Framework for Energy Efficiency Economic
Development (FEEED) to build capacities of institutions
to fund EE projects.

VCFEE
(Venture Capital Fund for Energy [ESiN
Efficiency) (BEE, accessed 2023)

BEE

Last-mile equity support for specific energy efficiency
projects through Special Purpose Vehicle (SPV).

15% of total equity or INR 2 Crores provided.

Union Government approved amount for the fund is INR
210 crores.

RAMP
(Raising and Accelerating MSME
Performance)

FY 2022-23 to
FY 2026-27

Ministry of
MSME

Accelerate MSME sector's performance by
strengthening financial institutions, enhancing
centre-state partnerships, addressing issues with

late payments and the greening of MSMEs, It involves
strategic investment plans (SIPs).

2023-24 rollout - an outlay of Rs 6,000 crore (Finextra,
2023).

SIDBI-4E Scheme
(End to End Energy Efficiency)

2014

SIDBI

Provide financial assistance to MSMEs, promote energy
efficiency and sustainability.

Loan amount between ¥10 Lakhs to 5 Crores at 6.4%
to 7.5% interest rate.

PRGFEE

(Partial Risk Guarantee Fund for
Energy Efficiency) (BEE, accessed
2023)

2008

BEE

Provides financial institutions with partial coverage
of the risk involved in extending loans for energy
efficiency projects.

50% of the loan amount/Rs. 10 crore per project.

CGTMSE
(Credit Guarantee Fund Trust for [elus]
Micro and Small Enterprises)

Ministry of
MSME & SIDBI

Credit guarantee for lenders up to 50-85% on defaults
made by MSME borrowers on collateral-free loans
extended through primary lending institutions,

FY24 - Infusion of around Rs 9,000 crore into the

fund - lowered the cost of credit by 1% to allow the
MSME sector to avail cumulative collateral-free credit
guarantee of Rs 2 trillion (Finextra, 2023).

CLCSS

(Credit Linked Capital Subsidy
Scheme for Technology
Upgradation)

2000;
Revamped in
2005

Ministry of
MSME - 12
nodal banks
including SIDBI

Implemented through 12 nodal agencies such as SIDBI
& other Primary Lending Institutions.

Facilitation of technology upgradation - an upfront
subsidy of 15% on institutional credit up to ¥ 1 crore for
MSMEs in various sub-sectars.

SRIJAN Scheme
(TIFAC-SIDBI Revolving 2010
Technology Innovation Fund)

SI0BI

Financing for development, demonstration, and
commercialization of innovative technology projects by
MSMEs.

Maximum loan amount of up to INR 2 Crores at 5%
interest rate.
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3

Integrating Best Available Technologies and Input-based Solutions in the DRI process (Ghosh et al., 2021)

Best Available
Technologies
(Short &
Medium term)

Estimated
Investment
required
(UsSD
million)

Estimated Energy
Savings saving
(UsD (Geal/
million) year)

Technology Description

The producer gas is supplied
instead of coal in the rotary

GHG

reduction
(tco,/
year)

Payback
(Year)

Plant Capacity

100 TPD (the
plant will have to

Coal X : ! X )
gasification kiln. Thg process ;qn5|§ts of invest in setting
for partial pyrolysis and gasification. IThe 1.3167 0.3148 21840 7500 NA up a producer
substitution producer gas (CO and H2) is gas system of

partially substituted instead corresponding

of coal for combustion capacity)
Use of iron ore To re_duce the thermal load

) and increase the load of Iron 0.3947 27300 9400 NA 100 TPD

pellets in DRI

ore pellets.

The cooling tower is equipped

with an automatic control

system to regulate fan
Thermostatic operation Instead of manual For a motor with
controller for ~ CONtrols. It reduces the 0.0002 0.0005 12 1 05 410 Kw capacity
cooling tower temperature of incoming for 100 TPD

water based on wet bulb

temperature and relative

humidity of ambient

conditions.

The metal blades in cooling

tower fan can

be replaced with lighter fibre-
FRP blades for  reinforced For a motor with
cooling tower plastic (FRP) blades, which 0.0008 0.0003 9 8 2.4 a capacity of 7.3
fans would reduce lw

the power consumption of the

cooling

tower system.

Energy-efficient centrifugal

pumps can be used in place The motor rating

of inefficient pumps, which of an energy-
Energy-efficient  provide advantages such as efficient system
pumps high-flow rates, smooth and 0.0024 0.0023 [ 69 08 will be 18.5 kW,

non-pulsating delivery, and replacing 30-kw

regulation of flow rate over a inefficient pumps

wide range.

VFD for each fan can be used

to attain precise control

of temperature. The main ,

. advantage of the use of Decentralized

Decentralized decentralized VEDs is that VFD systems for
VFDs for shell 0.0036 0.0006 16 16 5.2 shell air fans for

air fans

it eliminates the manual
intervention in controlling
airflow across the kiln, leading
to close control over the
temperature in each zone.

100 tpd capacity
rotary kiln
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Best Available Estimated Estimated Energy GHG

Technologies L =l Savings saving reduction Payback
(Short & (USD (Geal/ (tco,/ (Year)
Medium term) million) year) year)

Plant Capacity

Technology Description required
(UsSD
million)

Energy-efficient

The motive loads are the
major consumers of electricity,
which includes equipments
like kiln drive, 1D fan, shell air
fans, crushers, cooling tower
pumps, material handling

A typical example
of electrical motor
application is ID
fan in rotary kiln,
which uses 75 kW

: 0.0036 0.0008 19 8 4.8 standard motor in
motors system, and air compressor. 4 100-tnd plant
For a 100-tpd coal-based DRI ! pd plant.
o This standard
plant, the motor capacity is in motor can be
the range of 7.5 kW to 75 kW. ,
replaced with an
Most of the motors used are IE3 (4-pale) motor
of standard type. P
The VFD is used to minimize
electnqty gonsumptmn during VED with a rated
unloading in the rotary screw
VFDs for air compressor. VFD-enabled power of 22 Kw
. ' ) 0.0036 0.0028 71 67 1.3 and with a full
COMpressors air compressors can deliver :
, . — time load of 3,110
variable airflow to maintain
h/year
set pressure based on end-
use points.
The high-alumina low-cement
castable refractory material
can be replaced with mullite- Mullite-based
Muthe;bused based high G|Um|ﬂl]. castable 0.0605 0.0436 3033 1050 41 ||Ir1|ng of rotary
kiln lining refractory for reducing the kiln of 100 tpd
outer-shell temperature and capacity
heat loss through the klin
shell by 30 per cent.
Energy saving
. . that can be
A vapour absorption machine achieved b
(VAM) can be utilised to replacin y
WHR - Vapour replace existing cooling co%ventigonul
Absorption arrangements. The existing 0.0085 0.0035 36 34 2 . :
; ; o chillers with a
Chiller standalone air conditing
, VAM-based
system can be replaced with <ystem of 10 TR
WHR based VAM. yste
(cooling load)
capacity
The WHR-based rotary drum
g -co e on e el o
moisture . 0.121 0.0799 5539 1300 15 100 TPD
reduction using the fo—gusgs geqeruted
from the rotary klin during the
process for iron production.
The off-gases generated
from the rotary kiln during
the process can be recovered
WHR-Iron ore - using the WHR boiler to 0.4238 0.3935 02360 7726 11 200 TPD
preheating generate a high-pressure

system for preheating of iron
ore, resulting in lower coal
consumption.




Best Available
Technologies
(Short &
Medium term)
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Technology Description

Estimated
Investment

required
(UsSD
million)

Estimated
Savings

(USD

million)

Energy
saving
(Geal/
year)

GHG
reduction
(tco,/
year)

Payback
(Year)

Plant Capacity

A kiln with 200
TPD production
capacity has

The off-gases generated a WHR power
: ) generation
from the rotary klin during facilty of
WHR - Power the process can be recovered acl ty o 4 MW,
. ) . 3.3902 1.0582 20227 19300 3.2 A kiln with 100
generation using the WHR boiler to .
‘ TPD production
generate a high-pressure .
, capacity would
system for power generation
have a power
generation
potential of 1.5-2.5
MW
Annexure - 4

Integrating Best Available Technologies in EAF and IF processes (TERI, 2017)

Best Available
Technologies
(Short and
Medium term)

Estimated

Technology Description

million

The metal blades in
the cooling tower fan

Investment
required USD

Estimated
Savings/
year (USD
million)

Energy saving

GHG
reduction
(tco,
/year)

Payback

(Year)

Plant
Capacity

can be replaced with Reduction Values based
FRP blades in ‘fibre reinforced plastic’ in electricity on cooling
cooling tower (FRP), lighter blades. 0.0024 0.0024 consumption of 40 0.8 tower of 1.5
g Using FRP blades would cooling tower fan lakh kCal
reduce the power by 15-25% capacity
consumption of the
cooling tower system.
Generally, the pumps'’
efficiency in the cooling ,
PR energy savings
water circuit is in the :
Installation of  range of 40-60 %. The with use of £& Values based
. : ' 0.0061 0.0097 pumps in cooling 90 0.5-1 on a 100 hp
EE pumps installation of EE pumps .
for pumping water for water system Is pump
. X about 15-25%.
cooling could increase
energy savings.
The off gases generated
from various reactions
Variable inside EAF are removed Reduction
frgquepcy from the EAF us'mg 0.0091 0.0091 in elettnulty 120 1 50 tonne
drives in ID a fumes extraction consumption by furance
fans system, which is 15 to 20%

typically equipped with
a high-power ID fan.

o1




Towards an Enabling Environment

Best Available
Technologies
(Short and
Medium term)

Estimated

Technology Description

million

To reduce the overall

Investment
required USD

Estimated
Savings/
year (USD
million)

Energy saving

GHG
reduction
(tco,
/year)

Payback
(Year)

52

Plant
Capacity

Waste heat energy consumption, Furnace oil
recovery for the waste heat gases : )
boiler feed (900-1200°C) can be 0.0121 0.0484 EG\//LHrg by 22 1510 0.2-05 NA
water recovered and reused g
for pre-heating.
To reduce the overall
energy consumption,
Srcéﬁgutin the waste heat gases 50 tonne
P g (900-1200°C) can be 0.2422 0.3245 41 kwh/t 5900 0.5-1
(bucket furnace
recovered and reused
System) :
for a pre-heating scrap
charging bucket.
To reduce the overall
energy consumption,
Scrap the waste heat gases
preheating (300-1200°C) can be 50 Tonne
(Continuous recovered and reused 0.4843 0 NA 8860 ! furance
System) for a continuous pre-
heating scrap charging
system.
To reduce the overall steel IF with
energy consumption, 5 tonnes
the waste heat gases capacity
Ladle Pre- (900-1200°C) can be . with 8 heats
heating (BEE) recovered and reused 0.0121 0.0121 10-15 Tok/yr 150 ! per day and
for pre-heating ladle 12,000 tonnes
used to transport of annual
molten liquid. production
Annexure -5

Integrating Best Available Technologies and Input-based Solutions in the Steel Re-rolling Process

(Unido, 2020)

Best Available
Technologies
(Short and
Medium term)

Technology Description

Conventionally, the pulveriser
is inefficient due to no proper
control over air and fuel leading

Estimated
Investment

required USD
Million

Estimated
Savings/year
(USD million)

Energy

saving
(Geal/
year)

GHG
reduction
(tco,
/year)

Payback
(Year)

Plant
Capacity

Modified to improper combustion. In an Considering
pulverized coal L Y 0.02 0.031 181 718 09 a10t/h
feeding system efficient System, coal is pre- SRRM plant
crushed and dried to remove the
moisture and then coal is fed into
the pulveriser.
Conversion of
fossil fuel to Natural gas is used instead of Considering
Natural gas coal for better combustion and to  0.05 0.052 31391 14800 01 al15t/h
based reheating reduce burning losses. furnace

furnace
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Estimated
Investment
required USD
Million

Best Available
Technologies
(Short and
Medium term)

Energy GHG
saving reduction
(Gceal/ (tco,
year) /year)

Estimated
Savings/year
(USD million)

Plant
Capacity

Payback
(Year)

Technology Description

Typically, all conventional

furnaces have various losses due 15 t/h
Energy Efficient  to inefficient design. The energy- furnace
Re-heating efficient design of the re-heating 0.18 0199 8526 94.6 1.5 fired by
Furnace furnace consumes less fuel pulverized
and heat losses by increasing coal
productivity.
conversion of Coal-based methane is a carbon-
fossil fuel to o
Coal-Based neutral fuel extracted from coal Considering
beds. It's a form of natural gas 018 0.289 6354 9365 0.8 a15t/h
Methane (CBM) . o ,
, used in re-rolling instead of solid furnace
based reheating
fuel.
furnace
Conversion of
fossil fuel to Biogas is a carbon-neutral fuel .
biomass-based  generated from agricultural Considering
. 0.18 0.605 4543 11915 0.2 a15t/h
producer gas waste that can be used in re- .
. L . SRRM unit
re-heating rolling instead of solid fuel.
furnace
Installation of
high efficiency The waste heat generated
metallic from the re-heating furnace is 15 tph
) . 0.03 0.099 5724 2,262 0.4 furnace
recuperator recovered by the installation of .
. ; capacity
in re-heating recuperator,
furnace
Installation of Installation of automatic and
agutomation & control system basic monitoring 15 tph
control system instruments like thermocouples 0.03 0.061 1331 526 05 furnace
in re-heating can increase the furnace capacity
furnace efficiency at optimal level.
The critical components of
energy-efficient pulverisers such
as a Hammer, a mild steel liner
Installation of (Use grooved EN-31 hardened Considering
Energy Efficient  steel plates or cast high 0.02 0.010 9N 359 0.7 a0 t/h
Pulveriser manganese), a classifier, and an SRRM plant
in-built blower. This can enhance
the efficiency of the furnace by
reducing energy consumption.
The flue gases from the re-
Installation of heating furnace are passed Considering
Coal Drying through a cyclone dyer for 0.02 0.052 3032 1198 05 al15t/h
system removing the moisture from the SRRM plant
coal,
S;Velg Eourmer Swirl burners are used for proper Considering
. control of air fuel-mixture in re- 0.02 0.009 1001 395 06 al15t/h
Pulverized Coal }
o heating furnaces SRRM plant
Firing
Installation of Anti-friction roller bearing is
Anti-friction used instead of conventional Considering
Roller Bearing metal bearing for improving 0.06 0138 730 763 05 al15t/h
in Rolling Mill transmission efficiency and SRRM plant
Strands reducing energy consumption.
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Best Available Estimated . Energy GHG
. Estimated . .
Technologies Technoloav Descriotion Investment Savinas/vear 9ving reduction Payback Plant
(Short and y P required USD gs/y (Gcal/ (tco (Year) Capacity
\ L (USD million) 2
Medium term) Million year) /year)
Installation
of Universal Universal spindles and couplings considering
Couplings/ are used instead of conventional  0.06 0.062 350 371 1 a15t/h
Spindles in wobbler couplings and spindles. SRRM unit
Rolling Mill
Installation
o tove) - [ojehee e e
Tilting Table / gy consumption 0.06 0.166 2221 1025 0.4 015 t/h
. Automatic Material handling .
Repeaters in . SRRM unit
: ; system is installed.
Rolling Mill
Replacement
of Existing Replacement of energy efficient ideri
Motors with IE3  motors instead of conventional Considering
- X 0.0005 0.001 7 76 8 a?20hp
Class Efficiency  motors improves process
- L motor
Energy Efficient  efficiency.
Motors
Conventionally, the re-rolling
mills are built without proper
Revamping of layout design. The revamping Considering
i %HE of the rolling mill significantly 012 0.27 4373 1972 05 a5 t/h
g determines the mill's productivity, SRRM unit

energy consumption and
efficiency.

Annexure 6
Assumptions for the Calculation of Overall Investments

Plant
Capacity

Cost - USD
Million

Production

Source
Route

Comments

Production Route

. ) As per stakeholder consultation
The minimum capacity

Natural Gas 10 M 995400 of qos based DRI plant the cost of a 1 MT natural gas
Based Plant ' g P based DRI plant is about USD
should be 1.50 Mt, .
400 million
As per stakeholder
consultations the cost of a
DRI Hydrogen Based
P?:]ﬂt g 1.0 Mt 2300-2500 1 MT greenfield hydrogen based
DRI plant is about USD 2.3 - 2.5
billion
Total value of all BATs
BATs for DRI 100TPD 5.34 for DRI - Check Sheet - Gosh et al, TERI 2021
DRI_BATs
BATs for EAF Total value of all BATs for
EAF and IF and IF 100 TPD 0.77 EAF/IE TERI, 2017
Stgel Re—‘ B/Isz for Re-rolling 103 Total vlolue of all BATs for UNIDO, 2020
rolling mills Mills Re-rolling
Scrap Input Processing Plant 1MT 3.80 David. M,, 2021
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Plant
Capacity

Cost - USD
Million

Production
Route

Production Route

Energy required

Comments

Source

per tonne of liqguid  KWH 420-755 TERI, 2017
steel
Renewable 1MW 5
energy W
Cost of 1 MW energy
Amplus Solar, 2023
Solar Plant produced 4000 P
in 1MW per
day
Currency .
i Conversion rate - USD to INR - 82 INR = 1USD
Conversion

Annexure -7

Guide to Technological Readiness Level (TRL) (Source: IEA, 2021)

Stage TRL Description

Initial Idea

Basic principles have been defined

Concept Application Formulated

Concept & application of solution have been formulated

Concept needs Validation

Solution needs to be prototyped and applied

Small Prototype Early Prototype

Prototype proven in test conditions

Large Prototype

Components proven in conditions to be deployed

Large Prototype
Full Prototype at Scale

Prototype proven at scale in conditions to be deployed

7 Pre-Commercial Demonstration

Solution working in expected conditions

First of a Kind Commercial

Commercial demonstration, full scale deployment
in final form

Commercial Operation in Relevant
Environment

Solution is commercially viable, needs evolutionary
improvements to stay competitive

Integration Needed at Scale

The solution is commercial & competitive, but needs
further integration efforts

Mature Proof of Stability Reached

Predictable growth
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ANNEXURE -A/16

Decarbonising Coal-based
Direct Reduced Iron Production

Surveying the Landscape in Steel Clusters of India

Kartheek Nitturu, Pratheek Sripathy, Rishabh Patidar, Sabarish Elango,

Deepak Yadav, and Hemant Mallya

Issue Brief | July 2024
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Image: Sabarish Elango/CEEW

ifl

CEEW's researchers visited a 200 tonnes per day (TPD) coal-DRI rotary kiln in Raipur, Chhattisgarh, as part of the DRI plants survey.

Executive summary

India is an emerging economy whose steel demand

is growing at a significant pace. Given the nature
and technology mix of the steel sector in India, coal-
based direct-reduced iron (DRI) is expected to play

a significant role in the upcoming ramp-up of steel
production. The National Steel Policy, 2017 projects that
by 2030, of the 80 million tonnes per annum (MTPA)

of DRI production, 70 per cent will be coal-based. In
addition, the installed steel production capacity in
India is 155 MTPA, and the installed iron capacity is 136

MTPA, of which coal-based DRI plants contribute 37
MTPA (Joint Plant Committee 2023). Coupled with the
fact that the type of coal and iron ore utilised for DRI
production has an impact on the emission footprint, it
is necessary to quantify the impact of the quality and
quantity of the input materials. Given this context, the
survey was initiated to study raw material, type of fuel,
and extent of decarbonisation achievable in coal-based
DRI production in the steel industry.

S7
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We surveyed 30 plants across the Bellary (Karnataka),
Raipur (Chhattisgarh), and Raigarh (Chhattisgarh)
clusters, representing nearly 14 per cent of the total
installed steel capacity in the country. This survey

was aimed at understanding energy consumption
patterns, the associated operational challenges, and the
adoption of energy-efficient practices, which can inform
decarbonisation in DRI plants. The key findings are as
follows.

A. Key findings

This section compiles the findings of the survey and
is a synthesis of the responses received from the plant
operators at the clusters in focus.

Ore and coal consumption: Our survey findings
indicate that the consumption of lump ore is

higher compared to that of pellets, with respective
consumption rates of 1.8 to 2 t-ore/t-DRI for lump

ore compared to 1.4 to 1.6 t-pellets/t-DRI for pellets.
Additionally, imported coal consumption ranges from
0.9 to 1 t-coal/t-DRI (tonnes of coal per tonne DRI).
This varies depending on whether the coal used is

domestically sourced or a mix, with consumption
ranging from 1.4 to 1.8 t-coal/t-DRI. This is depicted
graphically in Figure ES1. The type of coal consumed
varies by region. The Bellary cluster relies mostly

on imported coal, while the clusters in Raipur and
Raigarh depend on a mix of imported and domestic
coal or exclusively on domestic coal.

Electrical consumption: The average electrical
consumption is in the range of 55 kWh/t-DRI to 65
kWh/t-DRI (kilowatt-hour per tonne DRI). Depending
on the coal and ore consumption, emissions related
to DRI are estimated to range from 1.54 to 2.08
t-CO2/t-DRI (tonne CO2 per tonne DRI). Other than
coal-based DRI plants, we also examined induction
furnaces (IFs), which had a spectrum of scrap
utilisation percentages, averaging around 12.5 per
cent across IF plants. Power consumption in plants
using scrap varies from 800 to 9oo kWh. We engaged
with industry experts who remarked that IFs using
100 per cent scrap typically consumed only about 550
kWh of electricity. Thus, increasing scrap utilisation
would increase energy efficiency.

The quantity of coal consumption is directly linked to the quality of the coal
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* Penetration levels of energy-efficiency
technologies: Our survey also revealed that some
plants are yet to adopt energy-efficient measures.
Notably, most plants with a capacity of less than 200
tonnes per day (TPD) do not have waste heat recovery
(WHR) systems installed. Beyond energy efficiency,
alternative energy sources like natural gas, hydrogen
and renewable power emerge as the next frontier
in decarbonising this sector. It is evident from the
survey that the incorporation of alternative energy
sources is crucial to reduce the carbon footprint
further.

To summarise, our survey showed that the rate of

coal consumption in a particular cluster is highly
dependent on the source of the coal. It also showed

that the rate of iron ore consumption depends on the
form of consumption — that is, lump ore or pellets.

More importantly, the survey also revealed that there

is significant room for improvement in terms of the
adoption of energy-efficient technologies, particularly in
plants with a capacity of less than 200 TPD. It reaffirmed
that opting for pellets over lump ore and minimising

the ash and sulphur content in coal leads to a reduction
in emissions. When utilising domestic coal and lump
ore, the emission rate is 2.08 t-CO2/t-DRI, whereas

when using pellets, it decreases to 1.84 t-CO2/t-DRI. The
combination of pellets with imported coal results in an
even more substantial emissions reduction, reaching
1.53 t-CO2/t-DRI.

B. Recommendations

The following recommendations can address key issues
and opportunities identified in our study to facilitate
decarbonisation of coal-DRI in India.

* Due to the wide variation in fuel and raw material
consumption, there is a lack of clear understanding
of the functioning of rotary kilns. A detailed study
should be conducted to characterise rotary kilns and
evaluate their potential for decarbonisation.

* An assessment of waste heat recovery (WHR)
potential and potential incentives is necessary to
promote wider adoption in the SME sector.

* The economics of pelletisation should be evaluated,
considering the trade-offs involved w.r.t lower coal
consumption but higher pellet cost.

» Explore the potential of alternative decarbonisation
options such as alternative fuels, through the
implementation of pilot studies.

1. Introduction

India is the largest producer of coal-based DRI, a key
component of steel production (World Steel Association
2022). The steel demand is significant in India, given
that it is a growing economy. The installed steel
production capacity in India is 155 MTPA, and the
installed iron capacity is 136 MTPA, of which coal-based
DRI plants contribute 37 MTPA (Joint Plant Committee
2023). The National Steel Policy, 2017, projects that by
2030, of the 80 MTPA of DRI produced, 70 per cent will
originate from coal-based DRI processes (National

Steel Policy 2017). Therefore, coal-based DRI plants

are expected to contribute significantly to India’s steel
production capacity in the near future.

The Indian steel sector is highly heterogeneous. The
blast furnace industry has a small number of large
players. About 54 pig iron plants in India produce 78
MTPA of hot metal output. In contrast, the DRI sector

is dominated by many small players. About 283 DRI
plants produced 31 MTPA of DRI in 2021. There is a lack
of data regarding variations in energy and material
consumption in the DRI sector across clusters. To bridge
this gap, the Council on Energy, Environment and Water
(CEEW) conducted a survey to collect primary data
regarding the technical, operational, and other plant-
specific parameters of the DRI sector. The technical
details studied include the kind of kilns in use, the
quality and quantity of incumbent fuels, which are
predominantly coal, and operational details, like the
fuel source and the use of energy efficiency measures.

Image: Sabarish Elange/CEEW

Scrap based induction furnace unit in Bellary.
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2. Sample size of the
survey

The 37 MTPA of coal-based DRI production capacity is
distributed across various states, as depicted in Figure 1.
It is seen that all these plants are strategically situated
near ore-rich locations. While 283 plants are officially
listed, it’s important to note that there are more than
300 plants across the country (Ghosh, Vasudevan, and
Kumar 2021). It is difficult to clearly demarcate ‘big’

and ‘small’ DRI plants due to the absence of definitive
parameters. Nevertheless, plants with a capacity below
300 TPD are generally considered smaller, while those
surpassing this capacity are categorised as larger plants,
as shown in Figure 2. Notably, 193 plants fall within the
smaller capacity range. As illustrated in Table 1, the

This survey covers Raipur, Raigarh,
and Bellary clusters that constitute
13% of total DRI production in the
country.

states of Chhattisgarh, Odisha, Karnataka, West Bengal,
and Jharkhand collectively contribute to 86 per cent of
India’s sponge iron production. Through this survey,

we aim to collect diverse plant-level data from various
clusters and identify the challenges that industries face
while transitioning to low-carbon-emission alternatives.
To do so, we visited the Raipur, Raigarh, and Bellary
clusters. These clusters were specifically chosen since
they are representative of most DRI plants in the
country, and the results of the survey can be assumed to
be uniformly applicable.

Figure 1 DRI plants are proximal to ore-rich areas in the eastern parts of the country

.)“.
®

Sponge iron cluster in Raipur, Raigarh (Chhattisgarh), and Bellary (Karnataka) were covered for the assessment

@ Large Coal DRI ® Small Coal DRI

Source: Authors’ compilation; JPC 2023. Iron & Steel Database. Kolkata: Joint Plant Committee
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86% of the DRI production capacity is in five states

Parameter ‘

Chhattisgarh 2.88 (48) 6.4 (21) 9.28 (69)
Odisha 2.77 (52) 794 (23) 10.71 (75)
Karnataka 1.95 (30) 1.49 (7) 3.44 (37)
West Bengal 1.34 (24) 3.98(11) 5.32 (35)
Jharkhand 0.87 (13) 2.58 (11) 3.45 (24)
Telangana 0.49 (10) 0 (0) 0.49 (10)
Gujarat 0.24 (3) 1.08 (5) 1.32(8)
Uttar Pradesh 0.24 (3) 0.3(1) 0.54 (4)
Maharashtra 0.16 (3) 0.85 (4) 1.01(7)
Tamil Nadu 0.13(3) 0.4 (3) 0.53 (6)
Andhra Pradesh 0.12 (2) 0.64 (3) 0.76 (5)
Goa 0.1(2) 0.13(1) 0.23(3)
Total 11.3 (193) 25.8 (90) 37.1(283)

Source: Authors’ compilation; JPC. 2022. The Indian Iron and Steel Database 2021—22. Kolkata: Joint Plant Committee
Note: Small coal DRI kiln <300 TPD; large coal DRI kiln > 300 TPD (in MTPA)

f.

Image: Sabarish Elango/CEEW

= . E = - .

A 100 tonnes per day rotary-kiln in the Raipur cluster, Chhattisgarh.
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Figure 2 Most DRI plants have a capacity range of 100 to 300 TPD and 23% of which is located in Chhattisgarh
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Our survey encompassed manufacturing units with a plants, accounting for 1.77 MTPA. In Raigarh, which
total capacity of 4.94 MTPA, which constitutes 13 per has an installed capacity of 3.76 MTPA, six plants

cent of the overall capacity of coal-based DRI plants. were surveyed, accounting for 2.14 MTPA. In Bellary,
The coverage of the survey is schematically shown in which has an installed capacity of 2.36 MTPA, our
Figure 3. The three clusters surveyed — Bellary, Raipur, coverage spanned 1.03 MTPA across 12 plants. It’s worth
and Raigarh — are responsible for 45 per cent of India’s noting that our sample includes plants with a range of
total production capacity. In Raipur, where the installed capacities, from 50 TPD to larger plants.

capacity is 5.02 MTPA, our coverage encompassed 12

Figure 3 13% of production capacity across India was surveyed
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3. Insights from the survey

Our survey collected data regarding the source, quality,
and quantity of inputs and the penetration level of
decarbonisation measures at each of the plants visited.
It was observed that most of the plants in India primarily
employ the Stelco-Lurgi/Republic Steel-National Lead
(SL/RN) technology, while some use a variation of this
technology. Although input materials may be different,
operating conditions remain largely similar. The primary
inputs for coal-based DRI plants include iron ore, coal,
electricity, and supplementary materials like dolomite
and limestone. The survey also collected details
regarding the quality of coal and the share of electricity
from different sources like captive power plants and the
grid. It is crucial to note the types of coal and iron ore
being utilised because the emissions produced by these
plants are closely related to the type of input (Nduagu et
al. 2022).

3.1Iron ore consumption

Iron ore is used in the form of pellets, lump ore, or a
mix of both in DRI production. Pellets are produced
from beneficiated ore or iron ore fines, which have a
higher concentration of iron oxides. In contrast, lump
ore is produced directly by crushing and separating raw
iron ore into fines and lumps. Figure 4 schematically
shows the distribution of iron ore/pellet use across the
clusters surveyed. Our observations in Bellary indicate

An employee showing a CEEW researcher, dolomite being fed via conveyor belts to the rotary kiln, in Raipur, Chhattisgarh.

that among the 12 plants, only 5 utilise pellets, while the
remainder opt for a mix or exclusively use lump ore. In
Raipur, the majority of plants utilise pellets, except for
two plants. In Raigarh, however, most plants use lump
ore except for one plant. In addition, it can be concluded
that the use of lump ore is still prevalent due to the

lack of availability of sufficient quantities of pellets.
This assessment is in correlation with the findings of
the Ministry of Steel (Ministry of Steel 2023). However,
among the plants surveyed, ~30 per cent of plants
apparently use lump ore because of operational issues,
such as ring formation.

The graph in Figure 5 shows the ore consumption
pattern across the clusters surveyed. Based on the
survey findings, we can infer that iron ore consumption
is comparatively lower in the form of pellets, ranging
from 1.4 to 1.5 t-ore/t-DRI and peaking at a maximum of
1.6 t-ore/t-DRI. Conversely, with lump ore, consumption
ranges from 1.8 to 2 t-ore/t-DRI. This essentially means
that in terms of resource efficiency, the use of pellets is
more beneficial for DRI production. It is important to
note that in the case of the Raipur cluster, the difference
in the quantity of ore consumption is much lower in
comparison to others since only two plants used lump
ore along with pellets, while all the others surveyed
used pellets exclusively. Hence, we can safely conclude
that the Raipur cluster predominantly uses iron ore in
the form of pellets.

RIS RUCERY |
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Figure 4 The use of lump ore for DRI production is still significant
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3.2 Coal consumption

A significant proportion of DRI manufacturers in the
country use various grades of coal imported from
countries such as South Africa, Russia, and Indonesia,
while others use domestic coal or a mix of both. As
depicted in Figure 6, all the plants in the Bellary
cluster use imported coal. In contrast, in the Raipur
and Raigarh clusters, most plants use a combination of
domestic and imported coal. Only one plant in Raigarh
and three plants in Raipur use domestic coal solely. The
use of imported coal seems to be more region-specific
and supply-dependent.

Drawing from the survey, it is evident that coal
consumption varies based on whether the coal is
imported or domestic. In the case of domestic coal,
consumption ranges from 1.4 to 1.6 t-coal/t-DRI.
However, with imported coal, consumption is notably
lower, ranging from 0.9 to 1.1 t-coal/t-DRI. This disparity
is attributed to factors such as the high ash and sulphur
content and, consequently, the lower calorific value of
domestic coal. Figure 7 shows that coal consumption
per tonne of DRI in Raigarh is highest due to the higher
proportion of domestic coal used, while in clusters

like Bellary, it is significantly lower since high-quality
imported coal is used. Furthermore, our survey also
revealed that consumption varies depending on whether
pellets or lump ore are used.

Figure 6 The use of imported coal is significant in the DRI industry
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The quantity of coal consumption is directly linked to the quality of the coal
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Coal consumption with respect to the type of ore

From Figure 7, it can be seen that in the Bellary region,
a majority of the coal consumed comes from imported
sources. There is also a discernible difference in
consumption depending on whether pellets or lump
ore are used. Specifically, when using pellets, the

coal consumption per tonne of DRI tends to be lower.
Although the difference is not substantial, there’s a
definite trend towards reduced coal usage. Additionally,
it’s important to highlight that a lower amount of

coal is consumed when it has a uniform composition,
size, porosity, and swelling index as well as when it
has been dried to minimise moisture. Thus, the use of
well-processed materials translates to smoother kiln
and furnace operations, contributing to enhanced
productivity of the plant.

Notable differences in coal consumption are seen in
Raigarh and Raipur especially, based on pellet or lump
ore usage, with the former consuming lower amounts

aiilig

NG

Imported coal

> 09-11

Tonnes coal per tonne DRI

of coal when using pellets. It should, however, be noted
that pellet production also requires energy, which leads
to emissions. As apparent in Figure 7 and 8, coal usage
is dominant in Raigarh, while Raipur experiences a
mixture of coal types. Importantly, we observed far more
domestic coal is required to generate a tonne of DRI
compared to mixed coal.

3.3 Electrical consumption

This section highlights power consumption patterns
across DRI plants only in the Bellary cluster since data
for the other two clusters were not available (Figure

9). The data revealed that most DRI plants consumed
between 55 and 65 kWh/t-DRI, while some consumed 8o
to 100 kWh/t-DRI. The survey also showed that plants
with capacities greater than 300 TPD have installed
captive power plants, while smaller entities rely
completely on grid supply.
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Figure 8 Coal consumption is directly influenced by the type of ore used
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Figure 9 Most DRI plants consume 55 to 65 kWh/t-DRI
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BOX1

The choice of raw materials has a direct effect on the emission intensity of the DRI

The information gathered from our survey enabled us to estimate CO2 emissions based on certain industry-applicable
criteria. It reaffirmed that opting for pellets over lump ore and minimising the ash and sulphur content in coal leads to
a reduction in emissions. When utilising domestic coal and lump ore, the emission rate is 2.08 t-CO2/t-DRI, whereas
when using pellets, it decreases to 1.84 t-CO2/t-DRI. The combination of pellets with imported coal results in an

even more substantial emissions reduction, reaching 1.53 t-CO2/t-DRI, as depicted in Figure 10. It is worth noting

that our analysis considers the emissions associated with pellet-making at 0.25 t-CO2/t-pellet (Lv, Sun, and Su 2019).
In essence, the reduction in emissions is due to the reduction in coal consumption. As previously discussed, coal
consumption is intricately linked to the quality of coal and type of ore. Thus, the choice of material has a significant

impact on carbon emissions.

Figure 10 The use of pellets and imported coal results in the lowest emissions intensity for DRI plants
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3.4 Penetration of energy-
efficiency technologies

The survey showed that there is still significant room

for adopting energy-efficient technologies in DRI
manufacturing. The implementation of energy efficiency
measures results in a notable reduction in emissions.
Figure 11 shows the penetration of energy-efficient
technologies in the surveyed plants, where the region
shaded in green represents the percentage of technology
adoption, and the grey represents the share of plants
that have not responded to the survey. However, by

and large, energy efficiency measures have not been
implemented. An important point to highlight is that

the penetration of energy-efficient technologies is

Pellet (1.5 t/t-DRI) +

Waste heat recovery

imported coal
(0.9 t/t-DRI)

based on the total capacity of all the surveyed plants
rather than the number of plants. The penetration rate
of waste heat recovery boilers (WHRBs) stands at 65

per cent, while pellet use has an adoption rate above

70 per cent. Similarly, the combustion of dolochar, the
residual unburnt carbon produced as a by-product of
coal-based DRI production, exhibits a penetration level
exceeding 50 per cent. While WHRBs make use of waste
flue gases from the kiln to generate power, dolochar acts
as low-grade fuel that can be mixed with coal to produce
power. It can also be sold directly in the market. Other
energy efficiency measures, such as preheating, variable
voltage frequency drive (VVFD), and ore beneficiation,
have a penetration rate of less than 10 per cent.
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Figure 11 The penetration of energy efficiency measures in small-scale entities is low
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Installation of waste heat recovery

WHR from rotary kiln flue gases offer significant
power-generation potential. The schematic in Figure

12 shows that an average installation of around 2 MW
has been achieved for every 100 TPD, equivalent to

450 kWh/t-DRI. However, in practice, the industry can
expect to recover a maximum of 350 to 380 kWh/t-

DRI. From our survey, we found that facilities with
production capacities greater than 300 TPD have already
implemented WHR systems, while plants with lower
capacities have not. Of the 16 plants in our survey

that have capacities lower than 300 TPD, only one has
installed a WHRB. This can be explained by the fact that
larger plants (>300 TPD) are covered under the Bureau
of Energy Efficiency’s (BEE) Perform, Achieve, and Trade
(PAT) scheme, which effectively incentivises energy
efficiency measures. Smaller facilities, on the other
hand, may not have installed WHR systems because

the scheme excluded the majority of them. It has been
estimated that for every 100 TPD kiln capacity, 1.5-2.5
MW waste heat recovery capacity is installed.

In addition, according to our internal analysis,

the average capacity of rotary kilns for plants with
capacities lower than 300 TPD is 171 TPD. Assuming an
average capital investment of INR 9 crore/MW (USD ~1
million/MW), an average 3 MW capacity WHRB needs an
investment of about INR 27 crore (Elango et al. 2023).

mixed with coal for >60% FeT

power generation

In the absence of enforcement schemes, like PAT, or
carbon pricing and financing mechanisms, like energy
service companies, these small-scale entities will
prioritise production capacity addition over making
existing infrastructure more efficient.

3.5 Scrap share and electrical
consumption in IFs

Another aim of our survey was to gather specific insights
into the characteristics of IFs. Our findings revealed that
there is approximately 10 to 20 per cent scrap utilisation
in IF plants. On average, the scrap content in these IF
plants is 12.5 per cent. The power consumption in these
plants varies from 800 to 9oo kWh per tonne of crude
steel (tcs). A notable insight emerged in discussions
with industry representatives: when 100 per cent scrap
is used in the IF, the electricity consumption could be
reduced significantly to around 550 kWh/tcs. Our survey
found that IF entities located near DRI production
clusters used DRI and only a low proportion of scrap.
However, we can infer that stand-alone IFs situated far
from clusters are likely to utilise a low proportion of DRI
and maximise the use of scrap, with the possibility of
reaching 100 per cent scrap utilisation.
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Figure 12 Survey shows that waste heat recovery is unfavourable for plants with kiln capacities less than 200 TPD
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4. Conclusion

Coal-based DRI is vital to India’s steel industry,
contributing 37 MTPA of steel capacity. Our survey,
covering 4.94 MTPA (13% of the total coal-based DRI
capacity), highlighted the decarbonisation challenges
across different steel-making clusters, offering a
comprehensive industry perspective.

Most plants in India currently employ the SL-RN
technology or variations of SL-RN exclusively. While
there may be variations in input materials, operating
conditions remain largely similar. The survey also
concluded that most coal-based DRI manufacturers

in the country still use lump ore due to the lack of

an adequate supply of pellets, leading to higher coal
consumption and, hence, emissions. For 1 tonne of
DRI, the plants require 1.4 to 1.6 tonnes of pellets. In
the case of lump ore, this increases to 1.8 to 2 tonnes of
lump ore. Apart from this effect of pellets and lump ore
on coal consumption, the quality of coal also plays an
important role. When a mix of imported and domestic
coal is used with lump ore, consumption ranges from
1.4 tonnes/t-DRI to 1.6 tonnes/t-DRI. Conversely, when
using imported coal solely, consumption is notably
lower, ranging from 0.9 tonnes/t-DRI to 1.1 tonnes/t-DRI
with pellet use. It can be concluded that the use of lump
ore is still prevalent due to the lack of availability of
sufficient quantities of pellets. It is worth noting that our
analysis considers the emissions associated with pellet-
making at 0.25 t-CO2/t-pellet (Lv, Sun, and Su 2019).

Our survey also focused on the penetration level of
energy-efficient technologies, which play a vital role in
decarbonising the steel industry. It was found that there

is significant room for improvement in terms of adopting
energy efficiency measures. A key insight gained during
the survey was that 65 per cent of kilns with capacities
higher than 300 TPD have installed WHR units, whereas
those with lower capacities are lagging. Similarly, with
regard to the use of pellets, which are known for their
environmental and cost benefits, the adoption rate is

70 per cent. However, not all efficiency measures were
adopted at the same pace. Technologies like preheating,
VVFD, and ore beneficiation had low adoption rates of
below 10 per cent.

Our study extended beyond coal-based DRI plants and
also included IFs. These furnaces operate differently
and rely on scrap metal. We found a range of scrap
utilisation percentages, from 20 to 10 per cent, across IF
plants. On average, these plants used about 12.5 per cent
scrap, shedding light on how they operate with regard
to their charge mix. Moreover, we talked to industry
experts who believed that if IFs used 100 per cent scrap,
they would typically consume only around 550 kWh of
electricity.

Our survey has unveiled information about coal-
based DRI plants and IFs with regard to their coal
consumption patterns, the penetration of the energy
efficiency measures they use, and the role of IFs in the
DRI sector. The survey showed that for coal-based DRI
production, only a limited number of decarbonisation
levers have been explored. Given that the energy
efficiency measures used are limited in terms of their
decarbonisation potential, there is a real need to explore
the techno-economics of alternative fuel use for cost-
effective decarbonisation of the Indian DRI industry.
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¢ An assessment of waste heat recovery (WHR)
potential and potential incentives is necessary to
promote wider adoption in the SME sector.

5. Recommendations

Following recommendations can help coal-DRI industry

achieve decarbonisation: The economics of pelletisation should be evaluated,

considering the trade-offs involved w.r.t lower coal
consumption but higher pellet cost.

Due to the wide variation in fuel and raw material
consumption, there is a lack of clear understanding
of the functioning of rotary kilns. A detailed study
should be conducted to characterise rotary kilns and
evaluate their potential for decarbonisation.

Explore the potential of alternative decarbonisation
options such as alternative fuels, through the
implementation of pilot studies.
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Hot-rolled steel coils made from steel billets or slabs from an induction furnace.
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The iron and steel industry is one of the significant contributors to global greenhouse gas emissions, and iron-
making is the most energy- and emission-intensive step. India is the world’s second-largest steel producer and
the largest producer of sponge iron. The Indian sponge iron industry is primarily rotary kiln based and integrated
with a captive power plant and a steel-making unit. This study investigates various decarbonisation options and
their impact on the rotary kiln process for sponge iron production. The current process uses two different streams
of coal, which can be replaced with bio-char and natural gas, whereas the low-grade dolomite can be replaced
with a better grade one. The rotary cooler and magnetic separator in a conventional sponge iron plant can be
replaced with a gravimetric separator enabling hot charging of sponge iron to the steel-making furnace. The
savings in energy and carbon dioxide (COz) emissions are estimated based on the changes in electricity
production/demand and the reduction in CO2 emissions due to the elimination of coal. The options considered
can reduce the emission intensity of crude steel production by 2,579 kg CO2/t crude steel.

1. Introduction

The iron and steel industry is one of the world’s largest carbon dioxide (CO2) producing sectors due to its high
production volume, with 1,816.6 Mt of crude steel produced in 2018. The direct emission from this sector is 2.6
Gt CO2 which is 7 % of the global CO2 emissions from energy systems (International Energy Agency, 2020).
The average emission and energy intensities of this industry of crude steel (tcs) are 1.81 t CO2/t and 19.51 GJ/t
(World Steel Association, 2023).

Many studies on the decarbonisation of the iron and steel sector were reported in the literature. Hasanbeigi et
al. (2013) discussed a model to estimate the energy efficiency improvement and CO2 emission reduction
possibilities for the Chinese iron and steel industry. Li and Zhu (2014) discussed the impact of various
technology options on energy and emission savings and the associated cost for the Chinese iron and steel
industry. Dey et al. (2015) analysed the energy aspects of the rotary kiln process for sponge iron production and
discussed the possibilities of energy conservation through heat integration. Toktarova et al. (2020) proposed
various future scenarios for steel-making based on different decarbonisation measures and compared them
based on the cost and COz intensity of steel. Nwachukwu et al. (2021) investigated the role of forest biomass in
decarbonising the iron and steel industry. Fan and Friedman (2021) discussed the technology options and their
economic assessment for the global iron and steel industry, considering all major processes. Nduagu et al.
(2022) performed the life cycle assessment of greenhouse gas emissions for the Indian sponge iron industry
considering rotary kiln and shaft furnace-based processes.

Most studies on the decarbonisation of the iron and steel industry analysed the blast furnace—basic oxygen
furnace and electric arc furnace routes. Only a few research works focused on the rotary kiln—induction furnace
process in detail, including technological and economic analysis. This paper analyses a 350 t/day (tpd) sponge
iron plant integrated with an induction furnace and a captive power plant. Several decarbonisation options, such
as the use of a gravimetric separator, better grade dolomite, use of biochar, and natural gas injection, are
identified. The impact of these decarbonisation options on direct CO2 abatement, power loss/power savings,
and additional power generation is discussed in this work, along with their economic evaluation.

Paper Received: 02 May 2023; Revised: 02 August 2023; Accepted: 23 August 2023
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2. Indian iron and steel sector

India is the second largest iron and steel producer, with 111 Mt of crude steel production in 2018-19 (Ministry of
Steel, 2020), and contributes to 6.0 % of the global crude steel output. Indian iron and steel sector is one of the
most diversified iron and steel sectors in the world, with an estimated 44.5 % of production from the Blast
Furnace — Basic Oxygen Furnace process, 19.6 % from the Rotary Kiln-Induction Furnace process, and 5.1 %
from the Shaft Furnace- Electric Arc Furnace process (Ministry of steel, 2020). The remaining production is from
blast furnaces combined with electric arc furnaces, scrap processing in electric furnaces, and other processes
like Corex. With a specific energy consumption of 25.1-27.2 GJ/t (Ministry of Steel, 2021) and a CO2 emission
intensity of 2.3 t CO2/t (International Energy Agency, 2020), the Indian iron and steel sector is both energy-and
emission-intensive.

India is the world’s largest producer of sponge iron, contributing to nearly one-third of the global sponge iron
output. Global sponge iron production in 2018 was 104 Mt. Contrary to other geographies of the world where
sponge iron is produced in shaft furnaces using natural gas, 80.1 % of the sponge iron produced in India is from
the coal-based process (Ministry of Steel, 2020). The rotary kiln process uses iron ore (hematite), non-coking
coal, and dolomite as feed material. Most of these sponge iron plants are integrated with a captive power plant
for waste heat recovery and induction furnaces to convert sponge iron into crude steel. Indian sponge iron
industry uses locally available high-grade iron ore (>60 %). However, using low-grade non-coking coal makes
the Indian sponge iron industry more energy-and emission-intensive.

2.1 Process description

In the rotary kiln process, feed (iron ore, coal, and dolomite) and slinger coal (also called injection coal) enter
the kiln through the feed and discharge end. Air is injected into the kiln through the discharge end and portholes
along the length of the kiln. A schematic diagram of a typical rotary kiln-based sponge iron plant is shown in
Figure 1.
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Figure 1: Schematic diagram of a rotary kiln-based sponge iron plant integrated with a captive power plant and
induction furnace for crude steel production

Coal is a source of reductant and thermal energy and dolomite acts as a sulfur absorber. The iron ore (Fe203)
is reduced to metallic iron in the kiln. Due to counter-current motion, waste gas leaves through the feed end,
and sponge iron, calcined dolomite, and coal char leave as a solid mixture through the discharge end. This solid
mixture is indirectly cooled in a rotary cooler to 110 °C (Dey et al., 2015), and the sponge iron is separated from
the solid mixture using a magnetic separator. The sponge iron is finally melted in an induction furnace to make
crude steel. Kiln off-gas with unburnt hydrocarbons is combusted, and the heat is recovered in a waste heat
recovery boiler (WHRB). Dolo-char from the magnetic separator unit is mixed with coal and used as fuel in the
captive power plant. The overall energy balance for the rotary kiln process is given in Eq(1).
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Q = Emzhz - Z"mlhl + AHreduction + AHcalcination + AHloss (1)

Where Q is the energy required; mz and ma are the mass of products and reactants; hz and hi are the specific
enthalpies of products and reactants; AHreduction and AHcalcination are the energy required for the reduction of iron
ore (Fez0s3) to iron (Fe), and calcination of dolomite; and AHioss represents the kiln energy losses. The mass and
energy balances considering 1 t of crude steel as the basis are shown in Figures 2 and 3. The calculated CO2
emissions in the various steps of the rotary-kiln process are mentioned in Table 1. The power plant produces
nearly 29 % of the emissions with an emission intensity of 1.21 kg CO2/kWh. Surplus power generated is
supplied to the grid. The plant can be given power generation credit in terms of CO2, which is equal to the power
supplied to the grid multiplied by the captive power plant emission intensity. Various decarbonisation options,
their methodology of calculation, and their impact is discussed in section 3.
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Figure 2: Mass balance for rotary kiln — induction furnace process for crude steel production (basis: 1 t of crude
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Figure 3: Energy balance for rotary kiln — induction furnace process for crude steel production (basis: 1 t of
crude steel)
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Table 1: CO2 emissions in various process heads in the rotary kiln-induction furnace process of crude steel
production (Surplus power generated is supplied to the grid. Power generation credit equals the power
supplied to the grid multiplied by the captive powerplant emission intensity.)

Process heads CO2 emissions (kg CO2/ tcs)
Coal combustion (rotary kiln) 2114
Dolomite calcination 56
Char combustion (power plant) 165
Coal combustion (power plant) 711
Total CO2 emissions 3046
Power generation (credit) -750
Net CO2 emissions 2296

3. Decarbonisation measures

Decarbonisation of the rotary kiln—induction furnace process is necessary to improve the emission intensity of
the Indian iron and steel sector. Four emission reduction measures — one each encompassing energy efficiency,
material efficiency, fuel change, and use of renewable energy — are considered in this study. Their impacts and
the corresponding carbon abatement costs are mentioned in Table 2. The total cost of an option is calculated
by adding the fixed cost, maintenance cost, and operation cost. Annual maintenance cost is assumed to be
10 % of the fixed cost. The annualised fixed cost is the fixed cost times the capital recovery factor.

Table 2: CO2z abatement potential and associated costs for various decarbonisation options

SI. Decarbonisation  Type Direct CO2 Loss in power Net CO2 abatement Carbon
No. options of options abatement generation (kg/tcs) abatement cost
(kg/tcs) (kWh/tcs) (US$/t CO2)
1 Gravimetric Energy 0.0 -175.9 213.7 -39.5
separator efficiency
2 Bio-char Use of 1,241.5 -378.7 1701.6 454
replaces feed  renewable
coal energy
3 Better grade Material 56.6 0.0 56.6 45.8
dolomite efficiency
4 Natural gas Fuel 607.1 180.8 607.1 66.0
injection change

3.1 Use of gravimetric separator

In the conventional process, the sponge iron leaving the rotary kiln at 1,020 °C (Dey et al., 2015) is cooled to
110 °C for two reasons: (i) to prevent re-oxidation of the sponge iron when exposed to air, and (ii) ease of
magnetic separation owing to the strong magnetic properties of iron at a lower temperature. In the proposed
alternative, a gravimetric separator can separate calcined dolomite, char, and sponge iron based on the
differences in their densities. In plants with appropriate induction furnace capacity, a gravimetric separator can
replace the rotary cooler and magnetic separator (see Figure 4). The hot sponge iron from the gravimetric
separator can be directly fed to the induction furnace. The total electricity conserved in the induction furnace,
rotary cooler, and magnetic separator is subtracted from the energy consumed by the gravimetric separator
resulting in a net electricity savings of 175.9 kWh/tcs. The operating cost is calculated as the cost of power
saved, which is negative due to electricity savings.

3.2 Bio-char replaces feed coal

Due to the high temperature inside the rotary kiln at the feed end, part of the feed coal is converted to char. This
coal char helps form carbon monoxide (CO), which reduces the iron ore to sponge iron. The feed coal can be
replaced with biochar. Biochar is substituted on an energy-equivalent basis. This helps to decrease the amount
of fossil carbon consumed in processing sponge iron and crude steel. The amount of CO2 savings is estimated
by adding the emissions from feed coal and the emissions for the same amount of power generated from
biomass pyrolysis by-products and subtracting the emissions due to power loss in waste heat recovery due to
char substitution. Operating cost is estimated by subtracting the cost of coal and extra power generated from
the cost of woody biomass required for biochar production.
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3.3 Use of better-grade dolomite

Dolomite is added in the rotary kiln to absorb the sulfur present in coal, which is otherwise absorbed by sponge
iron and reduces its quality. Calcination of dolomite releases CO: into the atmosphere. The amount of lime in
dolomite that absorbs sulfur varies from 20 % to 60 %, depending upon the mines from which it is sourced (Yrjas
et al., 1995). The use of better-grade dolomite helps decrease emissions from the calcination step. The net CO2
abatement is calculated by adding the direct emissions from calcination and the emissions due to the coal
(energy) used for it. This option doesn’t have a fixed cost. Operating cost is calculated by subtracting the cost
of energy (coal) from the extra cost incurred due to the use of better-grade dolomite.
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Figure 4: Schematic diagram of rotary kiln — induction furnace process for crude steel production retrofitted with
gravimetric separator

3.4 Natural gas injection

Coal is a solid fuel and is more carbon-intensive than a gaseous fuel like methane. Natural gas can replace
slinger coal for a less carbon-intensive and energy-efficient process. In the kiln, slinger coal has a combustion
efficiency of 71 %, while that of natural gas is 95 %. The fuel substitution is done on an energy-equivalent basis.
The CO2 saving is estimated by subtracting emissions due to natural gas injection from emissions due to slinger
coal and adding the emissions due to power loss because of natural gas injection. Operating cost is calculated
by adding the cost of natural gas and the cost of power lost due to natural gas usage and subtracting the cost
of slinger coal.

4. Discussion

A gravimetric separator option has a net negative cost of CO. abatement, implying CO2 abatement is
economically rewarding, and the rest of the decarbonisation options require a net positive cost (see Table 2).
The negative cost of CO2 abatement is due to the electricity conserved. Despite better-grade dolomite usage
being a material efficiency option, there is a net CO2 abatement cost due to the higher price for a better-grade
material. The use of biochar is a decarbonisation option due to the use of renewable woody biomass. The
marginal abatement cost curve for the decarbonisation options considered is presented in Figure 5. Together,
all these options can help abate nearly 56 Mt of CO2 annually in the Indian iron and steel sector.

5. Conclusions

Among the options considered, the use of biochar to replace feed coal has the highest CO2 abatement potential
because of the carbon-neutral nature of biomass. The overall CO2 abatement by all four options is higher than
the current emission intensity of 2,296 kg CO2/tcs because of the surplus power generation from biomass
pyrolysis gas generated during the production of biochar. However, there is actual emission of 448.7 kg COz/tcs
from natural gas combustion and calcination. These decarbonisation options are difficult to implement from a
commercial perspective because of the high associated costs, as nearly 90 % of the emission abatement cost
is in the range of 40-70 US$/t CO2 abated. By implementing the gravimetric separator option completely and
the bio-char option partially, 399.7 kg CO2/t of crude steel can be abated without a net cost. This shows that the
rotary kiln-based process route can be completely decarbonised conceptually, provided there are suitable
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incentives for the industry and consumers. Future work is directed towards the inclusion of other decarbonisation
options like painting the rotary kiln with low emissivity paint, use of variable frequency drives, replacement of
slinger coal with bio-syngas, etc., for the cost-effective decarbonisation of the sponge iron sector.
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Figure 5: Marginal abatement cost curve for various technology options for decarbonisation of the rotary kiln-
induction furnace process of crude steel production (Considering all four decarbonisation options, more CO:
seems to be abated than actually emitted because of the power credit from biomass pyrolysis gas generated
during biochar production.)
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ANNEXURE -A/18

Annexure 1 Coal Based DRI Plant
Sr.No. Company Name Ec Granted | Year Location TPA

1 ORISSA METALIKS PRIVATE LIMITED MOEFCC 2024 | ODISHA 240000
2 SREE METALIKS LIMITED MOEFCC 2024 | ODISHA 165000
3 GIRIDHAN METAL PRIVATE LIMITED MOEFCC 2024 | WEST BENGAL 594000
4 ALAKNANDA BALMUKUND ISPAT PRIVATE LIMITED | MOEFCC 2024 | WEST BENGAL 313500
5 KRISHNA POWER UTILITIES LIMITED MOEFCC 2024 | TELANGANA 120000
6 PACIFIC METASTEEL PRIVATE LIMITED MOEFCC 2024 | MADHYA PRADESH | 400000
7 JANKI CORP LIMITED MOEFCC 2024 | KARNATAKA 36000
8 SHRI TIRUPATI STEEL CAST LIMITED MOEFCC 2024 | KARNATAKA 60000
9 SUPRA STEEL & POWER PRIVATE LIMITED MOEFCC 2024 | KARNATAKA 82500
10 SHASHI ALLOYS PRIVATE LTD MOEFCC 2024 | KARNATAKA 132000
11 VAP ISPAT PRIVATE LIMITED MOEFCC 2024 | CHHATTISGARH 231000
12 ISKCO IRON & STEEL PRIVATE LIMITED MOEFCC 2024 | CHHATTISGARH 132000
13 RAMA POWER AND STEEL PVT LTD MOEFCC 2024 | CHHATTISGARH 132000
14 RAIPUR POWER AND STEEL LTD MOEFCC 2024 | CHHATTISGARH 150000
15 CPCBL STEELS AND POWER PRIVATE LIMITED MOEFCC 2024 | CHHATTISGARH 231000
16 RAIGARH ISPAT AND POWER PRIVATE LIMITED MOEFCC 2024 | CHHATTISGARH 693000
17 MAHENDRA SPONGE AND POWER LIMITED MOEFCC 2024 | CHHATTISGARH 15000
18 SALASAR STEEL AND POWER LIMITED MOEFCC 2024 | CHHATTISGARH 396000
19 MSM & SNDB ISPAT & POWER PRIVATE LIMITED MOEFCC 2024 | CHHATTISGARH 99000
20 NEERGANGA ISPAT PRIVATE LIMITED MOEFCC 2024 | CHHATTISGARH 231000
21 MAA MANSA IRON AND POWER PRIVATE LIMITED | MOEFCC 2024 | CHHATTISGARH 132000
22 RANGINENI STEEL AND POWER PRIVATE LIMITED | SEIAA 2024 | KARNATAKA 62700

Total 4647700
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EXECUTIVE SUMMARY

India is currently one of the fastest-growing economies in the world. However, several challenges confront
India’s development agenda, including climate change. It is seen that India’s historical contribution to the
accumulation of GHGs is about 4%, even though it is home to 17% of the global population. Nevertheless,
India is committed to combating climate change by making development choices that can ensure economic
growth along the low-carbon pathways. Further, India has revised its nationally determined contributions
(NDCs) and has achieved considerable progress in deploying renewable energy (RE) capacity and greening
the grid. However, achieving the aggressive climate goals such as 2070 net zero targets will also require India
to decarbonise its industrial sector, including steel.

India is the second largest crude steel producer in the world, with a capacity to produce 179.5 million tonnes
of crude steel and the largest production capacity of sponge iron in the world at 55 million tonnes in FY 2023
-24. However, the per capita steel consumption in India is only 97.7 kg in FY 2024 compared with the global
average per capita consumption of 221.8 kg in 2022. The National Steel Policy 2017 aims to increase the per
capita consumption to 160 kg by 2030. Therefore, given India’s lower per capita steel consumption, it is
expected that India’s steel sector will continue to grow rapidly even beyond 2030.

The structure of the steel sector in India is significantly different from other countries. Developed countries
have a higher share of scrap in total steel production, pellet uptake is high, the grid is less carbon-intensive,
and low-carbon fuels like natural gas are available at affordable prices. Conversely, India has a limited scrap
availability and natural gas is significantly expensive. Additionally, India has low-grade coal and iron ore,
whose usage increases overall energy consumption and emissions. In addition, integrated steel plants (ISPs)
rely on captive coal-based thermal power plants that have significantly higher emissions intensity of power
than cleaner grids in developed countries. In summary, the Indian steel industry is constrained to use coal-
based blast furnaces and rotary kilns for steelmaking due to a lack of affordable alternatives. Consequently,
the emission intensity of steel produced in India, at 2.54 T CO2/T Crude Steel (tCO2/TCS), is significantly
higher than the global average of 1.91.

The steel industry accounts for 10-12% of India’s total emissions. Therefore, the sector’s decarbonisation is
imperative for India to meet its climate goals. In response to India's climate commitments and in a bid to
create a globally competitive and sustainable steel industry, the Ministry of Steel constituted 14 task forces that
cover the pertinent aspects of decarbonisation of the steel industry. The initiative, summarised in Figure ES1,
focuses on three key pillars: the incentivisation and ecosystem development for green steel, levers to enable
decarbonisation, and avenues to support the transition. This report is an outcome of the key findings from the
14 task forces and contains a harmonised action plan for steel decarbonisation in the country.
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Task Force

Figure ES1: List of task forces constituted by the Ministry of Steel

Incentivisation and ecosystem development

Defining green steel

The definition of green steel (or any other related terminology) is a prerequisite for developing a coherent
policy for decarbonising the sector and creating demand for products with green attributes. Globally, there
is no commonly accepted definition of green steel yet, though multiple organisations and various countries
are working on it. There are multiple challenges to defining green steel in the Indian context. The cost of
producing ‘fossil-free’ and ‘near-zero emissions’ steel is prohibitively high today. Further, the disparity in
the availability of resources like natural gas, scrap, etc. and different milestone years across countries for
achieving net zero emissions will be key challenges for developing a globally accepted definition of green
steel. Within India, developing a just and fair definition that will incentivise incremental decarbonisation
across various production pathways and creating an ecosystem equipped with monitoring, reporting
and verification (MRV), green steel certification and registry would be critical to ensure cost-effective
decarbonisation of the sector.

Given this background, there are a few design considerations that can be used to define green steel in the
Indian context. These considerations, listed in Figure ES2, are an outcome of definitions proposed globally
and focus on various aspects related to defining green steel. Based on globally proposed definitions, a key
deliberation would be to have scrap-agnostic or scrap-centric targets on the emission intensity of steel
that can be further used to estimate the amount of green steel. Further, given the heterogeneity of India’s
steel industry, the emissions intensity targets could either be production route agnostic or production route
specific. The targets on the emission intensity of steel could also be one single value or multiple bands of
emissions intensity can be considered for categorising steel based on emissions intensity. The future targets
on emissions intensity of steel could either be dynamic, implying that it can be changed in the future based
on the progress achieved, or it can be a static value where, irrespective of the progress made by the sector,
the targets for future years will not be changed.

2|
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Most steel plants in India are geographically located within a few districts, while the SSis mostly operate
in clusters. Therefore, a cluster-based approach might be suitable for accelerating decarbonisation in the
sector by providing access to alternative fuels like green hydrogen, biochar, syngas and deep decarbonisation
levers like CCS that can facilitate shared infrastructure, innovation, and resource optimisation. This approach
enables the steel industry to collectively tackle common challenges and is useful for SSIs with less financial
wherewithal to adopt high-cost interventions. Similarly, the aggregator model supports aggregating green
steel demand, the deployment of renewable energy and the uptake of natural gas on a larger scale by
pooling investments and resources. Finally, RD&D initiatives are crucial for driving innovation, developing
indigenous technologies and making India a manufacturing hub for new-age technologies.

The Bureau of Energy Efficiency (BEE) is developing targets for emissions intensity of steel production in
India for the obligated entities under the ambit of Indian Carbon Markets through its Carbon Credit Trading
Scheme (CCTS). The proposed industry-wide targets for emissions intensity of steel are indicated in Figure
ES13. It is seen that under the CCTS scheme, it is aimed to reduce the average emissions intensity of steel
from 2.54 TCO2/TCS in 2023-24 to 2.2 TCO2/TCS by 2029-30.
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Figure ES13: Proposed emissions intensity targets for the steel sector

The Ministry of Steel may support the steel industry for meeting the targets set by BEE and ensure
decarbonisation of the steel sector in India. Figure ES14 shows the timeline for major action items
under each of the task forces from FY 2025 to 2030. Some actions are immediate and short-term, such
as developing a definition for green steel and creating an MRV framework for CO2 emissions monitoring,
set to be completed by FY 2025 and 2026, respectively. Continuous efforts extending until 2030 include
promoting energy efficiency, achieving 45% renewable energy penetration, and increasing the use of biochar
and circular economy practices. Certain initiatives, like demonstrating pilots for green hydrogen use and
establishing pilot plants for CCUS, are scheduled to start later in the timeline but are critical for long-term
decarbonisation goals. The implementation of RD&D projects and enhancing finance availability for the
steel sector, as well as ensuring just transition, are ongoing efforts that will span across the years, ensuring
sustained progress towards reducing emissions. The emission intensity targets are also shown in the figure
from FY 2025 to 2030, reducing from 2.54 to 2.2 T/TCS. This may be achieved by the successfulimplementation
of the roadmap.
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Figure ES15 illustrates the roadmap for decarbonising the steelindustry in India, highlighting key milestones
from 2023 to 2070. The journey begins in 2023 with the establishment of 14 task forces by the Ministry of
Steel. In 2024, the focus is on defining green steel and developing an MRV framework. In 2025, a policy
framework for green public procurement (GPP) will be developed, followed by initiatives to increase energy
efficiency and renewable energy penetration. The roadmap then emphasises the uptake of pellets and
scrap utilisation in steel production. By 2030, significant actions include biochar utilisation and the pilot
testing of green hydrogen (GH2) and carbon capture, utilisation, and storage (ccus) technologies. The period
leading up to 2047 involves deep decarbonisation through commercial GH2 steelmaking, advanced CCUS,
and breakthrough technologies like direct electrolysis. Finally, the roadmap aims to retire high-emission
capacity and achieve net zero emissions by 2070.
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Figure ES15: Roadmap for net zero transition in India
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21. Introduction

The definition of green steel is a prerequisite for developing a coherent policy for decarbonising the sector
and creating demand for products with green attributes. A clear, credible and standardised taxonomy provides
a common language and framework for producing low-carbon emission steel, differentiating the market for
green steel from conventional steel and enabling its procurement. Further, a green steel taxonomy is essential
for drawing in financial support for the production of greener steel. It is also important to foster international
collaboration and cooperation in advancing sustainable steel production and trade. While developing the
definition of green steel is not a direct tool for reducing carbon emissions in the steel sector, it is a crucial
enabler of the transition that supports ‘push’ and ‘pull’ factors for decarbonisation.

India has a functioning market for the trade in Energy Savings Certificates (ECerts) arising from the success of
the PAT scheme. The BEE regularly collects data regarding plant-level energy consumption, which can be used
for measuring emissions intensity of steel. The Government of India has notified the Carbon Credit Trading
Scheme (CCTS) that will enable the creation of Indian Carbon Markets (ICM). BEE is already developing sectoral
and plant-level targets for decarbonising the steel sector. Further, ISPs in India voluntarily disclose data
regarding their emissions intensity in their sustainability reports and as a part of Worldsteel's Climate Action
Data Collection'. However, a crucial gap remains due to the absence of an accepted and robust definition
of ‘green steel’ in India. This lack of clarity creates challenges in comparing the environmental performance
and decarbonisation initiatives of different steel producers. It hinders effective policy implementation,
thus leading to uncertainty for producers seeking to invest in green technologies and consumers seeking
environmentally friendly options.

Globally, there is no common, accepted definition of green steel yet, although multiple organisations and
various countries are working on developing one. With this background, the chapter discusses various efforts
taken across the globe, assesses their suitability to India and lists possible approaches for defining green steel
in the Indian context to enable transitions in the sector and catalyse the green steel market in the country.

2.2. Developing taxonomy for green steel

Developing a taxonomy for green steel involves multiple components, from coining an accepted terminology
to having a reliable certification system. This section briefly discusses the steps for developing a green
taxonomy in India.

1. Terminology: It is important to coin the correct terminology to enable trade in green steel. Multiple
terminologies like low-carbon steel, green/sustainable/responsible steel, net-zero/carbon-neutral steel,
low(er) embodied carbon steel, near-zero steel, zero-carbon steel, and fossil-free steel have been discussed
globally. However, there is no globally accepted terminology yet. The first step towards developing a
taxonomy would be finalising the terminology. In the absence of a globally accepted taxonomy, “green
steel” has been used as a terminology for decarbonised steel in this report. The word “Green” does not
indicate near-zero emissions. It is, however, indicative of incremental efforts to decarbonise the steel sector.

2. Definition: This is the most critical step in defining green steel. Multiple definitions of green (or any
related terminology) steel have been proposed globally. Given the heterogeneity, India’s national climate
commitments, and challenges related to fuel, raw material, scrap, power availability, etc., faced by the
Indian steel industry, it would be important to develop a green steel definition for the Indian context.

3. Benchmarking: This step involves establishing the current emissions intensity of steel, at sectoral and

Developing Taxonomy for Green Steel | 53

87



774

T HATd
MINISTRY OF

GREENING THE STEEL SECTOR IN INDIA =% STEEL

plant levels. Further, based on India’s climate commitments, the next step would be to identify emissions
intensity milestones for intermediate years to ensure that the sector is on track to reducing its carbon
emissions.

4. Scopingofemissions: The scope of emissions - scopes 1,2and 3 - should be decided while setting up targets
on the emissions intensity of steel. Establishing a level playing field for all steel plants across various
production pathways is important. For example, one steel plant might source beneficiated raw material
from an external supplier, while the other might have an in-house beneficiation unit. Consequently, if
the scope of emissions intensity is decided purely based on the physical plant boundaries, then it might
be unfair for the steel plant with an in-house beneficiation unit. Therefore, establishing an emissions
boundary will be integral to this effort.

5. Monitoring, reporting, and verification (MRV): A well-functioning market for green steel can only be
developed based on transparency related to the emission intensity of steel. A robust MRV framework
and methodology, along with accredited agencies capable of implementing it, will be instrumental in
developing investors' and stakeholders' confidence in decarbonising the sector.

6. Certification: Green steel will most likely be available at a premium over the conventionally produced
steel. Therefore, the end-consumers of green steel will need a guarantee of the green attributes of the
product. Certification from accredited agencies through a proper governance structure for the steel
industry would be imperative for creating the demand side pull in the sector. Certification of green steel
would include identifying certification bodies in India, developing mechanisms for banking green steel
certificates, labelling products, etc.

2.3. Review of suggested green steel definitions across the globe

This section of the report summarises the major definitions of green (or any other related terminology)
steel. Table 2.1 lists the key definitions of green (or other terminologies) steel that are evolving globally and
identifies the challenges in directly adopting them in India. A detailed description of these definitions can
be found in the references provided in Table 2.1.

Table 2.1: Summary of key definitions of green (or other terminologies) steel globally

S. | Organisation / S, e
e Consorti Critical review in the India Context

The International Energy Agency (IEA) is a Paris-based international
intergovernmental organisation of 29 industrialised countries under the
Organisation for Economic Development and Cooperation (OECD). IEA follows the
sliding scale methodology for the emission intensity of steel. The targets for the
intensity of steel emissions are set based on the percentage of scrap steel used

1 EI::ernam::aél for steelmaking. As per this definition, a steel plant with a higher scrap share will
I’g(Iin? Y| have to meet a lower emissions intensity target than a plant that has lower scrap

use. Essentially, this definition negates the use of scrap as a decarbonisation lever
and intends to create a level-playing field between the primary and scrap-based
steel producers. Further, the IEA definition also quantifies the amount of low-
emission steel produced based on the actual emissions intensity and targeted
intensity per the sliding scale.

54 | Developing Taxonomy for Green Steel
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No.| Consortium Critical review in the India Context

A globally accepted sliding scale will benefit a scrap-deficient country like India.
Countries that, on average, have higher scrap share will have to meet stringent
emissions intensity targets compared to India. However, a challenge with global
acceptance of this definition arises from different national commitments
to achieve net zero goals. India has committed to achieving net zero by 2070,
whereas developed countries plan to reach net zero by 2050. Therefore, having an
equivalence between countries with varying net zero targets might be a challenge
for global acceptance of this methodology.

Another challenge with the sliding scale approach is that it does not differentiate
between various processes and fuels used for producing steel. For example, the
targets on emissions intensity for coal-based blast furnaces, rotary kilns and
natural-gas-based shaft furnaces will remain the same if they use the same share
of scrap. Steel plants located in a few countries might have access to affordable
natural gas, while Indian steel plants do not have access to it. Consequently,
coal-based Indian steel plants might not be able to compete with gas-based
DRI plants located in the developed world for the same emissions intensity
values (assuming similar scrap uptake) and risk losing market share. This will be
detrimental to the interest of Indian steel plants. Therefore, a globally acceptable
definition of green steel should account for the disparity in resource availability
across countries to ensure a just and equitable transition in the steel sector.

The IEA definition differentiates the emission intensity targets based on the
quantum of scrap use. Given that scrap is a key decarbonisation lever, especially
in a country like India, where its availability is limited, it is important that steel
scrap may not be disincentivised, Further, in India, scrap-based IFs are operated
by smaller players that have limited avenues to decarbonise.

Responsible
Steel

ResponsibleSteel, headquartered in Australia, is a global, not-for-profit
organisation created to maximise steel’s contribution to a sustainable world.
ResponsibleSteel has proposed a sliding scale for emission intensity targets of
steel. Similar to the IEA approach, ResponsibleSteel considers scope 1, scope 2,
and upstream scope 3 emissions to estimate the overall emission intensity of
steel’. However, unlike the IEA approach, ResponsibleSteel does not quantify
the amount of low-emission steel produced.

The challenges with ResponsibleSteel's approach to setting targets on emissions

intensity are similar to the sliding scale proposed by IEA. Further, the inclusion of |

upstream scope 3 emissions in accounting is also challenging given that India is

significantly import-dependent on coking coal and natural gas, the emissions of |
which cannot be directly attributed to steel produced within India. It might also |

be challenging to measure the emissions intensity of fuels and raw materials
produced in another country.
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Critical review in the India Context

ArcelorMittal

ArcelorMittal is a Luxembourg-based multinational steel manufacturing
corporation headquartered in Luxembourg City. ArcelorMittal has identified
six bands (A-E) of steel based on the targetted emissions intensity and scrap
share?. The approach is based on the sliding scale principle proposed by IEAand
ResponsibleSteel, which negates the effect of using scrap as a decarbonisation
lever. However, unlike the IEA definition that quantifies the amount of green
steel produced, the ArcelorMittal definition only proposes bands.

The challenges with ArcelorMittal's approach to setting targets on emissions
intensity are similar to the sliding scale proposed by IEA and ResponsibleSteel.
Further, a band-based approach has additional challenges, given that there is
no incentive for an industry to reduce its emissions intensity if it reaches a
particular band. For example, there is no incentive for a steel plant to reduce its
emissions intensity within band D of the proposed definition unless it wants to
meet the criteria set for band C.

HYBRIT

HYBRIT - Hydrogen Breakthrough Ironmaking Technology - is a joint venture,
based out of Sweden, between SSAB, LKAB and Vattenfall, aiming to replace coal
with hydrogen in the steelmaking process. The HYBRIT project defines ‘fossil-
free’ steelmaking as using non-fossil sources like green hydrogen and renewable
energy to produce steel‘. However, given that green hydrogen is significantly
expensive today, such ‘fossil-free’ steelmaking can only be considered in the
medium-to-long term after the cost of green hydrogen reduces.

Industrial Deep
Decarbonisation
Initiative (1DDI)

The Clean Energy Ministerial - Industrial Deep Decarbonisation Initiative (IDDI)
is a global coalition of public and private organisations that are working to
stimulate demand for low-carbon industrial materials. It is co-led by the UK
and India, and current members include Canada, Germany, Japan, Saudi Arabia,
Sweden, the United Arab Emirates (UAE), and the United States. IDDI proposes
to directly adopt the IEA definition for low emission and near-zero steel
production as a robust starting point. IDDI is now focussing on harmonising
Product Category Rules (PCRs), refinement and extension of IEA definitions
along the value chain, the GHG emission boundary definition for each product
stage, and the data quality requirements on the use of facility-specific GHG
reporting data and background data.

56 |
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o - Cansottiui : Critical review in the India Context

First Movers Coalition (FMC) is an initiative by the Geneva-based World
Economic Forum (WEF) that aims to advance the most critical, emerging
climate technologies by leveraging members' collective purchasing power.
FMC® followed the sliding scale methodology proposed by IEA to define near-
zero emissions steel. As per FMC definition, near-zero emissions steel has an
emissions footprint of <0.4 t (with 0% scrap inputs) to <01 t (with 100% scrap
First Movers inputs) of CO2 per tonne of crude steel produced.

Coalition (FMC) | The approachadopted by FMC does notincentivise incremental decarbonisation
but focuses on achieving absolute near-zero emissions of steel production.
| Achieving near-zero emissions, irrespective of the corrections on the emissions
intensity targets with scrap share, will be very challenging in India due to
the presence of coal-based blast furnaces and rotary kilns that significantly
depend on the CCUS route for deep decarbonisation. The CCUS ecosystem is
still evolving in India and will take time to achieve scale and commercialisation.

The Global Steel Climate Council (GSCC) is a Canada-based non-profit
association organised to advance climate strategy by establishing standardsand
advocating for carbon emissions reductions by members of the steel industry.
The GSCC standard provides a set of criteria for evaluating and certifying flat
and long steel products based on their carbon intensity. GSCC has proposed
Global Steel different emissions reduction trajectories for long and flat products’ for 5 years
7 | Climate Council | from 2022 to 2050. According to this definition, the long products have a more
(GSCC) stringent emission intensity target.

In India, the long products are produced by the DRI+IF route, which is dominated by
the smaller players. It might be challenging to the smaller players to have a lower
emissions intensity target as they might not have the wherewithal to meet the
stringent emissions intensity targets. Further, the smaller players cannot compete
with ISPs in terms of production costs, primarily due to higher scrap costs.

Kloeckner Metals Corporation is one of North America’s largest metals
manufacturing, supply, and service companies. Kloeckner Metals defines six
categories of finished steel based on absolute carbon emissions intensity®
starting with 1.75 to 0.4 tCO2/t finished steel product. This definition considers
scopes 1, 2, and 3 emissions and is based on the absolute emission intensity of

steel. There is an analogous system for stainless steel and aluminium.
Kloeckner Metals : L '
8 A challenge with the category or band-based approach is that a steel industry

Corporation . :
| at the extreme ends of a particular band will command the same premium in
the market. For example, as per the proposed methodology by Kloeckner Metals,
steel plants with an emissions intensity of 141 tonnes C02/tcs and 1.01 tonnes
€02/tcs will be categorised under the same band ‘step’. Consequently, there isno
incentive for the industry at 1.41 tonnes CO2/tcs to move to a lower value until it
reduces enough to move to the next band.
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No. Eoneirtam Critical review in the India Context

SteelZero is a global initiative by the London-based Climate Group that aims
to bring together leading organisations to speed up the transition to a net-
zero steel industry. The STEELZERO? initiative has adopted ResponsibleSteel’s
sliding-scale methodology for setting decarbonisation targets.

9 SteelZero

World Steel Association (WSA) is a Brussels-based international industry
World Steel association for the iron and steel sector. WSA has discussed multiple definitions
10 Association of decarbonised steel, such as low-carbon, near-zero, carbon neutral, fossil-
(wsA) free, clean, carbon-free steel, etc. However, no single definition has been
proposed or adopted by WSA".

2.4. Indian scenario of green taxonomy

Bharat Stage Emission Standards (BSES) for automobiles: BSES are a set of regulations implemented by
the Government of India to control the output of air pollutants from internal combustion engine vehicles
and equipment. Modelled after the European emissions standards, they establish limits on the emission of
pollutants such as carbon monoxide (CO), nitrogen oxides (NOx), hydrocarbons (HC), and particulate matter
(PM). The implementation timeline of BSES is as follows:

1. Bharat Stages | and Ii: Introduced in 2000 and 2001 respectively, to target initial reductions in vehicle
emissions.

2. BharatStage llland IV: Implemented progressively from 2005 to 2017, with BS IV covering the entire country
by 2017.

3. Bharat Stage VI: BS VI was directly enforced on April 1, 2020, setting more stringent emission limits
comparable to Euro 6 standards.

Ongoing enhancements in emission standards are expected as India continues to align its regulations with
global practices and pursues further reductions in vehicle-related pollution.

Star labelling of consumer appliances by BEE: The Star Labelling Programme, launched by the Bureau of
Energy Efficiency (BEE) under the Government of India, is a voluntary initiative that rates the energy efficiency
of appliances on a scale from 1 to 5 stars. Categorization of the ratings is done on the basis of-star rating,
energy efficiency ratio, product details and BEE registration number. This labelling system guides consumers
in choosing energy-efficient appliances by highlighting their potential for energy savings and cost reduction.
The program, which was developed through a collaborative and consensus-driven process, involves active
participation from various stakeholders to ensure its effectiveness.

2.5. Challenges

There are challenges for fossil-free and near-zero emission steel production concerning the scalability
of technologies and avenues for achieving near-zero emissions in the sector. There are also challenges
to developing a globally acceptable definition of steel. This section deliberates on these challenges and
identifies the bottlenecks for driving sustainability practices in the steel sector.
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Figure 17.4: Strategies for transition in the steel sector

Cluster-based approach

It is useful to synergise decarbonisation efforts within the sector. It is seen that most steel plants do not
have space within the existing plants for producing green hydrogen. Further, most steel plants in India
are geographically located within a few districts, while the SSis mostly operate in clusters. Therefore, a
cluster-based approach might be suitable for accelerating decarbonisation in the sector by providing
access to alternative fuels like green hydrogen, biochar, syngas, and deep decarbonisation levers like CCS
that can facilitate shared infrastructure, innovation, and resource optimisation. This approach enables
the steel industry to collectively tackle common challenges and is useful for SSis with less financial
wherewithal to adopt high-cost interventions.

Aggregator model

This model supports aggregation of demand for green steel, renewable energy, and natural gas
on a larger scale by pooling investments and resources. It is a business model that involves a third-
party entity (the aggregator) that shall pool together the demand from multiple steel producers. The
aggregator shall then procure these resources in bulk, often at a discounted rate due to economies of
scale, and distribute them to the steel producers. This model is especially important for the SSls that
can potentially benefit from the economy of scale. Additionally, it promotes aggregated finance for SSis,
ensuring that smaller entities within the steel sector have access to the financial support needed to
adopt sustainable practices. The key features involved are demand aggregation, bulk procurement, risk
management, distribution, financial management, and market analysis.

RD&D

RD&D initiatives are crucial for driving innovation, developing indigenous technologies, and making India a
manufacturing hub fornew-age technologies. For the steel sector, breakthrough tech nologies like electrolytic
production of iron, and piloting over-the-horizon technologies like hydrogen-based steel production and
CCUS hold significant promise. RD&D can also help the steel sector in developing technologies that will
help incremental decarbonisation of the existing processes for producing iron and steel.

17.4. Emissions intensity trajectory for the steel sector

The Bureau of Energy Efficiency (BEE) is developing targets for emissions intensity of steel production in
India for the obligated entities under the ambit of Indian Carbon Markets through its Carbon Credit Trading
Scheme (CCTS). The proposed industry-wide targets for emissions intensity of steel are indicated in Figure
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17.5. Itis seen that under the CCTS scheme, it is aimed to reduce the average emissions intensity of steel from
2.54 1-CO2/TCS in 2023-24 t0 2.2 t-CO2/TCS by 2029-30.
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Figure 17.5: Proposed emissions intensity targets for the steel sector

17.5. Roadmap

Figure 17.6 illustrates the envisioned trajectory for transitioning the steel industry, spanning short-term (up
to 2030), medium-term (up to 2047), and long-term (up to 2070) objectives. In the short term, until 2030, the
emphasis lies on maximising the adoption of energy efficiency and renewable energy sources. Additionally,
there is a concerted effort to maximise the utilisation of pellets and to increase the incorporation of scrap in
steel production. These technologies are already deployed in some parts of the industry and can be readily
incorporated throughout the sector.

In the medium term, until 2047, the focal points shift towards initiatives such as the development of green
hydrogen, biochar, and CCUS, alongside enabling the process transition of the DRI industry. Finally, in the
long term, attention may turn to the deployment of direct electricity technologies and other disruptive
innovations aimed at facilitating the transition to achieve net-zero emissions.

Tachnology Pathway

Figure 17.6: Strategy for net zero transition in India
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I Foreword

Thank you to all the participating worldsteel members in your diligence in submitting data representing your
sites’ activities and CQO; emissions and energy performance. For the 2023 CQ; report, worldsteel received
230 site-level submissions covering 2022 production activities {(in comparison to 221 site submissions
available covering the previous year after updates to the dataset}).

Regular worldsteel members submit their CO; data voluntarily under the Climate Action Programme on an
annual basis. This reporting system is transparent, well documented, and internationally recognised.
Regular data submission allows participating companies track their performance over time and compare it
with the rest of the industry.

In the Climate Action data collection programme, data is reported using a simplified template and sites are
then classified into S operational production routes. For 2022 activity year, the 230 sites were assigned as 56
BF-BOF sites, 116 Scrap-EAF, 20 DRI-EAF, 25 Others, and 13 Stainless.

The data submission is the first step for a member to assess their operations in terms of CO: intensity. The
composite number {tCO/tCS) is heavily influenced by a multitude of factors. This written report is inherently
limited to a static set of analyses. worldsteel has endeavoured to enhance the functionality of the online
system over the years and users can now carry out detailed analyses in the Analytics section of the platform
and see the impact of the aforementioned factors within a comparable group anonymously.

There is an ever-increasing pressure from public and stakeholders for the steel industry to reduce
emissions. Given the steel industry is at the start of a long manufacturing chain, calls for transparency of the
entire value chain translate into a need for clear metrics that account for emissions in the making of steel
products.

Whilst breakthrough technologies are being developed, commercial deployment at scale will take a while. In
the meantime, reduction and control of CO; emissions remains the most significant challenge for the
industry and there is a compelling case for the steel industry to focus its efforts towards reducing the CO,
and energy intensity of its process and products.

Process Efficiency is a critical short-term opportunity for the steel industry. The Step Up programme
launched in 2019 is based on a set of 4-levers: raw material quality, energy efficiency, yield improvement
and asset reliability. Participation in this program is open to all worldsteel members where sites can carry
out gap analysis assisted by worldsteel's Step Up team and identify pockets of opportunities in lowering
energy and CO; intensity. Over 20 sites have been reviewed and site diagnostics led to a clear
demonstration of potential reduction in emissions and savings in OPEX for all participating sites.

Online tools have been developed to track and identify improvement in process yield (% losses), energy
intensity {GJ/t) including the impact raw materials quality have on productivity and ensure process reliability
{overall equipment; OEE).

Our analysis of the 2022 data indicates that CO; intensity can be reduced by up to 19% in the BF-BOF
process route and more than 43% for the scrap - EAF route if the industry moves towards practices used by
the better-performing sites.
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By participating in Step Up programme, your organisation can demaonstrate its commitment to reducing
emissions and transition to a low-carbon future now as all your sites progress towards performance levels
achieved by better performing sites. The industry needs a visible trackable KPI to show it is doing all that is
possible in a timely fashion to meet its obligations to its stakeholders.

The steel industry’s hard won high level of credibility and integrity is at risk if we cannot demonstrate
continuous progress in reducing our CO; emissions and invest in new technologies now these are proven to
be as they reach commercial maturity.

worldsteel looks forward to your continued input to the Climate Action data collection programme and
participation in the Step Up programme in the coming year.

Dr Rizwan A. Janjua | Head, Technology
World Steel Association
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| 1. 2023 CO; report summary

This report sums up findings from the 2022 worldsteel CO, data collection, an activity initiated by worldsteel
in 2008 aimed at establishing reference baselines and tracking trends in CO; emissions for the steel industry
globally.

Site-level data is submitted voluntarily by worldsteel members following the worldsteel CO, methodology,
developed by worldsteel and industry experts, which has been used as the basis for the ISO standard series
14404.

The worldsteel CO; data system is flexible and robust covering key technological routes and site
configuration. In the analysis stage, each site gets classified into one of five operating routes through a
specific classification algorithm. With the support of the CO; Reporting Advisory Group consistent of
member experts, this year worldsteel implemented adjustments to the classification algorithm, which were
applied throughout the time series.

Sites are classified into five main process routes: BF-BOF, Scrap based EAF, DRI-EAF, Stainless, and Others.
Findings and aggregated indicators for these routes are presented and discussed in specific sections of this
report. The reader is encouraged to visit the Online System which contains an extensive set of analytics for
individual needs.

1.1.  Global COzand Energy indicator

Apart from the report and analytics offered to participating worldsteel members, the CO> data collection
dataset is used to calculate the global CO; and Energy indicators as part of the worldsteel sustainability
indicators report. This indicator aims to provide an industry-wide representative CO; intensity level.

From 2007 until 2020, these indicators were calculated based on the information from the two most
prevalent steel producing routes: Blast Furnace - Basic Oxygen Furnace (BF-BOF) and scrap-based Electric
Arc Furnace (EAF). From the activity year of 2021 onwards, the global average value also incorporates a
contribution from Direct Reduced Iron (DRI)-based EAF steel production, given its rising importance as a key
steel making process. Figure 1 presents the equations used from 2007-2020 and the new approach from
2021 onwards, and the same approach is used to calculate the Energy intensity indicator.

Figure 1: Global CO: intensity equation

up to 2020 activity year
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We consider that this new approach to calculating the global metric more accurately reflects global steel
production today and in the future.

worldsteel aims to keep its CO;methodology in pace with the developments in the steet industry, as advised
by our COa Reporting Advisory Group. Recent changes offer ways to make the data more representative of
tocal site conditions, including the option to use CO:; intensity factors representative of local electricity grids.
Beyond the worldsteel reference global intensity grid, users can represent the upstream emissions from
electricity consumption using a global grid mix factor annually updated, a national ar regional mix factor,
and/or a lacal site-contract grid mix if available, in GJ/MWh and (CO/MWh.

In addition to these changes, the dataset considers CQ, credits coming from avoided emissions due to the
sale and use of co-products such as slags and CO; gases by other industries. This information has always
been menitored in the CO; methodology. Howaver, it is becoming apparent that the indicators presented in
the CO, reports should be explored in the context of growing calls for industrial synergies, with inter-
connected industries working together 1o lower net C0O; emissians through re-use of co-products.

The impact of these criteria can be further investigated through the Analytics panels available in the

benchmarking system.

1.2.  Global steel production and coverage by the CO: dataset sample

The CO; dataset used for this report covers 443.4 milfion tonnes of steel from all routes, or 22.6% of the
global steel production of 1 886 Mt in 2022, based on figures from worldsteel statistics {Figure 2). In
comparison, if Chinese steel production is disregarded, coverage increases to 48% of steel production in the
rest of the world. Coverage percentage remained largely stable globally when Chinese production growth is
not considered. In 2022 a dip in coverage is observed largely due to the non-participation of Russian
members that currently hold a passive status in worldsteel {Figure 3).

Figure 2: Global crude steel production, 2013-2022
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Figure 3: Coverage of global production by the worldsteel CO: dataset, all site classes and routes
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As shown in Figure 1, the global CO; indicator in 2022 is calculated using the CO; intensity calculated from
sites using the three major production routes, BF-BOF, Scrap EAF and DRI EAF. CO; data from the BF-BOF
sites submitting data covered 228 Mt CS, or 17% of the global production of 1,354 Mt from ore-based and
other production routes. For the electric routes, CO2 data for scrap-EAF sites covered 77 Mt CS and data for
DRI-EAF sites covered 35 Mt CS, combined representing 21 % of the 532 Mt produced via the electric steel
route globally (Figure 4).

Figure 4. Coverage of 2022 global production by the worldsteel CO: data for the three main production routes

Oxygen steel
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Looking at the change in steel production by region over 2013 - 2022 (Figure 5), production volume in China
has increased and remains significantly high in comparison to the rest of the world. The only other regions
which have seen slight growth are India, Other Asia, Middle East and Africa.
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Figure 5: Change in share of global production by region, 2013 v 2022
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This regional configuration explains the share of global production between the oxygen and electric
production routes, that impacts the calculation of the worldsteel aggregated global CO; intensity for the
steel industry (Figure 6).
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Flgure 6: Global and regional share of production by main operating routes, 2022
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Following on from the global and regional overview of steel production by the two main routes, Table 1 and
Table 2 summarise the coverage of the steel industry through actual site-level CO; data submissions. This
report is based on 230 site-level CO; data submissions representing the year 2022, verified by worldsteel.
This number includes carbon and stainless steel producing sites. These sites were submitted by a total of 59
steel producing companies and 2 contributing steel associations that will have their contribution recognised
by worldsteel via the issuance of Climate Action data provider certificates for 2022.

Table 1: Number of CO: data providing steel producing sites by process route

(S

BF-BOF* - 62

Scrap-EAF* 106 100 102 98 94 99 115 109 110 116

DRI-EAF* wElaal 20 isit sl aelcast as) a9 20

Others 17 22 21 21 20 23 25 25 24 25

73 o S TR o e R 3 B o S 11 13

For the Global Indicator, only sites classified as BF-BOF, Scrap-EAF, and DRI-EAF are used.

Indicators are not calculated in cases where data from only 2 or fewer sites |5 avajlable
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Table 2: Number of CO: data providing steel producing sites by regional participation

Region 2013 | 2014 2015 | 2016 2017’ 2018 2019| 20201 2021! 2022
EU-27 sg| 55 55 57 50 5 ’ 52| 45| 45| 53
Other Europe 7 7 7 7 8 7 10 10 10 10

e e 4 5 5 3 s 70 9 1 8 4
s e O s B IR e U SR | | | ]

North America 64 62 54 49 44 48 58 49 52 50|
South America 20 o5 sl | 2=|eelisil sl o0l o9
71 & & 8 =5 8| ® 8 5 ¥
Middle East 5 sl BIE Eg Sleel A 5 | Bl by
Developed East 39 41 42 42 43 4o 42 M 4 44
Other Asia Lo e R 7 7, 71 5| 9

China 0 0 0] 0 0 0 0 0 0 0

/& S S B U R U B e T R T

209 212 212 210 204 210 233 221 221 230|

*The reduction of number of participating sites for this region is due to the absence of Russian based sites from members that hold a passive status as

members of warldsteel at the time of release of this report.

1.3.  Calculated industry CO; intensity and iterations

Table 3 shows industry-level global CO; intensity, as well as calculated intensity for each of the main routes
considered by this report.
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Table 3: CO: intensities (tCOz /tCS) by process routes

Routes 2013 2014‘ 2015! 2016| 2017‘ 2018| 2019‘ 2020’ 2021 ‘ 2022

| | | f I
BF-BOF* 2.28% 2,29 2.32‘ 2.31f 230 227 2.27‘ 2.31 2.33% 233

Scrap-EAF* 0.685 062 0.63 066 066 067 067 0.67 067 0.68

| | | |
DRI-EAF* 1.46 | 1.47 1.52! 145 143 149 145| 1.30| 140 1.37

Others 220 228 224| 223 227 231 238| 237 233| 230

Stainless ”‘35 2.86 2.95i 295| 289 291 | 2.83| 2.97| 288 | 291

Global* 1.87 185 190 1.89 185 1.81 182 188 151 191

Global* exc. China 156 154 158 157 154 151 151 152 151 150

*For the Global Indicator, only sites classified as BF-BOF, S_Crap-.Ea\F. and DRI-EAF are used. naindicates not encugh data is available to calculate a
representative figure.

The global indicator is calculated based on the weighted average CO; intensity of the three main routes, and
the split for 2022 global production volume (ref. worldsteel statistics) of 71.8 % from the integrate iron ore
route, which includes BOF and others steel processes, leaving 28.2 % for the EAF route, further split into
20.8 % for the scrap-based route and 7.4 % for the DRI-based route.

233 tCOAMCS X 71.8% + 0.68 tCOCS x 208 % + 1.37 tCO/CS X 7.4 %= 1.91 tCOMCS,

The impact of credits from the sale of co-products and use of local-specific electricity grid factors in
indicators is explored in online Analytics panels available to participating members. It is worth underlining
that this subset of analyses is only for the analytic purposes of this programme and will not be incorporated
in indicators published.

1.4.  Default trend and options to decarbonise

The global CO; intensity indicator, as well as the intensity for the main production routes, has varied little
over the past 10 years. Although many decarbonisation plans and pilot plants have been installed in this
period, they have yet to result in a industry-level significant reduction in CO; intensity, as far as it can be
identified through this dataset. It is important to keep in mind that variations in the split of global
production by routes shown in Table 4 also impact the indicator.

Table 4: Share of global production by main operating routes

Global Statistics 2013| 2014 | 2015 2015[ 2017 2018 zozo‘ 2021 | 2022

Share of BF-BOF 74.4% 73.8% 748% 74.2% 722% | 711% 72.2% 73.8% | 71.9% 71.8%‘

Share of Scrap EAF 20.2% 20.7% 19.9% 20.4% 21.8% 22.4% 21.2% 20.0% 21.4% 20.8%

Share of DRI EAF 54% 55% | 53% 5.4% 60% 65%  6.6% | 63% 6.8% 7.4%
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Figure 7: COz intensities (tCO2CS) for routes BF-BOF, Scrap-EAF and aggregated Global, with default performance, from
2013 to 2022
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This report, representing 2022 data, shows that both the BF-BOF and scrap-EAF routes have not shown
significant improvements and remains around the 2.3 tCO,/tCS and 0.65 tCO,/1CS level for the last 10 years
running, as seen in Figure 7, The DRI-EAF show some variability, although this may be an effect of the
smaller sample of sites providing data for this route,

This means that the global average CO; intensity is operating at a similar level of performance with little
change over the period 2013 - 2022, and that the new low carbon options have not yet made an impact in
reducing CO; intensities of the industry overall,

As noted in the foreword, the Step Up programme allows a steelmaking site to analyse its processes in a
holistic way giving clear indication of areas with the potentia! of improvement and the level it can achieve.
This process relies on the best practices adopted by leading sites. Tables presented in sections below
highlight operatianal performance from the better performing sites (top 15%) and the rest being the
remaining 85%, and the overalt group performance per production route. The crude steel production
represented by each of these samples, along with their calculated energy intensity, is also presented as a
measure of relevance and representativeness.

Significant improvement potential is available by maximising the scrap ratio, which changes the ratio
between ore-based and scrap-based iron units. This will alsc be the case in Asia {particularly in China) once
a higher volume of scrap becomes economically available from post-consumer scrap, likely from 2030
onwards {average first recycle period of steet products is 40 years}.

Using the Step Up programme the industry can work towards the best current performance for both the
main pracess routes. In deoing so, the industry can obtain their full potential within the coming years.
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Figure 8 outlines the gap in CO; intensities between top-performers and the rest of the sites. A quick
calculation to follows estimating the potential of CO; reduction should the industry perform at levels
commensurate with the best performing sites:

Using the split between the two major process routes, this would result in
1.96 tCO/tCS x 71.8 % + 0.42 tCO,/tCS x 20.8 % + 1.03 tCOL/tCS * 7.4 % = 1.57 tCO/tCS

Figure 8: Improvement potential for steelmaking sites

m Rest of the sites H Top performers

242

tCO2/tCs

BF-BOF Scrap-EAF DRI-EAF

This is 0.34 tCO/tCS below (18%) the current average 2022 level of 1.91 tCO/tCS

Operating practices (raw materials selection & use, process reliability, process yield, energy intensity and
management decisions) have proven to be most influential on operational performance and consequently
on CO; emissions. These reductions also result in savings in opex.

The raw materials quality purchased or demanded, and the proportion of scrap used in the BOF are
significant factors in the emission intensity rate. By adopting leading operating practices and optimising
their operations, sites can improve their performance, and this will in turn shift the average performance
towards the level of the current top performing companies (using existing technologies on site) for both the
BF-BOF and EAF route.

worldsteel members are encouraged to participate in the Step Up and Climate Action data collection
programmes.

The four stage Step Up programme focuses on raw materials quality, energy intensity, process reliability and
the resulting process yield. Improvements will result in the minimum emissions intensity for any site as well
as significant OPEX savings per tonne, typically between 5-20 USD/t crude steel. By using existing
technologies as installed on most sites, companies can likely reach levels of performance achieved by better
performers adopting the following four recommendations.

T Use the best quality raw materials econamically available.
2. Maximise economically available scrap inputin all process routes.
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3. Initiate and implement the worldsteel Step Up programme.
4, Invest in low carbon steelmaking technology appropriate for the site location,
Information on how to join and benefit from the amme il steel
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| 2. CO; intensity summary for 2022 data by route

The analyses contained in this chapter are organised in a logical way allowing detailed examination of
emissions by praocess route (Figure 9). Interactive panels with more detailed information are available to
participating members in the benchmarking system. For an analysis of stainless steel COz emissions results

from this data collection programme, please refer to the world stainless CO; repart.

Figure 9: Schema of analyses based on steelmaking routes

STEELMAKING ROUTE

Default performance

BF-BOF

Scrap-EAF
DRI-EAF

Others Default emissions breakdown

2.1 BF-BOF route

BF-BOF is the major route for the global steel industry. This is especially true in developing countries, as
scrap sources are still insufficiently mature or ready to allow for a larger proportion of EAF based recycling.

Steel products become available as end-of-life scrap after an average service life of 40 years. It is possible to
extend the useful service life using principles of circular economy for a range of products. This is an active
area of research, discussion, and policy around the world.

The BF-BOF route performance by the better sites has nearly reached its limit as far as energy intensity is
concerned at around 20 GJ/tCS, and using the traditional carbon reduction agents these sites emit
approximately 1.96 tCO- / t crude steel without credits for slag or gas sales.

2.1.1. BF-BOF default performance

The default performance shows the process route as reported over previous years and is used as a
reference to allow the industry to track its own improvement performance. This group represents 228.3 Mt
of production over 56 BF-BOF sites.

As noted earlier, it is possible to flatten the pareto to the level of better performing sites through efficiency
improvement such as Step Up. Following that, the long-term goal of low-carbon steelmaking would require
use of breakthrough technologies.

Table 5 provides the details of the total group performance and the better performing sites below.
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Figure 10: 2022 BF-BOF sites ranked by CO:intensity, following default performance.
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Table 5: Summary of BFBOF sites CO: and energy intensities, following default performance, by samples.

Summary Total CO; €O; Intensity by Scope Energy
2022 BF-BOF data Intensity (tCOL/tCS) Intensity
(tCOACS) (GJACS)

EE

Top 5 best performing sites ‘ 28,771,040 ‘ 1.93 ‘ 199 1.88 | | o001 | © 19.97
PR Ra o AR I et . : | | |

Top 15% performers 8 43892833 | 1.96 206 1.88 139 0.41 0.00 0.16 19.70
Rest of sites B5% 48 . 184,414,071 | 242 . 371 ‘ 2.06 ‘ 2.04 | 020 | 008 ‘ 0.10 ! 24.99
Total group 56 228,306,904 233 371 | 1.88 | 1.92 0.24 0.06 | 0.1 2398

2.1.2, BF-BOF default emissions breakdown by scopes

Using the total group of reporting BF-BOF sites, the average CO; emissions intensity can be broken down as
shown in Figure 11.
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Figure 17: 2027 BF-BOF average CO: emission intensity breakdown by scopes
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22 Scrap-EAF route

Ferrous scrap consisting of almost pure iron units makes this the lowest emitting process in place at
present. Scrap is available in various grades and in addition to cleanliness, the most important characteristic
is density as it affects productivity. When available, DRI is added as a top up in some cases or supplemented
with hot metal if easily accessible.

Dedicated sites tend to use scrap only from nearby region or country as shipping adds a significant cost to
scrap, making it prohibitive to use. Availability is one of the major issues depending on the effectiveness of
the local recycling industry.

In total 116 sites submitted data in this category with 17 being in the top performing group.

The pareto and table below show the performance with the historical condition and then the credits for slag
and CO; gas sales and for this group the higher impact of the electricity grid mix. The combination of the
two groups will continue to be reported in the future.
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2.2.1. Scrap-EAF default performance

Figure 12: 2022 Scrap-EAF sites ranked by CO: intensity, following default performance
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Table 6: Summary of Scrap-EAF sites COz and energy intensities, following default performance, by samples

Summary Production | Total COz Intensity CO; Intensity by Scope Energy intensity
2022 Scrap-EAF data (tCO/tCS) (Gacs)

Scope Scope
1 2
‘ 0.00 ‘

Top 5 best performing sites | 3347742 | 034 ‘ 0.40 ‘ 0,31‘ 0.06 ‘ 022 | 006 | 523
Top 15% performers 17 :14,433,390 042 047 031 008 | 000 028 007 6.79
Rest of sites 85% 99 | 62740428 | 074 | 338 ‘ o.47i 0.19 | 0.00 ‘ 035 020 1098
Total group 116 77223818 068 338 031 017 000 034 017 1020

2.2.2. Scrap-EAF default emissions breakdown

Considering the total group of reporting Scrap-EAF sites, the average CO; emission intensity can be broken
down as shown in Figure 13.
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Figure 13: 2022 Scrap-EAF average CO: emission intensity breakdown by scopes
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2.3.  DRI-EAF route
2.3.1. DRI-EAF default performance

Figure 14: 2022 DRI-EAF sites ranked by CO: intensity, following default performance.
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Table 7: Summary of DRI-EAF sites CO: and energy intensities, following default performance, by samples.

Summary Production | Total CO; Intensity CO: Intensity by Scope Energy Intensity
2022 DRI-EAF data ({tCO,tCS) (tCO,/tCS) (G]CS)

ﬁ

Top 5 best performing sites |sses,955 107 | 123 | 094 0.00 0.46 16.80

Top 15% performers 3 4,853,047 1.03 107 094 0.20 0.00 0.39 0.44 16.09

Rest of sites 85% 17 I 30,752,020 | 1.42 222 116 068 0.00 | 043 031 | 2336
e N R e T | | | |
Total group 20 35,605,067 137 222 094 0.62 0.00 0.42 0.33 2237

2.3.2. DRI-EAF default emissions breakdown

This section contains information on DRI-EAF sites with the average CO; emission intensity broken down
according to sources.

Figure 15: 2022 DRI-EAF average CO: emissions breakdown by scopes
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2.4. Others

The Others category is composed of sites that do not fit any of the main categories. It includes sites that
may emplay a production approach that combines aspects of the main traditional routes, such as operating
both Basic Oxygen Furnaces and Electric Arc Furnaces on the same site. It also includes sites that employ
production options that are unique to a specific location and cannot be globally applied, such as the
extensive use of renewable biomass.
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Due to this, the CO; intensity of sites gathered in this category display a significant spread and cross analysis
does not offer significant learning options. Ideally, this category can be further broken down in the future
into new categories, in case a stable sample of sites with similar production approaches reporting data
consistently is formed.

2.4.1. Other sites default performance

Figure 16: 2022 Other processes sites ranked by CO: intensity, following default performance.
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Table 8: Summary of Other sites COzand energy intensities, following default performance, by samples.

Summary Production | Total CO; Intensity CO; Intensity by Scope Energy Intensity
2022 Others data (tCOZACS) (GJHCS)

m
0.00 023 |

Top 5 best performing sites | 4, 576,173 062 0.72 043

Top 15% performers 4 1,976,752 049 0.54 043 012 0.00 0.24 0.13 15.12

Rest of sites 85% 21 93,243,589 234 423|072 198 0.04 013 | 019 ‘ 25.50

Total group 25 95220341 230 423 043 1.94 0.04 013 0.19 2529
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| 3. CO; emission intensity versus energy intensity

Fossil fuels, the majority of which being coal, have been the primary source of energy at the integrated sites.
The steel industry has made strides in reducing the energy intensity over the past decades. However, it has
now reached a point where the better performing sites are operating close to the technological ceiling.

Figure 17 serves as a yearly snapshot of CO; vs energy intensity. As breakthrough technologies are scaled
up and industry emissions decarbaonise, the ratio of CO; intensity versus energy intensity will change
accordingly. This section provides a good measure of tracking developments where the correlation between
the CO; intensity and the energy intensity changes.

Figure 17: CO: intensity versus Energy intensity for 2022 data
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I 4. General report comments

The steel industry has been tracking its CO; intensity annually since 2007 with the first report published in
2009. Serving as a base and trend line of CO; emissions for the iron and steel industry, the annual reports
are a reference material for the reporting members.

The methodology developed by worldsteel has been adopted by the International Qrganization for
Standardization {ISO) as the basis for the I1SO standard 14404 part 1, 2, 3, and 4.

As usual, the data used in this report has been approved by the reporting members and verified by
worldsteel staff. The weighted average CO; intensity (t COz / t crude steel} for the steel industry is based on
weighted average of steel production by process route in the Steel Statistical Yearbook and calculated
emissions using the worldsteel methodology. information on emissions from each company or site is
reported anonymously and securely. The report is distributed to company Superusers and their chief
executive officers {CEQs) or the listed Main Member Representative (MMR). The report is only available to
the worldsteel member companies who participated in 2022 in submitting data for the 2021 calendar year
operating period.

worldsteel is confident that these annual reports are mature and statistically robust, providing the industry
with a reliable assessment of its emission intensity on a site-by-site basis. This report allows participating
businesses to establish a plan to reduce CO; intensity from their sites and compare these to their country
sector and overall targets and work towards the intended reductions as per the Paris Agreement {2015}
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MINISTRY OF STEEL
NOTIFICATION
New Delhi, the 12th December, 2024
G.5.R 763(E).—The Taxonomy for Green Steel for [ndia is hereby published for general information---

1. *“Green Steel” shall be defined in terms of percentage greenness of the steel which is produced from the steel
plant with CO, equivalent emission intensity less than 2.2 tonnes of CO- e per tonne of finished steel {tfs). The
greenness of the steel shall be expressed as a percentage, based on how much the steel plant’s emission
intensity is lower compared to the 2.2 +-CO,e/tfs threshold.

The technical explanation for measuring greenness of the steel produced within a plant is provided in Appendix E.
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2. Based on the greenness, the steel shall be rated as follows:

Five-star green-rated steel: Steel with emission intensity lower than 1.6 1-CO2e/tfs shall be defined as five-star
green-rated steel.

Four-star green-rated steel: Steel with emission intensity between 1.6 and 2.0 t-CO2e/tfs shall be defined as four-
star green-rated steel.

Three-star green-rated steel: Steel with emission intensity between 2.0 and 2.2 1-CQ2e/tfs shall be defined as three-
star green-rated steel,

Stee) with emission intensity higher than 2.2 1-CO2e/tfs shall not be eligible for green rating.
3. The threshold timit for defining star rating of Green Steel shall be reviewed every three years.

4. The scope of emissions shall include Scope 1. Scope 2, and limited Scope 3, up 1o finished stegl production,
Scope 3 emissions shall include agglomeration {including sintering. pellet making, coke making), beneficiation,
and embodied emissions in purchased raw materials and intermediary products, but shall not include upstream
mining. downstream emissions and transportation emissions. both within and outside the gales of a steel plant.

5. Green star-rating of the steel of the registered steel plant shall be based on emissions incurred till finished steel
production stage with the limited scope-3 as described in Clause-3.

6. The National Institute of Secondary Steel Technology (NISST) shall serve as the nodal agency for measurement,
reporting, and verification (MRV) as well as for issuing greenness certificates and star ratings for steel,

7. The certificate of green-rated steel shail specify plant name. embodied emissions at finished steel level, greenness
percentage at finished steel level, star rating of the steel and the quantity.

8. The methodology for emissions MRV, as published by Bureau of Encrgy Efficiency (BEE) in the document
‘Detailed Progedyre for Compliance Mechanism under CCTS™ in July 2024 (as amended up to date of
centification), under Carbon Credit Trading Scheme (CCTS), as notified on 28 June 2023, shall be appiicable.

9. Steel plants may register with NISST to obtain greenness certificates and star rating for their products.
10. For regisiry. a one-time amount of Rs 10.000 shall be charged per Steel Plant by the NISST.
11, For certification. an amount of Rs. 1.000 shall be charged for every 500 tonnes of Finished Steel certified.

[2. The certificate shall be issued on yearly basis (financial year). In case the steel plants opt for MRV more
frequently. then the certificate may be issued more than once in a year as per the requirement.

13. A registry of green-rated steel shal) be maintained by NISST.
[F. No. 1{6)-2024-1D-2]
VINOD KUMAR TRIPATHI, Jt. Secy.

Appendix [
Technical explanation of Green Steel Taxonomy:

Consider that the CO, equivalent emission intensity of steel is represenied on the y-axis. The lowest end on the axis
{point A} indicated in Figure I, represents net-zerg emissions steel (£, = ¢). The actual emission inlensity of the plant
(£} is represented at point B. Point C represents the emission intensity threshoid (£,) considered for defining
greenness of steel. The emission intensity thresheld is a fixed value of 2.2 1-CO.eftfs,

[ParT N—S8EC. 3(iH
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A steel plant with emission intensity (£,} lower than the threshold emission intensity (£} shall be eligible for a
greenness certification as explained below.

1} 1f £, = £, then the plant can be considered 10 be producing 100% green steel.

2). If E,>E,. the plant is not producing steel with any greennesé‘

3). However, if £,<E,<FE, then the greenncss percentage (G%) of plant can be defined as:

lBcl |AC - AB] -
= =——x 100 =—x1oo=ux1oo = 1—5 x 100
lAC) A€ E E

E,
(-8
or % =11 277 % 100
As an example, the green steel definition can be explained considering a steel plant having a CO. equivalent emission
intensity {£,} of 2.0 1-CO.etfs, The greenness percentage {%0) of the total steel produced by the plant will be 9.1%
based on the methodology indicated above. Therefore, as per the definition. the steel produced by the said plant will
be 9.1% green.

Uploaded by Dte. of Printing at Government of india Press, Ring Road, Mayapuri. New Delhi-1 10064
and Published by the Controller of Publications. Delln-110054.
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ANNEXURE-A/22

Ministry of Environment, Forest and Climate Change

Azadl K3
AMritMahotsav

Net zero emissions target

Posted On: 03 AUG 2023 5:04PM by PIB Delhi

India is an emerging economy where Greenhouse Gas emissions are set to increase, albeit
from a low base, in pursuit of its development and poverty eradication goals. It is to be noted
that India’s historical cumulative emissions from 1850 to 2019 amount to less than 4 percent
of cumulative carbon dioxide emissions of the world from the pre-industrial era, despite
being home to 17 per cent of the world’s population. Hence, India’s responsibility for global
warming thus far has been minimal and even today its annual per capita emissions are only
about one-third of the global average.

India, at the 26th session of the United Nations Framework Convention on Climate Change
(COP 26) in November, 2021, announced its target to achieve net zero by 2070. In
recognition of the Para 19 of Article 4 of the Paris Agreement, India’s long-term low-carbon
development strategy, has been submitted to the United Nations Framework Convention on
Climate Change, and it reaffirms the goal of reaching net-zero by 2070. India’s long-term
low-carbon development strategy is based on the principles of equity and climate justice and
the principle of Common but Differentiated Responsibilities and Respective Capabilities.

India’s long-term low-carbon development strategy rests on seven key transitions to low-
carbon development pathways. These include i) low-carbon development of electricity
systems consistent with development, ii) develop an integrated, efficient and inclusive
transport system, iii) promote adaptation in urban design, energy and material efficiency in
buildings, and sustainable urbanisation, iv) promoting economy-wide decoupling of growth
from emissions and development of an efficient, innovative low emission industrial system,
v) development of carbon dioxide removal and related engineering solutions, vi) enhancing
forest and vegetation cover consistent with socioeconomic and ecological considerations
and vii) economic and financial needs of low-carbon development. With respect to each of
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these transitions, India’s low-carbon development strategy document has elaborated the
international and national context as relevant, the current policies and programmes already
being implemented as well as the key elements for each transition, potential benefits and
challenges.

There are several indices which rank countries on their performance to combat the challenge
of climate change. However, there are many differences and disagreements with respect to
the methodology, the conceptual framework as well as outcome of these indices both for
India and the World.

Government has taken several actions to address the rapidly growing
environmental problems in the country. Some of the noteworthy actions are listed below:

e The Ministry of Environment, Forest and Climate Change (MoEF&CC) has launched
the National Clean Air Programme (NCAP) in January, 2019 with an aim to improve
air quality in 131 cities (non-attainment cities and Million Plus Cities) in 24 States/UTs
by engaging all stakeholders. The programme envisages to achieve reductions up to
40% or achievement of National Ambient Air Quality Standards for Particulate
Matter10 (PM 10) concentrations by 2025-26. 95 cities showed improvement in PM
concentration in FY 2021-22 in reference to 2017-18 & 20 cities are within the
National Ambient Air Quality Standards (NAAQS) in FY 2021-22. To monitor air
guality, till now 1,366 Monitoring Stations (910 Manual stations in 389 cities, 28
states & 7 UTs and 456 CAAQMS in 227 cities, 27 states & 4 UTs) have been
installed.

e PRANA a portal for monitoring implementation of NCAP has been launched. Under
Swach Vayu Survekshan (SVS) 2022, which is the evaluation of self-assessment
report of NCAP cities, top 9 best performing cities have been awarded.

e The Commission for Air Quality Management in NCR and Adjoining Area (CAQM)
has come out with a policy to curb air pollution in NCR, along with a standard list of
approved fuels for NCR for industrial and other applications.

e Levels of PM2.5 and PM10 in Delhi had registered a dip of almost 30% since 2016
while the number of clean air days had increased by almost 50% during the same
period.

e Country has leapfrogged from BS-IV to BS-VI norms for fuel and vehicles from
1stApril, 2020.

o Sustainable Alternative Towards Affordable Transportation (SATAT) has been
launched as an initiative to set up Compressed Bio-Gas (CBG) production plant and
make CBG available in the market for use in automotive fuels.

e Installation of Vapour Recovery System (VRS) in new and existing petrol pumps
selling gasoline >100kl per month in million plus cities and those selling >300kl per
month in cities with population between 1 lakh to 1 million. Subsidy on E-vehicles
under Faster Adoption and manufacture of (Hybrid &) Electric Vehicles in India.

e For conservation of rivers, Ministry of Jal Shakti supplements efforts of the
States/UTs by providing financial and technical assistance for abatement of pollution
in identified stretches of rivers in the country through the Central Sector Scheme of
Namami Gange for rivers in Ganga basin and the Centrally Sponsored Scheme of
National River Conservation Plan (NRCP) for other rivers.
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e India added ten wetlands to the List of Wetlands of International Importance (also
called Ramsar Sites) within the framework of the Ramsar Convention, taking the total
number of Ramsar Sites in India to incredible 75, the highest in Asia by August 2022.

e The government has taken a defining step to eliminate single use plastics. A ban has
been imposed on identified single use plastic items from 1st July 2022.

o Desertification and Land Degradation Atlas of India, published by Space Applications
Centre (SAC) Indian Space Research Organisation, Ahmedabad, provides the
extent of land degradation and desertification in India, states that the land
degradation and desertification in the country has been estimated to be 97.84 million
hectares in 2018-19. It provides state-wise area of degraded land which is helpful in
planning and implementation of schemes aimed at restoration of land by providing
important data and technical inputs.

e Ministry has initiated the work of Circular Economy. 11 Committees constituted for
development of circular economy (CE) action plans for different categories of wastes
have finalized CE Action Plans for 10 waste categories. EPR rules have been notified
for 4 categories of waste a) Plastic waste, b) Waste tyre, ¢) Batteries, and E-Waste.

In consonance with National Forest Policy (NFP), 1988 which envisages the national goal to
have a minimum of one- third of the total land area under forest or tree cover and two-third of
the area under such cover in the hill and mountainous regions of the country, various
afforestation related schemes implemented by Ministry of Environment, Forest and Climate
Change (MoEFCC) and other ministries aim at promoting tree plantations. MoEFCC
supports the States/Union Territories for carrying out various afforestation/tree plantation
activities under Centrally Sponsored Schemes like National Mission for a Green India (GIM),
Nagar van Yojana, compensatory afforestation under Compensatory Afforestation Fund
Management and Planning Authority (CAMPA) etc. State/UTs also implement various
schemes promoting tree plantation activities under State/UT Plan, MGNREGA etc.

Further, the Trees Outside Forests in India (TOFI) program has been launched by the
MoEFCC, Government of India and the U.S. Agency for International Development (USAID)
for implementation in seven states including Andhra Pradesh, Assam, Haryana, Odisha,
Rajasthan, Tamil Nadu, and Uttar Pradesh with an outlay of $ 25 million for a period of five
years. The purpose of this program is to expand the planting of trees outside of forests
(TOF) for enhanced provision of ecosystem services, especially carbon sequestration, and
increased inclusive livelihoods and economic opportunities for the rural population.

This information was given by Union Minister of State for Environment, Forest and Climate
Change Shri Ashwini Kumar Choubey in a written reply in the Rajya Sabha today.

S
MJPS/NSK

(Release ID: 1945472) Visitor Counter : 42713
Read this release in: Urdu

https://pib.gov.in/PressReleaselframePage.aspx?PRID=1945472
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1 INTRODUCTION

The Carbon Border Adjustment Mechanism (CBAM) is an environmental policy
instrument designed to support the EU climate ambitions of achieving a net reduction of
greenhouse gas (GHG) emissions of at least 55% by 2030 and of reaching climate
neutrality by 2050 at the latest. The CBAM will apply the same carbon price to imported
goods as would be paid by installations operating in the European Union (EU). In doing
so, the CBAM reduces the risk of the EU's climate objectives being undermined by
production relocating to countries with less ambitious decarbonisation policies (so-called
‘carbon leakage’) and introduces a strong signal to producers in third countries to
decarbonise.

The CBAM does not target countries, but the embedded greenhouse gas emissions of goods
imported into the EU for a number of specific sectors that are within the scope of the EU
Emissions Trading System (EU ETS) and that are at high risk of carbon leakage. These
are: iron and steel, cement, fertilisers, aluminium, hydrogen and electricity. It also includes
some precursors and some downstream products of the aforementioned sectors (hereinafter
referred to as “CBAM goods™).

CBAM will be introduced gradually. The transitional period from 1 October 2023 to 31
December 2025 is important to allow for a careful, predictable and proportionate transition
for EU and non-EU businesses, as well as for public authorities. During this period,
importers of CBAM goods will only have to report greenhouse gas emissions (GHG)
embedded in their imports emissions embedded in their imported goods(direct and indirect
emissions), without paying any financial payments or adjustments.! The monitoring and
reporting rules for the transitional CBAM period are laid out in Implementing Regulation
(EU) 2023/1773.2 Verification of those emissions by an external third party will be purely
voluntary.

The Implementing Regulation on reporting requirements and methodology provides for
flexibility when it comes to the values used to calculate embedded emissions on imports
during the transitional phase.

Until the end of 2024, companies will have the choice of reporting in three ways:
(@) full reporting according to the new methodology (EU method);
(b) reporting based on an equivalent method (three options) and

(c) reporting based on default reference values (only until July 2024, i.e for Q4 of
2023 and Q1&Q2 of 2024)

() Regulation (EU) 2023/956 of the European Parliament and of the Council of 10 May 2023 establishing
a carbon border adjustment mechanism. OJ L 130, 16.5.2023, p. 52-104. Available from:
http://data.europa.eu/eli/req/2023/956/0j.

(® Commission Implementing Regulation (EU) 2023/1773 of 17 August 2023 laying down the rules for
the application of Regulation (EU) 2023/956 of the European Parliament and of the Council as regards
reporting obligations for the purposes of the carbon border adjustment mechanism during the transitional
period. OJ L228, 15.9.2023, p. 94-195. Available from: https://eur-lex.europa.eu/eli/req/2023/1773/0j.

3
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As of 1 January 2025, the implementing regulation provides that only the EU method will
be accepted. The Commission will assess this in view of the experience during the first 4
reporting periods.

In order to help declarants with their reporting obligations, additional simplifications or
facilities have been integrated (or will be integrated soon) in the online dedicated reporting
tool, the CBAM transitional registry. Some of them are the following:

Option for recording emission data of a specific good to be reused in subsequent
reports (feasible from the second quarterly report in April 2024)

Option for reconducting the previous report updating the imported quantities

Option for reporting data based on an XML file to allow reporting declarants
automatise their own process to reuse previous reports data whenever appropriate

Clarification that for operators, the default reporting period is twelve months to
allow them to collect representative data that reflects an installation’s annual
operations. The twelve-month reporting period may be either a calendar year or
alternatively a fiscal year. However, operators may also choose an alternative
reporting period, of a least three months, if the installation participates in an eligible
MRV system and the reporting period coincides with the requirements of that MRV
system.

Access to the CBAM transitional registry should be requested through the National
Competent Authority (NCA) of the Member State in which the importer is established.

Default values play a specific role in CBAM implementation during the transitional period
as presented in the next sections:

Section 2 of this document outlines the use of default values for CBAM goods
other than electricity

Section 3 of this document outlines the use of default values for determining
indirect emissions embedded in CBAM goods other than electricity

Section 4 of this document outlines the use of default values for electricity as
CBAM good

The European Commission has also issued two written guidance documents to help
importers and installation operators outside the EU to navigate the transitional period (1
October 2023 — 31 December 2025) with the reporting obligations. These guidance
documents are updated regularly.
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2 DEFAULT VALUES FOR CBAM GOODS OTHER THAN ELECTRICITY IN THE
TRANSITIONAL CBAM PERIOD

2.1 General

Whilst the general approach for imported CBAM goods other than electricity is that
declarants will have to report based on actual embedded emissions according to the
monitoring methodology that is laid out in Implementing Regulation (EU) 2023/1773
(with the flexibilities mentioned above), Default values do play a specific role in CBAM
implementation during the transitional period in particular if importers do not have all the
necessary information:

i.  During the three first quarterly reports (Q4 of 2023 and Q1&2 of 2024), declarants
may report embedded emission based on default values made available and
published by the European Commission without quantitative limit

ii.  From Q3 of 2024 and until the end of 2025, declarants can still report emissions
based on estimations but only for complex goods and with a limit of 20% of the
total embedded emissions. Using default values would qualify as ‘estimation’.

This section of the document provides the default values for CBAM goods other than
electricity that may be used for reporting embedded emissions during the transitional
CBAM period until 31 December 2025, under the conditions listed above. Declarants
should use them when they do not have or are not able to report actual emissions. These
default values will be regularly revised, from the first reporting quarter, to take into account
the data collected in that first reporting period as well as feedback from both the EU
industry and from non-EU producers of CBAM goods.

The values in this section represent a ‘world’ average, weighted by production volumes.
They are based on estimations on embedded emissions in CBAM goods (i.e. iron and steel,
cement, fertilisers and aluminium) as carried out by the Commission’s Joint Research
Centre (JRC). The emission intensities were estimated for different countries through a
transparent methodology on the basis of publicly available data. The JRC study® focused
on the EU’s main trading partners, covering around 15 to 20 countries for each sector in
the CBAM scope. The default values for hydrogen are based on a separate JRC report?,
published in November 2023.

The default values in this section apply independently of the country of origin of the
CBAM goods and only until the end of the transitional period on 31 December 2025. From
2026 onwards, another set of default values will apply. Those values will be set at the
average emission intensity of each exporting country, increased by a proportionately
designed mark-up. Those default values will be determined through an implementing act
planned for adoption in 2025.

(® Vidovic, D., Marmier, A., Zore, L. and Moya, J., Greenhouse gas emission intensities of the steel,
fertilisers, aluminium and cement industries in the EU and its main trading partners, Publications Office
of the European Union, Luxembourg, 2023, doi: 10.2760/359533, JRC134682. Available from:
https://publications.jrc.ec.europa.eu/repository/handle/JRC134682.

(* Dolci, F. and Arrigoni, A., Estimation of the global average GHG emission intensity of hydrogen
production, Publications Office of the European Union, Luxembourg, 2023, doi:10.2760/744837,
JRC135067. Available from: https://publications.jrc.ec.europa.eu/repository/handle/JRC135067.
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The sector tables below give default values at the 4, 6 and 8-digit CN code level® for use
in the transitional CBAM period.

e Default values given at a 4-digit CN code level apply to all goods falling within
this 4-digit CN code category.

e Default values supplied at a 6-digit CN code level apply to all goods falling
within this 6-digit CN code category.

e Default values supplied at an 8-digit CN code level only apply to the specific
goods listed under the 8-digit CN code.

Default values are given in tonnes of CO.e emissions per tonne of goods. If a row in the
table contains several CN codes, but only one set of default values (i.e. one direct, one
indirect and one total), those default values apply to all CN codes in that row.

(®) Commission Implementing Regulation (EU) 2020/1577 of 21 September 2020 amending Annex | to
Council Regulation (EEC) No 2658/87 on the tariff and statistical nomenclature and on the Common
Customs  Tariff. =~ OJL 361, 30.10.2020, p.1-1063.  Available  from:  https://eur-
lex.europa.eu/eli/req/2020/1577/0j.
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Default values for the transitional period for iron and steel

2.2
Default values
Aggregated . (tonne COze/tonne goods)
goods CN code Description - -
cate Direct Indirect Total
gory . o o
emissions  emissions  emissions
Sintered Agglomerated iron ores and
Ore 2601 12 00 concentrates, other than roasted 0,31 0,05 0,36
iron pyrites
Pig iron 7201 Pig iron and spleg_elelsen in pigs, 1,90 0,17 2,07
blocks or other primary forms
FeMn 7202 1 Ferro-manganese 1,44 2,08 3,51
FeCr 7202 4 Ferro-chromium 2,07° 3,38 5,45
FeNi 7202 6 Ferro-nickel 3,48° 2,81 6,26
Ferrous products obtained by
DRI 7203 direct reduction of iron ore and 4,81 0,00 4,81
other spongy ferrous products
Iron and non-alloy steel in ingots
Crude steel 7206 or other primary forms See below
(excluding iron of heading 7203)
7206 10 00 Ingots 2,52 0,23 2,75
7206 90 00 Other 1,97 0,23 2,20
Semi-finished products of iron or
7207 non-alloy steel See below
7207 1111  Of free-cutting steel
7907 11 14 g;a thickness not exceeding 130
79207 11 16 Of a thickness exceeding 130
mm
7907 12 10 Roll_ed or obtained by continuous
casting
7907 19 12 Roll_ed or obtained by continuous
casting
7207 1980 Other 1,89 0,32 2,21
7207 20 11  Of free-cutting steel
0
7907 20 15 0,25 % or more but less than 0,6
% of carbon
72072017 0,6 % or more of carbon
7907 20 32 Roll_ed or obtained by continuous
casting
7907 20 52 Roll_ed or obtained by continuous
casting
7207 2080  Other
7207 11 90
7207 12 90
7207 1919
7907 20 19 Forged 2,65 0,62 3,27
7207 20 39
7207 20 59

® The value is based on the constant GHG emission intensity value given for individual countries in the JRC
study®. This corrects a small inconsistency detected for the weights that were applied for calculating the

weighted average values in that report.
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Default values

Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - -
cate Direct Indirect Total
gory . S .
emissions  emissions  emissions
Stainless steel in ingots or other See below
7218 primary forms; semi-finished
products of stainless steel
7218 10 00 Ingots and other primary forms
7918 99 19 oo 2,51 2,10 4,61
72189980 ' °'Y
7918 91 Of rectangular (other than
square) cross-section
7918 99 11 Roll_ed or obtained by continuous 218 1,90 4,08
casting
7918 99 20 Roll_ed or obtained by continuous
casting
Other alloy steel in ingots or
7924 other primary forms; semi- See below
finished products of other alloy
steel
7224 10 Ingots and other primary forms
7924 90 18 oraed 2,41 0,79 3,20
72249090 ' °'9
72249002 Of tool steel
722490 03  Of high-speed steel
Containing by weight not more
than 0,7 % of carbon, 0,5 % or
more but not more than 1,2 % of
manganese and 0,6 % or more
72249005 but not more than 2,3 % of
silicon; containing by weight
0,0008 % or more of boron with
any other element less than the
minimum content 1,95 0,40 2,35
722490 07
72249014 Other
Containing by weight not less
than 0,9 % but not more than
1,15 % of carbon, not less than
72249031 0,5 % but not more than 2 % of
chromium and, if present, not
more than 0,5 % of molybdenum
72249038 Other
Granules and powders, of pig
Iron or steel 7905 iron, spiegeleisen, iron or steel 1,90 017 2,07
products (if not covered under category
pig iron)
7208 Flat-rolled products of iron or 2,01 0,27 2,28

non-alloy steel, of a width of

8
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Aggregated
goods
category

CN code

Description

Default values

(tonne COze/tonne goods)

Direct
emissions

Indirect
emissions

Total
emissions

600 mm or more, hot-rolled, not
clad, plated or coated

7209

Flat-rolled products of iron or
non-alloy steel, of a width of
600 mm or more, cold-rolled
(cold-reduced), not clad, plated
or coated

2,03

0,36

2,39

7210

Flat-rolled products of iron or
non-alloy steel, of a width of
600 mm or more, clad, plated or
coated

1,97

0,39

2,35

7211

Flat-rolled products of iron or
non-alloy steel, of a width of less
than 600 mm, not clad, plated or
coated

See below

721113 00

72111400
721119 00

Rolled on four faces or in a
closed box pass, of a width
exceeding 150 mm and a
thickness of not less than 4 mm,
not in coils and without patterns
in relief

Other, of a thickness of 4,75 mm
or more

Other

2,01

0,27

2,28

721123

721129 00
7211 90

Containing by weight less than
0,25 % of carbon

Other

2,03

0,36

2,39

7212

Flat-rolled products of iron or
non-alloy steel, of a width of less
than 600 mm, clad, plated or
coated

1,97

0,39

2,35

7213

Bars and rods, hot-rolled, in
irregularly wound coils of iron or
non-alloy steel

1,89

0,32

2,21

7214

Bars and rods of iron or non-
alloy steel, not further worked
than forged, hot-rolled, hot
drawn or hot-extruded, but
including those twisted after
rolling

See below

7214 10 00

Forged

2,65

0,62

3,27

7214 20 00

7214 30 00
721491
7214 99

Containing indentations, ribs,
grooves or other deformations
produced during the rolling
process or twisted after rolling
Other, of free-cutting steel

Of rectangular (other than
square) cross-section

Other

1,89

0,32

2,21

7215

Other bars and rods of iron or
non-alloy steel

1,89

0,32

2,21

7216

Angles, shapes and sections of
iron or non-alloy steel

1,89

0,32

2,21
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Default values

Aggregated o (tonne COze/tonne goods)
goods CN code Description - -
cate Direct Indirect Total
gory . D .
emissions  emissions  emissions
7217 Wire of iron or non-alloy steel See below
7917 10 Not pla_ted or coated, whether or 1,88 0,49 2,37
not polished
7217 20 Plated or coated with zinc
Plated or coated with other base
7217 30 metals 1,95 0,51 2,46
7217 90 Other
Flat-rolled products of stainless
7219 steel, of a width of 600 mm or See below
more
72191100 Of athickness exceeding 10 mm
7919 12 Of a thickness of 4,7_5 mm or
more but not exceeding 10 mm
Of a thickness of 3 mm or more
721913 but less than 4,75 mm
7219 14 Of a thickness of less than 3 mm
721921 Of a thickness exceeding 10 mm 2,18 1,90 4,08
7919 22 Of a thickness of 4,7_5 mm or
more but not exceeding 10 mm
Of a thickness of 3 mm or more
72192300 but less than 4,75 mm
7219 24 00 Of a thickness of less than 3 mm
7919 31 00 Of a thickness of 4,75 mm or
more
Of a thickness of 3 mm or more
721932 but less than 4,75 mm
Of a thickness exceeding 1 mm
721933 but less than 3 mm 2,21 1,99 4,19
7919 34 Of a thickness of 0,5_ mm or
more but not exceeding 1 mm
7919 35 Of a thickness of less than 0,5
mm
7219 90 Other
Flat-rolled products stainless
7220 steel, of a width of less than See below
600 mm
7990 11 00 ggﬁethlckness of 4,75 mm or
) 2,18 1,90 4,08
7990 12 00 gina thickness of less than 4,75
Not further worked than cold-
722020 rolled (cold-reduced) 2,21 1,99 4,19
722090 Other
Bars and rods, hot-rolled, in
7221 irregularly wound coils, of 2,14 2,17 4,30
stainless steel
Other bars and rods of stainless
7222 steel; angles, shapes and sections See below
of stainless steel
7222 11 Of circular cross-section
7222 19 Other
Bars and rods, not further
7222 20 worked than cold-formed or 2,14 2,17 4,30
cold-finished
7222 40 Angles, shapes and sections

10
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Default values

Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - -
cate Direct Indirect Total
gory . D .
emissions  emissions  emissions
7222 30 Other bars and rods 2,51 2,10 4,61
7223 Wire of stainless steel See below
7223 00 Wire of stainless steel 2,13 2,36 4,49
Flat-rolled products of other
7225 alloy steel, of a width of 600 mm See below
or more
72251100 Grain-oriented
72251910 Hot-rolled
7995 30 Other, not furthe_r worked than 1,95 0,40 2.35
hot-rolled, in coils
7995 40 Other, not furth_er W_orked than
hot-rolled, not in coils
72251990 Cold-rolled
7995 50 Other, not further worked than 1,98 0,49 2,46
cold-rolled (cold-reduced)
7995 91 00 El_ectr(_)lytlcally plated or coated
with zinc
7995 92 00 ;)i:]hcerwme plated or coated with 1,92 0,51 2,43
72259900 Other
Flat-rolled products of other
7226 alloy steel, of a width of less than See below
600 mm
72261100 Grain-oriented
7996 19 10 r'\(ly?lte]:jurther worked than hot-
7226 20 00  Of high-speed steel 1.95 0,40 2,35
7996 91 Not further worked than hot-
rolled
72261980 Other
7996 92 00 Not further worked than cold- 1,98 0,49 2,46
rolled (cold-reduced)
7226 99 Other 1,92 0,51 2,43
Bars and rods, hot-rolled, in
7227 irregularly wound coils, of other 1,86 0,57 2,43
alloy steel
Other bars and rods of other
alloy steel; angles, shapes and
7228 sections, of other alloy steel; See below
hollow drill bars and rods, of
alloy or non-alloy steel
Not further worked than hot-
rolled, hot-drawn or extruded;
72281020 hot-rolled, hot-drawn or
extruded, not further worked
than clad
72281090 Other 1,86 0,57 2,43
7998 20 Bars and rods, of silico-
manganese steel
Other bars and rods, not further
7228 30 worked than hot-rolled, hot-

drawn or
11
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Default values

Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - :
category D'| re:ct | nQ| r'ect Totgl
emissions  emissions  emissions
extruded
Other bars and rods, not further
7228 50 worked than cold-formed or
cold-finished
7228 60 Other bars and rods
722870 Angles, shapes and sections
7228 80 00 Hollow drill bars and rods
7228 1050 Forged
7998 40 Other bars and rods, not further 2,41 0,79 3,20
worked than forged
7229 Wire of other alloy steel 1,84 0,75 2,59
Sheet piling of iron or steel,
whether or not drilled, punched
7301 or made from assembled 2,03 0,36 2,39
elements; welded angles, shapes
and sections, of iron or steel
Railway or tramway track
construction material of iron or
steel, the following: rails, check-
rails and rack rails, switch
blades, crossing frogs, point rods
7302 and other crossir_lg piepes, 1,93 0,29 221
sleepers (cross-ties), fish-plates,
chairs, chair wedges, sole plates
(base plates), rail clips,
bedplates, ties and other material
specialised for jointing or fixing
rails
7303 00 Tubes, pipes and hollow profiles, 221 0,35 2,56
of cast iron
Tubes, pipes and hollow profiles,
7304 seamless, of iron (other than cast See below
iron) or steel
7304 1100 Of stainless steel
7304 22 00 Drill pipe of stainless steel
7304 24 00 Other, of stainless steel
Cold-drawn or cold-rolled (cold-
73044100 reduced) 1,86 0,35 2,20
7304 49 Other
7304 51 Cold-drawn or cold-rolled (cold-
reduced)
7304 59 Other
7304 19 Other
7304 2300 Other drill pipe
7304 29 Other
7304 31 Cold-drawn or cold-rolled (cold- 1,93 0,29 2,21
reduced)
7304 39
73049000 OMer
Other tubes and pipes (for
example, welded, riveted or
7305 similarly closed), having circular 2.03 0,36 2.39

cross-sections, the external
diameter of which exceeds 406,4
mm, of iron or steel

12
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Aggregated
goods
category

CN code

Description

Default values

(tonne COze/tonne goods)

Direct
emissions

Indirect
emissions

Total
emissions

7306

Other tubes, pipes and hollow
profiles (for example, open seam
or welded, riveted or similarly
closed), of iron or steel

See below

7306 11 00
7306 21 00

7306 40 20

7306 61 10
7306 69 10

Welded, of stainless steel

Cold-drawn or cold-rolled (cold-
reduced)

Of stainless steel

1,98

0,46

2,44

7306 19 00
7306 29 00

7306 30 12

Other

Cold-drawn or cold-rolled (cold-
reduced)

2,03

0,36

2,39

7306 30 18

Other

2,01

0,27

2,28

7306 30 41
7306 30 49
7306 30 72
7306 30 77

7306 30 80

7306 61 92

7306 61 99

7306 69 90
7306 90 00

Plated or coated with zinc
Other

Plated or coated with zinc
Other

Exceeding 168,3 mm but not
exceeding 406,4 mm

With a wall thickness not
exceeding 2 mm

With a wall thickness exceeding
2 mm

Other

1,97

0,39

2,35

7306 40 80
7306 50 29

Other

1,95

0,33

2,28

7306 50 21
7306 50 80

Cold-drawn or cold-rolled (cold-
reduced)

Other

1,97

0,41

2,38

7307

Tube or pipe fittings (for
example, couplings, elbows,
sleeves), of iron or steel

See below

7307 11
7307 19 10

Of non-malleable cast iron
Of cast iron

2,54

0,57

3,11

7307 19 90

Other

0,61

1,05

1,66

7307 21 00
7307 22

7307 23
7307 29

Flanges

Threaded elbows, bends and
sleeves

Butt welding fittings

Other

1,87

0,43

2,30

7307 91 00
7307 92

7307 93
7307 99

Flanges

Threaded elbows, bends and
sleeves

Butt welding fittings

Other

1,93

0,29

2,21

7308

Structures (excluding
prefabricated buildings of
heading 9406) and parts of
structures (for example, bridges
and bridge-sections, lock- gates,

2,46

2,55

5,01

13
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Default values

Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - :
category D'| re:ct | nQ| r'ect Totgl
emissions  emissions  emissions
towers, lattice masts, roofs,
roofing frameworks, doors and
windows and their frames and
thresholds for doors, shutters,
balustrades, pillars and columns),
of iron or steel; plates, rods,
angles, shapes, sections, tubes
and the like, prepared for use in
structures, of iron or steel
Reservoirs, tanks, vats and
similar containers for any
material (other than compressed
7309 or quuefieq gas), of !ron or steel, 1,97 0,39 2.35
of a capacity exceeding 300 |,
whether or not lined or heat-
insulated, but not fitted with
mechanical or thermal equipment
Tanks, casks, drums, cans, boxes
and similar containers, for any
material (other than compressed
7310 or quuefie_d gas), of iron_or steel, 1,97 0,39 2.35
of a capacity not exceeding 300
I, whether or not lined or heat-
insulated, but not fitted with
mechanical or thermal equipment
7311 00 C_:onta_iners for co_mpressed or 1,89 0,32 2,21
liquefied gas, of iron or steel
Screws, bolts, nuts, coach
screws, screw hooks, rivets,
7318 cotters, cotter pins, washers See below
(including spring washers) and
similar articles, of iron or steel
73181100 Coach screws
73181290 Other
73181300 Screw hooks and screw rings
73181491 Spaced-thread screws
P a0 Other 1,89 0,32 221
7318 21 00 Spring washers and other lock
washers
73182400 Cotters and cotter pins
73182900 Other
;gig ﬁ 18 Of stainless steel 2,10 1,99 4,10
7318 15 Other screws a_nd bolts, whether 1,89 0,32 2,21
or not with their nuts or washers
7318 16 Nuts 1,89 0,32 2,21
73182200 Other washers 1,89 0,32 2,21
73182300 Rivets 1,89 0,32 2,21
7326 Other articles of iron or steel See below
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Aggregated
goods CN code
category

Description

Default values
(tonne COze/tonne goods)

Direct Indirect Total
emissions  emissions  emissions

7326 11 00

7326 19

7326 90 92
7326 90 94
7326 90 96

Grinding balls and similar
articles for mills

Other

Open-die forged
Closed-die forged
Sintered

2,65 0,62 3,27

7326 20 00

Articles of iron or steel wire

1,95 0,51 2,46

7326 90 30
7326 90 40

7326 90 50

7326 90 60

Ladders and steps

Pallets and similar platforms for
handling goods

Reels for cables, piping and the
like

Non-mechanical ventilators,
guttering, hooks and like articles
used in the building

industry

1,89 0,32 2,21

7326 90 98

Other articles of iron or steel

1,97 0,39 2,35

Source: JRC, 20233
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Default values for the transitional period for cement

2.3
Default values
Aggregated o (tonne COze/tonne goods)
goods CN code Description - -
cate Direct Indirect Total
gory . - o
emissions  emissions  emissions
gg{f‘”ed 25070080 Other kaolinic clays’ 0,23 0,08 0,32
(nb: applicable for calcined clay
only)
Cement 25231000 Cement clinkers® 0,83 0,04 0,87
clinker
Cement 2593 21 00 White _P.or.tland cement, whether or 116 0,10 1,26
not artificially coloured
25232900 Other Portland cement® 0,81 0,06 0,87
25239000 Other hydraulic cements?® 0,59 0,04 0,63
Aluminous 25233000 Aluminous cement!! 1,75 0,15 1,90
cement

Source: JRC, 2023.2

(") In the case of ‘non-calcined clay’ zero emissions may be indicated with clarification in the comments

section of the report

(®) The default values are based on the JRC estimates for grey cement clinkers.

(°) The default values are based on the JRC estimates for grey Portland cement.

(*%) The default values are based on the JRC estimates for other grey hydraulic cements.

(*) Also referred to as ‘calcium aluminate cement’.

16

145



832

2.4  Default values for the transitional period for fertilisers

Default values

Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - -
cate Direct Indirect Total
gory . s .
emissions emissions  emissions
Nitricacid 2808 0000 Nitric acid; sulphonitric acids 2,56 0,05 2,60
Ammonia 2814 Ammoma, anhydrous or in aqueous 2,68 0,14 2,82
solution
Mixed 28342100  Nitrates of potassium 1,82 0,06 1,88
fertilisers
3102 I\/_Imeral or chemical fertilisers, See below
nitrogenous
3102 10 UreaZ whether or not in aqueous 1,78 0,12 1.9
solution
31022100 Ammonium sulphate 0,86 0,09 0,94
Double salts and mixtures of
31022900 ammonium sulphate and ammonium 1,54 0,10 1,63
nitrate
3102 30 Ammonlum nltrgte, whether or not 232 0,07 2,39
in aqueous solution
Mixtures of ammonium nitrate with
3102 40 calcium carbonate or other inorganic 1,77 0,06 1,84
non-fertilising substances
310250 00 Sodium nitrate 3,99 0,07 4,06
Double salts and mixtures of
31026000 calcium nitrate and ammonium 1,87 0,08 1,95
nitrate
Mixtures of urea and ammonium
31028000 nitrate in aqueous or ammoniacal 1,28 0,06 1,34
solution
Other including mixtures not
310290 00 specified in the foregoing 1,65 0,10 1,74
subheadings'?
Mineral or chemical fertilisers
3105 con_ta_lr_]mg two or thn_ee of the See below
fertilising elements nitrogen,
phosphorus and potassium
Goods of this chapter in tablets or
31051000 similar forms or in packages of a 0,94 0,08 1,02
gross weight not exceeding 10 kg*®
Mineral or chemical fertilisers
3105 20 containing _the three fertilising 1,23 0,11 1,35
elements nitrogen, phosphorus and
potassium
Diammonium
31053000 hydrogenorthophosphate 0,69 0,06 0,75

(diammonium phosphate)

(*?) The default values are based on a weighted average of all other CBAM goods under CN 3102, with
weighting according to the volumes of imports into the EU in 2019.

(*3) The default values are based on a weighted average of all other CBAM goods under CN 3105, with
weighting according to the volumes of imports into the EU in 2019.
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Default values

Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - -
category Direct Indirect Total
emissions emissions emissions
Ammonium

3105 40 00

dihydrogenorthophosphate

(monoammonium phosphate) and
mixtures thereof with diammonium

hydrogenorthophosphate
(diammonium phosphate)

0,44 0,05 0,49

3105 51 00

Other mineral or chemical fertilisers

containing the two fertilising

elements nitrogen and phosphorus

(nitrates and phosphates)

1,29 0,11 14

3105 59 00

Other mineral or chemical fertilisers

containing the two fertilising

elements nitrogen and phosphorus

(other)

1,29 0,11 14

310590

Other3

0,94 0,08 1,02

Source: JRC, 20233
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2.5  Default values for the transitional period for aluminium

Default values

Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - -
cate Direct Indirect Total
gory . s .
emissions emissions emissions
Unwrought .
aluminiL?m 7601 Unwrought aluminium 2,36 8,14 10,49
Aluminium -
prsddct': 7603 Aluminium powders and flakes 2,48 8,4 10,88
7604 10 10 Bars and rods of aluminium, not 231 7.49 9,80
alloyed
7604 10 90  Profiles of aluminium, not alloyed 2,73 9,30 12,04
7604 2100 Hollow profiles of aluminium alloys 2,73 9,30 12,04
7604 29 10  Bars and rods of aluminium alloys 2,31 7,49 9,80
7604 29 90  Profiles of aluminium alloys 2,73 9,30 12,04
7605 Aluminium wire 2,31 7,49 9,80
7606 Alumlplum plates, sh_eets and strip, 2,86 9,25 1211
of a thickness exceeding 0,2 mm
Aluminium foil (whether or not
printed or backed with paper,
paperboard, plastics or similar
7607 backing materials) of a thickness 2,86 9.25 1211
(excluding any backing) not
exceeding 0,2 mm
7608 Aluminium tubes and pipes 2,73 9,30 12,04
7609 00 00 Aluminium tube or pipe fittings (for 273 9,30 12,04
example, couplings, elbows, sleeves)
Aluminium structures (excluding
prefabricated buildings of heading
9406) and parts of structures (for
example, bridges and bridge-
sections, towers, lattice masts, roofs,
7610 roofing frameworks, doors and 2,73 9,30 12,04
windows and their frames and
thresholds for doors, balustrades,
pillars and columns); aluminium
plates, rods, profiles, tubes and the
like, prepared for use in structures
Aluminium reservoirs, tanks, vats
and similar containers, for any
material (other than compressed or
liquefied gas), of a capacity
76110000 exceeding 300 litres, whether or not 2,86 9.25 1211
lined or heat-insulated, but not fitted
with mechanical or thermal
equipment
Aluminium casks, drums, cans,
boxes and similar containers
7612 (including rigid or collapsible 2,86 9,25 12,11

tubular containers), for any material
(other than compressed or liguefied
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Aggregated
goods CN code
category

Description

Default values
(tonne COze/tonne goods)

Direct Indirect Total
emissions emissions emissions

gas), of a capacity not exceeding

300 litres, whether or not lined or
heat-insulated, but not fitted with
mechanical or thermal equipment

Aluminium containers for

7613 00 00 . . 2,86 9,25 12,11
compressed or liquefied gas
Stranded wire, cables, plaited bands

7614 and the like, of aluminium, not 2,31 7,49 9,80
electrically insulated

7616 Other articles of aluminium See below
Nails, tacks, staples (other than
those of heading 8305), screws,

7616 10 00 bolts, nuts, screw hooks, rivets, 2,86 9,25 12,11
cotters, cotter pins, washers and
similar articles

7616 91 00 Cloth_, grlll, n_ettlng and fencing, of 2.86 9,25 12.11
aluminium wire

7616 99 10  Other - Cast 2,48 8,40 10,88

7616 99 90 Other - Other 2,86 9,25 12,11

Source: JRC, 2023.2
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Default values for the transitional period for hydrogen

2.6
Default values
Aggregated o (tonne CO2e/tonne goods)
goods CN code Description - -
category Direct Indirect Total
emissions emissions emissions
Hydrogen 28041000 Hydrogen 10,4 0,0 10,4

Source: JRC, 2023.4
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3 DEFAULT VALUES FOR DETERMINING INDIRECT EMISSIONS EMBEDDED IN CBAM
GOODS OTHER THAN ELECTRICITY IN THE TRANSITIONAL CBAM PERIOD

The general approach for determining embedded indirect emissions in CBAM goods other
than electricity is to use default values for the emission factor for electricity. Indirect
emissions are then calculated by multiplying those default values with the amount of
electricity consumed to produce the respective CBAM goods.

The default values represent the average emission factors of the country of origin
electricity grid, based on data from the International Energy Agency (IEA).** These data
are not published in this document but are made available to reporting declarants through
the CBAM Transitional Registry.

The default values in the CBAM Transitional Registry represent the 5-year average
emission factors for electricity covering the years 2016 to 2020. They are provided for
around 150 countries. If a default value is not available for a specific country, the Registry
attributes the world average emission factor as provided by the IEA. In the case of a few
countries, the IEA dataset does not contain emission factors for the years 2016 to 2020,
due to the high share of renewable electricity in the electricity grid. In the case of these
few countries, the default values are set to zero.

If a reporting declarant does not want to use the default values made available by the
Commission, there is also the possibility to use any other emission factor of the country of
origin electricity grid based on publicly available data representing either the average
emission factor or the CO. emission factor. Moreover, actual emission factors for
electricity may be used in the case of a) a direct technical link between the installation in
which the good is produced and the electricity generation source or b) a power purchase
agreement between the consumer and the producer of the electricity for an amount of
electricity that is equivalent to the amount for which the use of a specific value is claimed.
Provisions on the use of emission factors other than those provided by the Commission
can be found in Annex I11, Section D.4 of Implementing Regulation (EU) 2023/1773.

The default values referred to in this section apply only until the end of the transitional
period on 31 December 2025. From 2026 onwards, another set of default values will apply.
Those values will be set as the average of:

e the emission factor of the Union electricity grid,

e the emission factor of the country of origin electricity grid, or

e the CO2 emission factor of price-setting sources in the country of origin.

The default values for the determination of indirect emissions applicable from 2026
onwards will be determined through an implementing act planned for adoption in 2025.

(**) International Energy Agency (IEA): Emission factors 2021.
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4 DEFAULT VALUES FOR ELECTRICITY AS CBAM GOOD IN THE TRANSITIONAL
CBAM PERIOD

The general approach for determining embedded direct emissions for electricity as CBAM
good is to use default values for the CO2 emission factors. CO. emission factor means the
weighted average of the CO: intensity of electricity produced from fossil fuels within a
geographic area. Embedded direct emissions are then calculated by multiplying those
default values with the amount of electricity imported into the EU.

The default values represent the average emission factors of the electricity produced from
fossil fuels in the country of origin, based on data from the International Energy Agency
(IEA).** These data are not published in this document but are made available to reporting
declarants through the CBAM Transitional Registry.

The default values in the CBAM Transitional Registry represent the 5-year average CO>
emission factors covering the years 2016 to 2020. They are provided for around
15 countries, representing the countries from which electricity is currently exported to the
EU or potentially in the near future.

Under certain conditions, other emission factors may be used, as specified in Annex IlI,
Section D.2 of Implementing Regulation (EU) 2023/1773.

The default values referred to in this section apply only until the end of the transitional
period on 31 December 2025. From 2026 onwards, another set of default values will apply.
Those values will be set at the CO> emission factor in the third country, group of third
countries or region within a third country, based on the best data available to the
Commission. They will be determined through an implementing act planned for adoption
in 2025.
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Term

Definition

Actual emissions

emissions calculated based on primary data from the
production processes of goods and from the production of
electricity consumed during those processes

Aggregated goods
category

a group of CBAM goods with their CN codes, used for the
purpose of defining system boundaries of production
processes

CO2 emission factor

weighted average of the CO: intensity of electricity
produced from fossil fuels within a geographic area.

With respect to the geographic area, the default values for
the CO, emission factors for electricity as CBAM good
referred to in this document refer to countries.

Combined
nomenclature (CN)

classification of goods, designed to meet the needs of: i) the
Common customs tariff, setting import duties for products
imported into the European Union (EU), as well as the
Integrated tariff of the European Communities (Taric),
incorporating all EU and trade measures applied to goods
imported into and exported out of the EU; ii) the
international trade statistics of the EU.

The CN provides the means of collecting, exchanging and
publishing data on EU international trade statistics. It is
also used for the collection and publication of international
trade statistics in intra-EU trade

Default value

value that is calculated or drawn from secondary data,
which represents the embedded emissions in goods

Direct emissions

emissions from the production processes of goods including
emissions from the production of heating and cooling that
is consumed during the production processes, irrespective
of the location of the production of the heating and cooling

Embedded emissions

direct emissions released during the production of goods
and indirect emissions from the production of electricity
that is consumed during the production processes

Emissions

release of greenhouse gases into the atmosphere from the
production of goods

Emission factor for
electricity

default value, expressed in COze, representing the emission
intensity of electricity consumed in production of goods

Goods

goods listed in Annex | to the CBAM Regulation (EU)
2023/956

Indirect emissions

emissions from the production of electricity, which is
consumed during the production processes of goods,
regardless of the location of the production of the
consumed electricity

Installation

a stationary technical unit where a production process is
carried out
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Term

Definition

Operator

any person who operates or controls an installation in a
third (i.e. non-EU) country

Reporting declarant

any of the following persons:

(@) the importer who lodges a customs declaration for
release for free circulation of goods in its own name and on
its own behalf;

(b) the person, holding an authorisation to lodge a
customs declaration referred to in Article 182(1) of
Regulation (EU) No 952/2013, who declares the
importation of goods;

(©) the indirect customs representative, where the
customs declaration is lodged by the indirect customs
representative appointed in accordance with Article 18 of
Regulation (EU) No 952/2013, when the importer is
established outside the Union or where the indirect customs
representative has agreed to the reporting obligations in
accordance with Article 32 of Regulation (EU) 2023/956

Specific embedded embedded emissions of one tonne of goods, expressed as
emissions tonnes of CO2e emissions per tonne of goods
Tonne of CO2¢ one metric tonne of carbon dioxide (‘COz2’), or an amount

of any other greenhouse gas listed in Annex | to the CBAM
Regulation with an equivalent global warming potential
(‘CO2¢°)
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1.2.

1.3.

TG HATAT
(TATIAT THTT)

st
7% faeett, 8 WS, 2017

T.F.19.452(37).— T T0a7q A1, 2017 AT STEEHRT g TAgTT TR i STt 2
T 3EaTa i 2017

TETEAT

TEITT U 92 Y W=RET 32 § Stfee 3=t &7 Iears 8, Stet % afefae @& siiv sy g9 o g2 § o
RIS AT aHaE (orhsl ST 2| Tg e (997 F ATTHgea o Scaral # & off UF ¢ e et o7 it
ez 3 forw zeeRt Torifas gegea g1 FAmTor i sienfivs wefiady & ooy STt IcaTal a% a7 & f9=-
9T YhTE & SUINT gIaT 81 T8 UF VAT ST ITNT § STgT TLFT Fod JT =l TTHI ¥ JTAT o AT 92 Ao
SRR it feeeT=ar 81 9 # SIS a2 T F7 ITITad [0 T97d AT 1.4X 37 TSI I T2

6.8X 2l

g frerer zeuTa I=RT UfagTiie &9 & 397 F i sienfrs e i smemforar w@r g1 o sientes e
& For facd = a9 1991-92 # fAF=07 qoFq AT § Ugel AIgE 22 THET it Frer & awar § 9 [Acd 17 a9
2015-16 ¥ 90 THET ITUTE T 122 THAT T A9AT % AT XA (97 | TEITT FT A9 qaE T IATaH o
AT E TS AT TEITT I 29T 6 ST § O 2 TIA9rd T TETET FdT 8 AT TAT T F O 5
ATE AR 3T STAALT T | AT 20 ATF AN T TSHITE TG FLAT gl TS THTT A 2017 (Taoadt
2017) § TEITq IR FIET AT U7 &7F7aT FT Iq F2 qAT, ge U odafad Teard & aras e J
STaeTeTeas a9Td g9 36 U¥ &TH a4 o 81 THITT &1 IcATa FTd & o7 J2RT &1 {0 92 AT HT U TATH

|

i@?w:ﬁ%zo% (TAUEET-2005) H TewTeA AATAEAT F GHord gie aTel ATHT HI TH{HRT FLA
T e B 71 3 e i 3T Sen F o e sfiw e A &1 uw O A qare R em
FAT, 9T &Y fFed Taw 9% o Te97q arsie i 7 7 T a1 9eqi § #6 gu &G Fa1 F uauadi-
2005 F fAfH= Teahi a2 qHia=me Ataar a7 3T 2

3063 GI1/2017 1)
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1.4.

1.5.

1.6.

1.7.

TEITT o SUTed H 9TEd % TIAeTeTcqe 19 359 IS F @lg TT5h AT AT AT - ST 36 ZETd IeqTa %
T =7 wgeal s amitET g, f Feeft sueeyar w iR w21 e afdfea, g Tea, v
THUHUHE & 3T TTaeqeicas 90 ANl & A7 SATLTHT AT STALTTh & (o0 g2 S d 160 T T F@ar arsie
IT= FITAT Bl

Fd 2004 F qTE AT THEHF I A TOITT At FId TfEF e T ATAT TEITT &7 % Siaqsia IS,
AREUE, FATeh 3T S TRIE § e i @82 ST g1 9aieq 95 a9ar giorg g2 off &iw e w=@=1 =i
sregfarehTeRd FATAT AT AT =7 A F UF a2 A0 A S0 g ST 7T TR F o F e wrfvd A
oI

AT a9 2015 H TETT FT 16T HaH T2T ITCATEH a0 AT g 37T T A9 & 912 AL T8 F&T IcqTaH e
#T 7T 9T TET | Ao # Teara & i =th @aa 208 s i T § qd § SErd i Wi oA wh @ad
T FH AATT 61 TFANTH ZI F ALASE o #T g8 TeATaqT0 Tgf HINE g AFa=dT i Faior & 9%
2T AT 9 F AT T AFTATEAT AT F AW 98 Tt gl A= qgai 79 a6 e, ¥od d9ea# &7
fareare, =wve forg fAmtor seir @ G, @S arfierd % oo war a # 1 gemr 6 aemEEa a1 §
TATI i seaTia & I e g T 391 & zeurq T Srfersh @i Jedit| e0 arfateaa, Asfa afem &
e 0@ & e F9d g9 % F1201 =60 T FT G&F AW =9 6T 92 ¢, FI0 T8 TF UET Agea ol
TATH & ST =9 SN &7 {hAeT 911 % A7 3T T2 TAH Fod AT & AT FT AT TG FHaT gl

AT TEITT IART FLATE ICATET TAT ATEH-HATTF, TUTE 3T SAEUF & AL 9 qI9 Feqa aform §
oo g1 fros-deius we % 3careht F a1 geara fAutr £ ggg v gieemd e g R st
TEATT o ITHTEA & [oT A(g TAEF AT FITHIT el FT ITTRT THAT TTAT g1 7T T2 AT IeaTEHT & faa<ra
AT T IART H 2 HCAT | P T0ITT Icqahl ! [S=HT=ar g S geara fAHior % forw oot s,
AT TR AT AT AT Al (STUE [SATEUE €e) FT STAN Fd gl 719, 2016 FT A e et saeA
% 308 IcATEF A, ST TEATT ITATEH & [T e T2Tad ST & (o0 wig 77%F / feofe 3 4T FfaHT wie /A &7
TEAATT XA §; 47 SATaea 3 Held 31 1128 T Feidl HIS[E ¥, ST FHT FRfAeT Toamd &7 Ioaad e &

oI 0T e ST /eraaT Afeds R & ITAN Fd g e 1392 -3 AiSE o, S ST & sffaw
IR o foro &3y fefRres soama & fRfRreT Touma & SoqTe 39T &3 2|

AFHS 1: WG H TEITT HT TAAT Ferie

RZL _~~%_  Capacity as on 15t January 2017
$ s

i N
' f;;} FA; 3%1% 40%

. &5 ra
;) 5 3

b

29%
36 MT

=BF-BOF =EAF IF

M | Total Capacity — 125 MT
qu} Iron ore mines )

(j{ @ Existing major BF-BOF steel
13 ~ ' capacities
J/{ Existing major EAF/IF steel
~ capacities p
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1.8.

1.9.

1.10.

1.11.

1.12.

N

@)

T 2 T9rhi | WA ZeTd SN o f3ed # dis@ Iy Tgaat & g At W & goF afgq seara
FT IeqTa Fed &t eaary fAsfaa & 8, S & sifow soterr s=et £ e srasgerarstt v smaft
g1 FAT, A AT F2 qoF afaad saaral 9 & g uve syt oo semifes &4, safiesa e
(Fframstrat), fEeE Suehy, TIreaH, T 3T Sy Aqaann & o ey 3eurs SiiY T T e 'Y W
TR T2 % o1 forere same e T srae@har gl

TR, S=99T F FFf AT JIeF UF FATEE, HIHT Fiet, Teie areq &, e o afefae, Fe,
HE TRT TATIS S Fegd ATaTd Fod AT il HIHT STALAT g % FIL0T ATLATT SEATT &5 AATANE
fRafa & g1 = FITET At it ATAT ST oracdr T g2 F FHT A o HIL0T 9T H {097 7T & Icaraahi/
TE ATl R FIERT Frer F forw srarat a7 srfarew [ wgar g=ar 81

A & § T HqEl 1 A T & T WG TATAT AT 8, TAT FAlg AIEF 3T FHIAAT @1 sArdedi
AT qur g AfemE & aataveis gt § Faw sz Sas waasT #2 TREsE anma
ST THT g T ATHAT T TET 5 THE ATATLFT, FATAAT T AT (e Ud Fodl AT HT GT g8 ANIGl i 77
THTN o FTEOT AT TATAT ARTAT § Fag T HTHAT AT T2T 2

2011 F a8 TEaTd T At Frwat § freree £ e g2, Sraw zeara f afares v § w40 g9 siv 6=
qHT FT 2907 | AATIH AHATA Hl ADAEAT B F FHIOT [F9q THITT IANT | Hal F g & dohd a7
ST, 2011 & AT | [T, 2015 T Fiwat 7§ 50 wferd i ferae gr 7 ofF o 5 okt § ga9 7:97 f,
FATTh JT2aeh THAT FTSIT |o8d SATAl | 9 AT A1) AT 3T g & a1 o7 A Ul gM=nd fasadr | #F
FE Tear § W dafaat w yartea G, S st § 3fx g qur oo fiwat § w161,
ATAAIAT FH G, &THAT T START FH oAl ST T2t qF T Fg AAAT § &7y df &% 78 T2

TH T ATATALT § Tk ITLFT AT HSTAAT T&TF F¥eh SN Fl AN AT HAT 5, e &% 7g gt ar
T o6 THATT T ITATEA THT @Od | qfag o0l STATIAT AT 6 TART 2Tl Tg AT e o g &9 s &
ST T SELTFHAT & T SRR TATA T TAFAT, TS SET, TEITT ICATT 20l [OTaredT, ST & ST
& "ag # fawm & o wfq &1 ared w7 Jor 77 gt e F o e suvest A o s g

TEITA ITATE T GTRTREGT SfT e UUE & & ScaTad & ATAd § f4ed § ool a9+ % forw 997 & 917
AT &TF AT AIAHT T HL qohl

T eaTq Hifd- 2017 &1 faww, e sik e

e T8 eI = # AT wAr S wenfei gt & FERa g, s afrw e o afaeraterd 8@,
ATt s e #r Trearee et a9

frer: A1 =1 w9 F T arareer 39w AT-

o TSl fAmTaTst, THUEUHE THaTa ScuTeRl, HIHTUES Fr ARG Tgr@ar i A6 [<ae Ya™ F e a9r

TITCA AT Jfeg Tl TATRT FLeh AT ICATEA H Sreq fereear
o Tava T a7 zEqTa fAmtor Fir sfaearaieas eare =1 fawma

o TAIE ATEH, FHITHA I ST AT T FHT FHRIAAT ITATE 3T TATEF T ITAEAT
o Aol ® gl ATHAT it TR % AR § Haer &1 giaems=a aamr
o EYF TEATA W T T&TAT
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A SATHI  (S-TATHRT F d1E TEATA & il T4F T[Ae IHFHT T AT e IAT a2 I faurett @iad
o1 T & TETTU T8I HATAT 7 Al T AT TFIE o6 T TASTAT ITASH FAT g ofl HATAT o6 AT
FTAT FHTI

4.46 TEITG HATAT AT HATAAT F ATT GH Feh TEATT GAAT § A%< g NFRALT o ITART il €T FHT |
THUHUHE &7 § Hfted I & ITAN % (70 TAT FT A€ § AR & T F ATH00T FLA & oI
$ff s R StTaan

4.47 THATT &F F AU AREAE TG F I@d g0 €T HA1a H9 hiee FUfHet gig # fow @Faw

ATt (THTTHT) T =TT T AT T THArT 7 F - ATAAZOT, A7 FILAT ATHEA T T, e
AT TAT &g FTEF A 6 AATAT TEITT HIAT 1 TATIAT 2 AALTT AT AT AHad He|
TCIATY T TEATT THGTET Sogeh ATl G0 SEATA FAAT Al TATIAT o (o0 qreasft adies & geft arat &
TorT Suereyr FTANT| TEY g T @A THIET, TEITT UHATET 6l Sr4iate a@ dlg-Taeh Sqerse HLrd|

4.5, HIHTIAT TH Aiorieesh

451 Ffh ATFAT qWAT Ihog AT TAT AT IS, B (TR TAT AREUE | g ATeAT &, TATTT 1A, <A,
TasTeft ITuTa e fAawer ofe S et i F@T g2 I /AT & T FA 6 (o0 T6q7q JATeT 39 &1 7
THT Tgd TITeT ST AT FEaTaT

452 TEATA AT T F ICATEA § Fleg F HIL0T TATT ATEAAT il STET 3T TE STTUINT| HLFHTL I THH AT ATeAT
THATATY FT FF F9 % (70 A e =T & &FF o1 gare i @ &7 77 w2 & o aEeas
AT FAGEAT FIA g FHN a2 a9 & Teeq ghill 3Ea7q 71y o aga¥ Wie deide s,
hffafar, senfafFa qur snfds avar F sy STaer v sgET 3 F R soua st i
TreaTiad

453 afaeT # FET HAT § AT T d AN AT 6 91 Tofeq &1 3990 AT ag srow S fow
AT/ FTSH F ACSTHIST AT UTSIST H AEId gl 3T THU T qrIarsd | Haer agvm =+
LT AT AT ITLFT AT T@IAAT % ST FTATIRd (AT ST

4,54 AL qTEIATEd TIT Feddd SE Fod AT & Tagd & adiods HISH o @ad & § Tgu9 q97 97
Tfvagd qeash it THEATA A FF FA H FAT Ggradr Hewit| qaieawor S 7iaga w1 Teariad Fe &
oI STaET=T I, T qreaare &1 St g9t Iuasy giaemd = % vy o s

455 29T STEAT &Y TET TEEAT & TR0 A Fod ATA T TH HIA 6 Tad Hl TeArigd a1 ST
W & SIRT 3o § S AR 9fvaed, "Tet & srefAernor, TiEwr SqAfd aur EE FamE e
(Fframesre) it sty F oo s 9fFmar F g, quita #SOEe SR asF an F Jga7
FEHAT 3T I AT § qTTet il g FA & (o0 77 Hafdq HATadl & qrq-a7 397 § AT TAHqH
ITFRFTT 3 AEANT | 9T T 0 S
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4.5.6

45.7.

4.6
4.6.1

4.6.2

4.6.3

4.6.4

fata srEae &1 Trearted Fe 9T et 999 F o anrETer ®ET F Ty § 9 JEEh
FEWATET F ITH TEATT FeATEH &1 [AHd F3d 97 = w2 W@ 81 At #9red F g0 F T 8T
TETT G4 91T STUAT

TEATA ITATE 20T HINT H SLATATT Fag HLA ST Fod AIA A0l TG STELA 1 TIT HLA 6 (7T 397 | ooz
FITAT I ATATT SR T GTH A IT GFE FAA 0l TR gl TEATT AN & HANT | UHT FEMRT il
TEATT FT FATAAT ST TEATT I AT HCRT wrer i Fate s gRfaa w2 F oz g #
STETSIETHT §ATAT F TT ISTAT [T

ITTE I[UrEAT

AT WIF S0 7 397 § JqTIad ATrHa< g Ud TeaTd Icaral & farre & foro srehr a2t d@ear § wredia
ATF AT FoFw €1 AT, ST gTeT 39 /IS &1 areafas srgieaad o g S #1007 98 99 9%
ICITE, SATATA AT AT AT FT ITART g7 T&T ¢ ST THH TAHTAAT TAT STF-LeAT o ToIT @a<r a7 galr g

TOTERAT FREA0r ARer: ITATEHT T ITFFATA FT TIEF AT % o0 Fgl SATUT FAT AT I[orear
AT iRt BT srovm st grer & § Teurd auT TR 37T (Spord T fReET) s v w5 (ST
F=roT) straer @ R T g e 3= Soaral # U AT 9 s 1 THE A=A g1 aed
S T & AgANT & TH &9 % HAGd UC FETe o At @i Srusft| dysrsug & =9 faar
T[UTET JHTOA HTeh AT & aid qaie (33) TEATT ITATE Tgol gt ATSg=a oy 70 §| a19a Faresy i
AT, TITAL TAT AT ATHT FA & o0 Gl Ue-Isr Uil % ITINT | 10 S a7 S
fers TEATa STATEL T TEH AT F47 % Y3me o Sy

THUHUAE &5 A IS, T e - Fem a9 SeF wae el F 9TE T9-g1ed rdT S
qieargret &t FHT 81 =T A o0 | I [OIET = GAgT0 S0 it 0T TAT FATIAT F@dt 7R 12T
e % oI ager & wATTOq qieramsi & o7 o7fes qge BT SITuam seurd a7 Ioame (Sporar fH=ror) smaer
FT 9Tl FT TMAT FA & AATAT SO HATAT QTHHL THUAUAS & | AEI UF GFwe Feare $ii7
SRR geqeT 9T e 19 HgTaar S JiedT SEATd & SqUTad AT 39 Qo § i o waHi &y
TredaTe fom Srosm)

TEATA 3T T 3ATE (OTAT THZ=T07) sraer it ot & AT & STATAT ST HATAT FTEFRT THIHUHS
8 H TAEUTT Ud [AhTe qoAT STIReT geqaT Fideh oY facd 1T Jgradr Y& e [Urar Iad SeaTd &7
IeqTa AT T T 2

4.7 SRR HErear

4.7.1

4711

4712
4713

4.71.4
4.7.2.

4.7.3.

ETATToR STITRT T AT Te Tl -3TS R Seahl o SMETT UT IATHAT 1T CFaT STusm, St seama ey
oft SRR 7 99T % o SreaTted T, ST 39 T 8

T qATERT I FATH THEATT Tg AT aTeAl ¥ Agead o1 S Td AT SN 6 (o707 TITerd 3o Foheq
% GTH TEATT % SATET g =Y SATeHl &l TATAT TF IATLO START & (o7 FqEHA gl

TEITT (w7 % FATH= T2 § 91207 THAT H] LAAH FATI

THTEAT HT ATEHAH ITART TAT ZETT IS T AT AHIHL0T AT JTAThAT U F&qdT o6 q15% ATAF JTeq
lEauiS e
Tha-Ug qIT TEaforeh TEaTa e arady &7 f&3ewme e

TH IAM A TIAeTeicahar § a2 A g 3eqrq IAet F awrenr-anies Geiedd § g9 w70
AEATT 8l TEATA SN % 2030-31 T F ATATIAT Tohe (-1 (HoaTas Tl &1 fFae agad-IV
H oo = 81 U USHET F GgART ¥ TEATq §ATAd fFed it adicdd Tt & ara-are 397 6 ay
TEATT HIAT & A hl-aTrie fAearas ox fAa AT e zae AATAT = 4TS (9 9T AR
TATT F FEd ST AT sATee el § TETATS F TTATHRT ATeF ITART &1 off agrar = s

SRR T 9T STTATHT (e I IcATal h ICATET UF [h1g o7 Agea 0l §Fd SeH TT0q Fiied
& U =eam FaAEt 1 TreaTed T ST sierdifed ®ia & ScTed gq a7 3caTe fawm/aaay
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AT TeH Ud AT 2d AT, TAHEHA T Higd d7F [A197% ZEqdl & for St gearaeor
IS FTAT ST

47.4.  TEOTG GATAT TT FH SETGT GG T9T FH T @9 1T T00Td [FATT ST=ITRER T % Jre-H1e 90 3carat
=T fasTe F2 % forw Sor # St srqeen Sem=l 1 SreArted T st
4.8 THUHTAE T80T &

4.8.1. T+ foreer a9t # S Aot vHuauas o R e & (Rad S Suuw/srius w2 syt
TEATA ITATEH AT UTNT THe AT 8) ST 9T § UHHTT g1 THH AT TETd IR 6T Iewefierar v
Taradt oftrat fAfRT § S fiue-diams == #1 tw sEae § gfiafda w1 aehl fifEr s o i
AT T TF &7 T 2

4.8.2. Tt THhT At el & st & q19de, iewe Wa a7 SR & 9 o\a (Heqr0 g1 T
FTg JUNRT Afgd THUAUHS &3 TSI ITAse FI, ATST AT § SAUTd w5 @TH ScATT %0l T ol I2T
FIA TAT SATEAT TATHT H TEATT sl EATAT T HT T FA H Agea [0l AT [F97a7 81 T80 IArar =9
& 1 fHata oft sreafere g e Tor & et qar s #3 # agraar fWedt )

483.  UHUEUWE TEOT S TAT TG TEAT IUN F (Avqrad § g o % forw i fRu 7u smew sy e
STTUAT:

4.8.3.1  FAA TEATA/TIS FTg & o ToIT T R HIeT ol ATATHT 3T T AT | ATE ATET 1 ST TETHT
oo AT ol ITASLAT TS il STTUIT|

4.83.2  HEYU IeqTEHAT § U AT UF Aol 7 @O FH F9 F 007 THUHUHS TEOTT 97 H FS(1 Rt
TR 7 TIAT T T8 &3 ST

4.8.3.3 o & ATTFHAR START FA & (o0 37 Wa=ataar ara w2 % forg, Aer v geara [wi it 99 =i
HETH ATHTT AT (A2l TEAIEd SSeeaa HIRSR | AT Faeed § &q0d g % forg Trearza
SO

49 ETAE THT | T 8T

4.9.1 T AT TEATT & o H/ HEer ga9 927 3ca1e+ &, T ot 78 g1 U ITA # I g aTl e
T & T oot off TOf =7 F SATaE a7 I g TEAT Al A H g B ST a9 2030 - 31 TF 200
THET Sfafes ewar 1 i #3 f1 sraegswar g § weew w6 & forw ff maty ewar sfegfs
A T ATFLTFHAT ZRIT| AT AT &3 F ATAFAL &A1 & THIT TAod T IART AT fa9ra 3-4 a9t &
FHSATS T TTHAT FT LT gl NS FH o a7l AATAl § gl g oie Fradl § Rrae g % w07 &g
TS o T AN AT GHAT STANT Tgd ol FH ¢ ST 1o a7 50% 2 | 39 T T e 6 foamme
ST ATAT FHATSA T AT AT AT TEIAAT F FTATT 6 (T ITIh STAT ST Fd g0 A A9TH TATH
o ST

492 THF AT, [UET & Tgcd § T8l God A% S AT i & AETq 92 6= #7471 92 v ¢ |
AT SATTH ATITRM F 1T 97 TAH T % qUY T, UL SAESHIEF oY I AATT THIRA % o
ATt 9T AT g HETA weAo TS F AraedE Sfaw Ay a8 AR 3 ¥ o afdw sfee
ITATET o ITTEH e s & forw oreifaes sramm i #3398 T8I STTEaht 1 TIeaTied Hm

4.9.3  wfaeTeica® ATHNEAT % Gl H AT FT & ow GO =7 7 qreEior &9 § a8 A=l F SRy w@qaoq

TS F ITAN HT TIeATRd AT SO T 3 TET 377 b ToTad &0 § Sare strar arforfsas
fAwTor it § wore e w1 ATAHTiE ITART R ST i o Treatied R ST JERETEe T orEr
H T3 % o7 STl ITEaaTel, ST ST 37 STATST |THIAT 6T THRSHT § IF I[Urat arel weerd e &
IR T TETaT 23T Srowm|
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410 ST AR AW 3earT # qraaEa

4101  STET UF 3T 39T | FT THT % eAardd SeqTd ScATaT T T Fq¥ ¥ ICATEA [T ST ¥ET &, Tol Toel 307
Z9r o+t Y Ig AoITes a1 S geFafdd TeaTd STaTal S R Sdfaeae w©id, semited I & i

TATE AT 7T, dANeT U FFAA AIARN § Teqq1er o6 S a1 39w seama % o ot off
AraTar 97 AT g1

410.2  WEST § WO F FEd ¥ FST @Eq TRASATE & G g F AgAse Ao e G gemar W
FfEF e R0 I 7 e =wvar 8,706 TH T HAiarel 7 SUHhel |l & [0 Jgad arq
qferd gid 81 T IcaTe qed &9 F FhiAeT ourd § 3T U9 SUANT 2aET siedanse Ud SUHHT a%q
gl # Sfad ST ¥ AT FEd 21 3 TR, T IR9T F (oI aEAnl ST TOAIAE HE A & o
el |t & | g wriud w5 F e ATy R ST

410.3 T 2 Ful F AT IS AT F TTART o T&d ATAHT BN T FA 6 (o0 JAAT Y GO T001a, srorar
TeAatdd TEaTq At 7T 98 Bl g | AT Searq aiarst &1 Aral & @ gegatdd Scaral g
AT T = A" U2 % ITATET AT STITET F3 | 7 Fad Svg Jod YIH § U H qgraar I
T, e O TEATA AATATST &1 29 A1eq A @7 anr 9@ 39 I, 39T JdqiT @ 6w
T ¥ F g8 U TR a6 S 3 & sfea Scaret F 3aared s fFw g wortas
TR TG 2 o foIT T IeaTaeht il TTeaTigd H

411 9giaCor &g+

4111 T ZET HAAT TR ARSAR/ AT % ATETH § /a1 G251 H§ FH S @ud v
T AT  ATEHA STATRAT o6 ATEAT | O T § ST Ud T Haeft G211 T THTT F7
72 8, Thr oft #ermery Rfse wewr/ saaeamsi & ST S8 63991 & He11 3 T @0 9ged | qome
T ST =T iaemsae aarom

4.11.2  HATAT ITH TEIAAT HT TITE FIA (0 TAT THT AT ST FTAFRAT HT TAT R FA 6 (70 TFH BIEH %
TS &l GragTsee a=ToT, Sa T@=g o1 6t ATHTET FATT S |l TTcdTgd W T i o oferar
TS ST Tl FH ol @Id % S T&d AT hl AITAAT F ATAE, THATT HAAAT H IqAsd ITH

st i ggfaat i s & forw ot srefRa B sroa, arfes s== o gguor 6 qatee e
G

411.3 TS0 3T TITALT LA U qad THAT § ¥ Tg TThAT AT 3T TEATT FAST FIT AIATE TS STATRAT &
T T H JEI g2 ¢ HATAT AT TF ST 60 FIATAAAT | AT HT AT a1 6 [0 Fg, SAACITA
T ARAATLET [ ATeadd FT TH0 & S o Hdiuas § =7 Afea om0 qoqr e {- aferr =t &
JUASTH - TIUHUSESI-UHUH e TRATSAT AT 37 AGeATAl Fl 38 a1 6 (0 0y A7 s7m
o ST, fSree Ted ST arfers w6 - Tt el ST ST B (el 0 Qe ChaT ST Jo|

4.11.4 | AT TITAT T UF FH o ATl GO AT gU, FATAT T ATIAT 9T ATTRT X T Feed 72T
fors wart f R-arefaenT gq ufire y&ed TreHT a9 % forw Teard Fufast #1 TeEred : | 956
i, Yo saree, Awio qrRft, died HweeMT T ¥ dEfeT® ITANT H AT ST TEITT T
TEAHTA T TATRd e F o0 §orerd g7 ot A7 3 y=mer 30 ST | | &t geamd S99 60
THTHTH w7 fFEf #e uih wies warfud @ oo gt B o, arfE 7 ggw [ e e
SATES TATIS & TorT Tree T gar/ SUIh ST & THUHUE ST & ST H Tl

4115 TEATA HATAT TT(eFele Hed & Icaoid , UHAUF US UHAUF, THEl 6l @ud T T TIaT T &
TR T TRTAT % RSt o "oy § foreg wq¢ 9% Suetsy qgfAat F qHTH WIHHT AT AT FIA AT IR
O | iEgT T& A

166



853

[am 1—8ve 3(i)] YA T TSI @ STHTNOT 13

411.6 9T 7 BT o1 § U ST90IT- 95 (HTSArdT 21) ¥ gearee fhu €, S siasa ad 2005 & #q< & gaar §
Fd 2030 % TEF AT & T 33 7 35% IcAST FH FIA FT T a7 (AT TAT g1 37 Haer F g1
HATAT AT 3T TEITT & § S0 ST IS T FH FA % (o0 22T qeraelt Reanrse didleqas (s
T & ") TET T FAHT g, ST AT F q1I-A7T dw g9 2030 TF AUE -AHUE w4 9A @ w2
TS % IET § 2.2 - 2.4 3 HIA2 IHS 3T SAME- SUTTH & & AT o FE T & Icq1a § 2.6
-2.7 2 Ic AT TATIT AT g1 HATST UF gqrfad T 9% Fawaw v Suesy 399 dgfadt &
THTT 3T ATAHT T ITH FL o {70 2T o AT TG Fieeh AT T qohi T qaT AU |

4.11.7  FIAT AT Tl & ST AHAT Iheg FA F T § Ferae it 3P & 9wg & forg gt afvoms ama
B, TETTU SMEUASHT A& % SIqHIY AT &7 o FHTad Ferde Fl F7 FIA 6 o7 ITITEA Fl F TH
o = fersror a9 % AT R S

412 g

4.12.1 TEATA HATAT AT THTLATAT o6 TR0 TS &0 TG a1 qHT T0a7q FAA7 & qeear Hoaras &1 faw
AIAET FEM AT F ETL TRATUT AH i THF qe7 AR 7 9 F°1 Treanfed &7 % o
ATTAF TATH TR0 SATUI, qT(H FTAEAA T FeeAT ATAT o |

4122  =TEOTT HATAT AE FATHT FA & [0 T0ITq FAAT 6 T T T70T w0 6 Teq7q FaE1a &
FHATAT T FTAEIT GIIAT T F A § AT ST 1T TZTF 6T T qoh | e 0= g ThreArsil 7o
i AT (AR ) G TH WA & TIOEA07 6 AT o oI0 Gre AT T S AT i qraem
TETH T SATUY ST S0 £q T TTAA0T T AT e | TAHT Tl 2l Tohed 2|

413 AU

4.13.1 AT a9 2013 -14 H TEATT AT UF F €T F [ITqh A1 TE7q 6 707 § g T8 9 7 o o =1
TS SO S a2 2e9Td AAtar 2o & sreafersd dwar i fFemmear M % #1e0r 9ed § a9 2014 -15 §
arTar ¥ fern gy =T T 7, TiE a9 2015 16 7 off T b ST @ A 2013-14 7 fEHew Tema
% ITITaH, @I, AT &Y FA7a % = Jqae -V § f*u 17 g

4132  TEIT IAN & AEAT T B @A gU, ATAeT § AT AT AT TFILTE 6l e iaat garfad

21 THT Rafq ae-am T 1w, 38 oy §3hE @TaT aTaee il s saeTharqare faed AT 630

& fRem-f[Aget /A fGee = fifd F JEr SUEEd ARG SIS IUTA1 & 97 aee §
TETEAT AT Tt AT S SCATEh 6 AT qLerd T qehl

4.13.3. TG HATAT & 7 Fad S8 AT F TEITd, AT 3o TUEcAl arel eoq7d, ST hegra g FiHar
AT THITq FAT g g Icarted R S =T g, § afoerdt § @ sfw srur afasw sufeata

g e % forg Trearfa o stroem fBfse =i oiie o7 30 @ TATT & "ey § Fata saams sfer
o= g A F o seura JaArers ariosT #Arad § qIrHeT HAm

4.13.4.  zTHE ATATET, 37T IO GO ATLAT THATT IATRT U¢ FHfaad AT Tiaeer fF o a0 81 et o=
forTad 3 29T F T ATIIF STATIHE TRITH % T T8I Fa o o0 =y s8ama 3= &
TreATrRd R ST

4.13.5 o< T gAAT H GEATA F HEed F 3@ gU, T g2 Bt () o s sEeme T (Sarey)
S T e FT ST A AG9TFHAT A T T FoA T F AT AT T SATTREL F ALAAL
T qgE AT STTURIT| S=IRT &1 T9A7d 37T 9 Fod AT Saefl T STTAFTET 3T SHehT Aaeqaharafi i
T % forg feert § searq o7 §ateq el § aan Aidae AqaeT, atas = § &Ee i ad
=T, e S F &P ferer, Teama i TEe "@EfA gt § o Arett A wreniiEay s «fig e,
FNIAT AR H A A GEIETSA 6 et 9¢ f qganT o SToem faeicdiar o =ve 2eamd |/ 9%
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FNTATE SAHETH T AT Trearied AT ST siw frgen & seara o aoaaedt 3= & Aerer & wat &1 off
AT AT 33T STum|

414. fahiwsnfew:

4.141.

4.14.2

FUTET TEATT &AWAT T T 37T TEATT AR AT aaure fFofd § qa % foro, i dareEt i
AT AALAFATA T G T TH AN & T qaieq goit ¥ sqaear At afaey F oo v g g7t
NN 7, TEATT SN & ISR AT Held 3T SR qTAT HaT (el &l a9 T@d & o Geft &7
AT e AHEd #3 § TdTaq a9 @ F o sreriEd T s

TEATA HATAT TEATT & § T R0 &1 TAqT T FT AT ST FHAT| UHT FAEIT H AL 29lT-
Aot 3 srqEme % & qwrmel #2 IfT For [EEET AU RO/ SquTa F9 w1 F o
TreATrRd R ST

4.15. Hfiuas it AT i e Fit JsEr

4.15.1

4.15.2

4.15.3

4.15.4

4.15.5

4.16
4.16.1

4.16.2

4.16.3

FAT wHe, 2013 faATF 29 e, 2013 Fr sfafaafia gar o7 o7 Taa Fud uwe, 1956 Fr yiaeariud
o oM zae afafera, weae #1 q3eT F off S S v (9T 2015), Feerht £ FRear #i7
e (S 2015), A1E & F2% 7 et afeat (AT 2015) ST S@T (FFRET 2014) 9 FOAT R
2014 srfggi=a fram 81 Faet uae, 2013 Fodt [t % |97 Feane T&dg & o uF dqfea waas
IqAST FAAT g T AITATErF YA Hrdruas a2 ot &) g 2|

FAATT TG H, THATT AT ATl HIHITHAS &l 7 Fael (Aol Fofed ToA7d widd | Traeqdl Fad 37

THUAUHE T &7 Hi STELAl df I Fed Al AA9TFHAT g ATIG A% Fq 9 dF Sfaeqedf = 7= it
srevd g1 frdergar # forw Hidfiuas #1 st Ageaget aaret ux e sfed w % oo st G
SITUAT ¥ S 9 REEH= T & HIEAH F IqehT FH Aged ol TaeT =3 & @cd a1 Srom

aredT, MAuEs 7 T U IAR AFE F 939 # HIHG qoddad & 919 GAE e 87 & J1%4 hiee

THGAT H e ®Y ¥ eqq feAr g o A B g1 werey fifiuas & arar Faer F o aifert
TareRfaa #ee o forT SreaTted M arie geaatdd seard &8t &7 e Fhar S 9 37 fEregeay 1w a0
TR F AT T STATRERT T FHEAT & T F7A7 ST 7961

= Afafer, Hrdfroes £ =0 ama F oo o Trerfza frar s & a8 s0ama ST el ses J9E ®
e # g & qfEEr [, sfas agaw S Ates JudAT, s #ugsT =97 9810, SSioad
fRTee s SSAatiT & fore sieuvest § fHeer Y a7 g & Iiaeams gq 3ca1e &1 & #9389
oy, TAUEs #7279 a1 & forg fF wreartea BT ST & a8 a2, @9, B{e, e st st F o
At T GUT AT RS2 & TaaTe % AT A2 ST STTRT i TETaT & | JHEar e
TeAaY, A HUas § 9ga0 #7 g4y a9 & o, qum/adas ffrves § @y Fast & A
iRt w2 % wara fFo s

TS UT AEETT I S A7 : Wi REd que THTaisit e s ST (THediuHes)

e ¥, fhetgrer Sler Ud geTa 8 § areqtas ARuves! A, 2T €6, Suhesey, Ay St e wie
FIAT FRT FLATAT ST &7 &, g F=ar 71 IR0y, UFiaaor ofiT Icqe A & oF § #i5
Ieerad g w1 Aoarfed Fam € | iy, STHTaaT SeuveSt #1 g wEd fed-aiafed & wrwara aF
=T g oY Tafer e aaqar i FH g

TEITT & § AT FT ARUSel A areafas sl a& g Jed 921 ¢, Afuq edsay & Iiaerd & &7 §
AT 2 57 FF FEeert # Jo@ sEara FAAT F 1% 6 g § 0.05-0.5% {1 AT TEIT FAAi w0 ST
AU T THAEL &% FH F FH 1% TF T 6 (70 THTIG FTAIISAT a1 it ST 2l

T TFATEE H AqH JH410 TE F 3297 ¥ AUV FIAFAT & GFad qgAN T 97 % TTHdw
gaﬁlmewﬁwﬁﬁmﬁ%ﬁw%Wﬁ%WWW%WH
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4.16.4

4.16.5

4.16.6.

4.16.7.

4.16.8

4.16.9

FTET UF TEATT A § ATUTSSY FT AETET 3 F U TETq HATT ¥ WA TETd I § SR
afiged &1 qvqel §A19 o forar g i T forw v =rue s fife dome e it 9% 92 IR T A S 2
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T A % o7, U HemTd wewid, T e R wue T e stw Rar enfug G
TSTET IT9T ATET F TEATT | ATUUSST &l LT Hged T TATOd FHeAT, JUv AqEem e & forg
FATY AT FrreTst T g, FAsar i wrera-fowmme @R Fw31, 779 Ga gt #7 TG+ 6 T,
TCET ARTUSET AT LIS ST eA T HHATHT o A= et sraees a9 =T 8

TEATT &3 (ATAT STeht) & TH=amst 7 ggrar o & oy, ugsmdiunsns & qcarEaend § UF a0d9s

FTHATSAT FAHEa &t STt S I seard {4IUas & Auvest =97 § gl gl 6| THEuass
F ATHT HATAT TEATT & § TS F qrasii=s &= § G0 & F FONCH Hl 376 ATA 1 Fg A1 qaq

ITUNT TATITT % AHLTT § O % [0 TeATigd HOM| T80 ATAFT, Svg ATAT AT & ZETT
STRNRERT #eg oY fRreafammeat § zeara o ST sreen o ferr @ 6 aqm % oo oft srerfa
FRaT SITOATT Tt == UTEcAT, < qoF & TEITd ScATal 6 (AT ST fqeT, suvest §eamEt i 3=
F forw sr=gr areas A F o sy et wuraE 9% eare Stea BT S e

IcqTat FT e | A T RN & o U &7 At g S| stesrter gegatda 3oare o9 &
Feaeadrg AR % o sierfeg &, Jremsisn S8 Fea seuma o7 AT ©d aJr sad
e i e s F fore st wEens, wer F snorfasd AfReEnT F srara i agrar G 21w
TeIatdd, Weue T Tford IcaTal FT ITATad HFd SaH eATiUq Fea fageft st areq &3 a1

oot Fafaat i agraar & a7 Tt Gwm g gieamse= g g sara =iar 39 #3 F oo o
Tsft fafers ¥ 7 srata w1 s giAfaa #3 F sur B S

AL THATA IS AT THATT FAAT o6 o7 ST oY Hgea ol ST T ST &l SIaTd F¥ Tl
21 AT: ACUVSET T FAT ISTH 6 (o107 3T TH & ITHLON A TUITferat & fashfEra 2 & forw gesaw Jofy
#T AT SAHaTT 9T 3 UHIETURSS & HYe0 § 9T FATH o7 ST

HTHTTHS FT T AT TEHHT THGT 0l AAATERT 6 ST T AT T ATTRAFT 20T T FH F7A 6 [0

TreaTted R e 2o stfafara Jrdroes & 29 a1q & forw of srearfea o sroe & ag s
SRR [T & FHeT qUEUUH/Haed/3acah & A1eqH | AIFa=H &l dal AT § 1@l S0 {7
TH IATEHAT G & o0 Tat=gsh Fariag i Ao (A=mus) & Iugad Fwed fTu s

Frerel AT o YT | T S [0S G FIA, ITAY FIA AT ARG F  fory foreqor sqorrett
T N-UATEA F0H B HATAT AT HLE T ToheATohT FEATAT AT ASTHUHLTUST F T FH0 |

Hfx denferg w2 F1 Afgwr

STIFT A=l | Tl T ATl & ATA9E T0ITd HATAT, TAH ATTHE & AqET d FHAeadd, AThe

T, ITATHAT F B AT F I TTq AAAT 6 M UL GHA-THT IL TH qiferet & fAfoe
TEAsT § HATeT FT qhdT

[F1.5.18(2)/2016-3MEET=1]
A STeaTHI, §FT qfaa

AT - | : T 2030-31 TH AIET AL FEATT Hil AT ST ITATIA HT TAGAT (T ToF THE |, 91 TF I @ 7 &)

7t e 2050 - 81
1 T T TETT &AwAT 300
2 T FT TEATT 6l AT/ ITIEA 255
3 T TohireT TEaTa i |7 / ST 230
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8 gfar =af=r fRfRres zoama i =oq e § 158
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rfoiT s avr
5 | (STEFT H erfaer e 2.4 6
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T fhiAee soqma it @ Taer A 81.5 230
gfa =af<r ffRee Teurq &t @va e & 61 158
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aqag- [ll: a9 2030-31 T &I Fodl ATHIT it STALIHAT T JATTATT

w.4. SEUNIELTY FATRT (2030-31)
1 wATE S T ATLTHAT 437
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3 Heftems F forw fe-arfaT et 7 sraeaaar 31
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6 BIAIST 3T T SMFLTFRAT 11
7 FIHTSE ST T STAITFHAT 5
8 FATSH F2I 3T SIATHISE T ATT9TFHAT 86
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10 (R ECEd
11 =R 16

= TEITT HATAT, Wi

ATATT T YT 6 6d qoF FI I47dT g 3 a9 2030-31 F THITT ITUTEA A1 60-65% NUF-HHTF F< T AT SUTH/AETE ®

& S g7 ot st

FIAT:
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ST F AT e § SRa%: 15
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Bt 1y v s sqfan, e wifee

(T e ®e & FTRT ITFHTaH 9 FT STINT 7k 100 AT SIS FT ITATET ATATT g TTS STeers
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HUE T =TSt (e A= e ot m 60% fHEY, 25% e ST 15% o157 i
T e e 599 § =17 e 9¥ = w7 fmr m : 30% g Y & 70% e

HIAT AT STATC TI & A7 (0 [ 50% oot e U= ik 50% TFIiE ¥ 91 &1 g

HITAT ATETHT &< o ST STATCATE T TRATIT : 70% {979 T remivg &< o T}
o § srufera fwT wre: 450 .71 Su=oy

Aow § A i feftens <o 9¥ fa=me #= forr @ - 150 it .3/ So=ew
#u & 9fq 27 gie #Hear & fory srferq Ag saeF : 1.65 4

AT FIA | WA a7 19 =TS * o e g o7 : 1.55 8

TS Icarad & forw wf e srfera srrfas 9 : 280 wauHS

aqeg- IV:  stenfrefa-anfys Fearee F F T

e THTE FALTCET Hgeaqol TART | FdATT g a9 2030-31
q qET
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Fqe- V: frfRes seama 1 Iamed, @uq, s s Rafq

(Tt #)
safyr farefr ¥ oo Searee AT IGRIG) qUq
I 2016 — ST 2017 82.9 6.1 5.9 68.9
2015-16 91 11.7 4.1 81.5
2014-15 91.5 9.3 5.6 77
2013-14 87.7 55 6 74
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MINISTRY OF STEEL
(ESTABLISHMENT DIVISION)
NOTIFICATION
New Delhi, the 8th May, 2017

G.S.R. 452 (E).—The National Steel Policy 2017 is hereby published for general information.—

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

NATIONAL STEEL POLICY 2017

Introduction

Steel is a product of large and technologically complex industry having strong forward and backward linkages
in terms of material flows and income generation. It is also one of the most important products of the modern
world and of strategic importance to any industrial nation. From construction, industrial machinery to consumer
products, steel finds its way into a wide variety of applications. It is also an industry with diverse technologies
based on the nature and extent of raw materials used. In India, steel has an output multiplier effect of nearly
1.4X on GDP and employment multiplier factor of 6.8X.

A vibrant Steel industry has historically been the foundation of a nation’s rapid Industrial Development. On
account of rapid industrial development, from a small capacity of 22 MT in FY 1991-92 prior to deregulation,
India has become the 3™ largest steel producer in the world with a production of 90 MT and a capacity of 122
MT in FY 2015-16. Today, the Indian steel industry contributes approximately 2% to the country’s GDP and
employs about 5 lakh people directly and about 20 lakh people indirectly*. The National Steel Policy 2017 (NSP
2017) is an effort to steer the industry to achieve its full potential, enhance steel production with focus on high
end value added steel while being globally competitive.

The National Steel Policy 2005 (NSP 2005) sought to indicate ways and means of consolidating the gains
flowing out of the then economic order and charted out a road map for sustained and efficient growth of the
Indian steel industry. However, the unfolded developments in India as also worldwide, both on the demand and
supply sides of the steel market, have warranted a relook at the different elements of the NSP 2005.

India’s competitive advantage in steel production is driven, to a large extent, from the indigenous availability of
high grade iron ore and non-coking coal — the two critical inputs of steel production. In addition, it also has a
vast and rapidly growing market for steel, strong MSME sector and a relatively young work force with
competitive labour costs.

Driven by the positive demand outlook and prevailing high prices of steel in the period post 2004, the Indian
steel sector witnessed a wave of investments in the states of Odisha, Jharkhand, Karnataka and Chhattisgarh.
Substantial new capacity was created and existing plants were modernized. A significant portion of these
investments were funded by banks and other forms of borrowings.

India became the 3" largest producer of steel in 2015 and is now well on track to emerge as the 2™ largest
producer after China. There is significant potential for growth given the low per capita steel consumption of 61
Kg in India, as compared to world average of 208 Kg. Indian economy is rapidly growing with enormous focus
on infrastructure and construction sector. Several initiatives mainly, affordable housing, expansion of railway
networks, development of domestic shipbuilding industry, opening up of defence sector for private participation,
and the anticipated growth in the automobile sector, are expected to create significant demand for steel in the
country. Further, while the main focus of the industry is on the domestic market, being in close vicinity of the
developed west and developing east, provides it a strategic location that augurs well for the industry seeking
opportunities for exports of finished goods and imports of some scarcely available raw materials.

The Indian steel industry is structured in between three broad categories based on route wise production viz. BF-
BOF, EAF and IF. BF-BOF route producers have large integrated steel making facilities which utilize iron ore
and coking coal for production of steel. Unlike other large steel producers, the Indian steel industry is also
characterized by the presence of a large number of small steel producers who utilize sponge iron, melting scrap
and non-coking coal (EAF/IF route) for steelmaking. As on March 2016, there were 308 sponge iron producers
that use iron ore/ pellets and non-coking coal/gas providing feedstock for steel production; 47 electric arc
furnaces & 1128 induction furnaces that use sponge iron and/or melting scrap to produce semi-finished steel and
1392 re-rollers that rolls out semi-finished steel into finished steel products for consumer end use.

! As per the MECON Estimates
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1.8.

1.9.

1.10.

1.11.

1.12.

Figure 1: Current steel footprint in India
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Existing major BF-BOF steel
capacities

Existing major EAF[IF steel
capacities

Source: Ministry of Steel, JPC

Over the past two decades, the Indian steel industry has developed capabilities of producing a wide range of
value added steel at par with global best practices addressing diverse needs of the end user industries. However,
India still needs to make a special effort to domestically produce number of value added products like
automotive steel for high end applications, electrical steel (CRGO), special steel and alloys for Power
equipment, Aerospace, Defense and Nuclear applications.

However, the Indian steel sector is disadvantaged due to limited availability of some of the essential raw
material such as high grade lumpy Manganese ore & Chromite, coking coal, steel grade limestone, refractory
raw material, Nickel, Ferrous Scrap etc. Due to shortage of domestic coking coal, both in terms of quantity and
quality, pig iron producers/ BF operators in India have to significantly depend on import of coking coal.

In the recent past, multiple issues have also adversely impacted the steel sector, viz. cancellations of iron ore and
coal mine allocations, delays in land acquisition, environmental clearances, which led to many of the projects
facing significant cost and time overruns. Additionally, companies also faced substantially increased operating
costs on account of increased logistics & raw material costs and other charges.

Post 2011, global prices of steel began to decline, marking the beginning of a down turn in the global steel
industry triggered by slowdown in global demand and over capacities in a number of countries including China.
By July 2015, prices had fallen by 50% compared to January 2011 - their lowest in decades, as cheap imports
flooded world steel markets. This significant structural asymmetry between demand and supply also affected
large number of Indian companies leading to surge in imports resulting in weak pricing conditions, low
profitability, lower capacity utilization and even closure of capacities in some cases.

In the new environment, the industry has to be steered with appropriate policy support to ensure that production
of steel matches the anticipated pace of growth in consumption. Special emphasis is needed to ensure that the
industry follows a sustainable path of development in respect of environmental friendliness, mineral
conservation, quality of steel products, use of technology and indigenous R&D efforts to ensure that the country
can, over time, reach global efficiency benchmarks to become a world leader in steel production technology, as
well as in production of high end steel.

175



22

THE GAZETTE OF INDIA:&TRAORDINARY [PART I1—SEC. 3(i)]

a)

b)

3.2.

NSP 2017 - Vision, Mission & Objectives

Vision: To create a technologically advanced and globally competitive steel industry that promotes economic
growth.

Mission: Provide environment for attaining —
i Self-sufficiency in steel production by providing policy support & guidance to private manufacturers,
MSME steel producers, CPSEs & encourage adequate capacity additions.
ii. Development of globally competitive steel manufacturing capabilities
iii. Cost-efficient production and domestic availability of iron ore, coking coal and natural gas
iv. Facilitate investment in overseas asset acquisitions of raw materials.
V. Enhance domestic steel demand.

Objectives: The National Steel Policy aims at achieving the following objectives —

i. Build a globally competitive industry
ii. Increase per Capita Steel Consumption to 160 Kgs by 2030-31
iii. To domestically meet entire demand of high grade automotive steel, electrical steel, special steels and
alloys for strategic applications by 2030-31
iv. Increase domestic availability of washed coking coal so as to reduce import dependence on coking coal
from ~85% to ~65% by 2030-31
V. To have a wider presence globally in value added/ high grade steel
vi. Encourage industry to be a world leader in energy efficient steel production in an environmentally
sustainable manner.
vil. Establish domestic industry as a cost-effective and quality steel producer
viii. Attain global standards in Industrial Safety and Health
iX. To substantially reduce the carbon foot-print of the steel industry

The current context and the long term perspectives on growth

The domestic demand backed growth of the Indian economy and consequently the steel consuming sectors has
been a key trait of Indian steel industry. The decade before the liberalization of the Indian steel industry in 1991
witnessed growth in crude steel production at a CAGR of 5.2%. Post liberalization, witnessed a decadal CAGR
of 6.1% which accelerated to 8.3% during 2000-01 to 2015-16.

However, today the steel industry in India faces challenging external conditions manifest in slow economic
growth and idle steel capacity globally. With weak global economic prospects, the Indian steel industry will
have to strongly depend on the growth of domestic consumption for its future.

The Policy
NSP 2017 covers the following policy areas —

Steel Demand

Steel Capacity

Raw Materials

Land, Water and Power

Infrastructure & Logistics

Product Quality

Technological Efficiency

MSME Sector

Value Addition in Stainless Steel

Value Addition in Alloy & Special Steel
Environment Management

Safety

Trade

Financial Risks

Role of CPSEs & Way Forward

Focus on High-End Research: Steel Research & Technology Mission of India

TOS3ITRTTSQ@mPa0 T
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4.1. Steel Demand

4.1.1. In 2015, India was the only large economy in the world where steel demand continued to demonstrate
positive growth at 5.3 %, as against negative growth in China -5.4%, and Japan -7.0%. India’s growing urban
infrastructure and manufacturing sectors indicate that demand is likely to remain robust in the years ahead. If
India is to achieve the goal of being a “developed nation”, the steel industry must play a crucial role as has
been the case with all the major developed countries and East Asian countries like Japan, South Korea and
China.

4.1.2. Notwithstanding the current challenges, Indian steel industry still has significant potential for growth,
underscored by the fact that the per capita steel consumption in the country at 61 kg (incl. rural consumption
at 10 kg) is much lower than the global average of 208 kg. Going forward, the accelerated spend in
infrastructure sector, expansion of railways network, development of domestic shipbuilding industry, opening
up of defence sector for private participation, anticipated growth in automobile and capital goods industry and
the construction in urban & rural areas, are expected to create significant demand for steel in the country.

4.1.3. Growth in steel consumption in a country is typically linked to the economic growth and steel intensity.
While growth in GDP is a crucial determinant of growth in overall consumption, steel intensity is the
definitive parameter for an economy and determines the growth rate of steel demand vis-a-vis consumption
over time.

4.1.4, It is expected that at the current rate of GDP growth, the steel demand will grow threefold in next 15 years
to reach a demand of 230 MT by 2030-31 as illustrated in Annexure I. However, even with this demand of
finished steel by 2030-31, India’s per capita consumption would reach only to 158 Kgs, lower than the current
global average of 208 kg (Annexure 11).

4.1.5. Creation of steel demand in the country is one of the major task to be undertaken in this direction. To drive
steel demand, Ministry has identified construction and manufacturing sectors like Rural development, Urban
infrastructure, Roads & Highways, Railways etc. to be the key focus areas and will take necessary steps to
achieve the same through following —

4.1.5.1.  Steel structures are highly cost effective and have shorter lead time for erection and have greater durability
with high design comfort. Hence usage of steel needs to be encouraged in all buildings and structures. Efforts
will be made to emphasize the lower lifecycle costing while evaluating projects rather than looking at just the
upfront cost in isolation, which would encourage greater usage of steel in Government as well as the private
sector.

4.1.5.2.  The Government has chalked out an extremely ambitious plan of Housing for all by 2022 as well as schemes
such as Pradhan Mantri Awas Yojna, Saansad Adarsh Gram Yojna etc. These provide a huge opportunity for
use of steel intensive structures and designs, usage of pre-fabricated and precast steel structures, etc. Hence,
Ministry will take all necessary measures to promote the increased usage of steel intensive structures/designs
under these schemes.

4.1.5.3. Commercial, Residential buildings and flyovers also provides immense opportunities. Necessary efforts will
be made in conjunction with Ministry of Road, Transport & Highways to evaluate the replacement benefits of
the existing bridges, pavements and crash barriers used in Roads & Highways and consider for projects in
steel bridges, steel reinforced pavements and steel crash barriers respectively.

4.1.5.4. Usage of steel in railways is limited to laying of railway tracks, rolling stocks, wagons, platforms and
coaches. Efforts will be made to increase the steel usage in making railway station, foot over bridges, rail
coaches, construction of steel based railway colony buildings especially in seismic prone areas, construction
of dedicated freight corridors & superfast rail corridors and construction of more steel bridges for saving time
& capital expenditure.

4.1.6. The “Make in India” initiative is expected to witness significant investments in Construction, Infrastructure,
Automobile, Shipbuilding and Power sectors, which will stimulate steel demand. Hence, efforts will be made
to pass on such benefit to the domestic steel producers. Use of cost efficient and competitive ‘Indian Made
steel” will pave the way for infrastructure development and construction activities in the country.

4.2. Steel Capacity
4.2.1. It is anticipated that a crude steel capacity of 300 MT will be required by 2030-31, based on the demand

projections as mentioned above. However, achieving crude steel capacity up to 300 MT will require extensive
mobilization of natural resources, finances, manpower and infrastructure including land.
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Considering the competitive advantage of steel production in India, the country also has the potential to export
sufficient quantities of steel and become a major player in the global market, thus mitigating the foreign
exchange risk emanating out of the exposure of the industry to the global raw materials market especially for
coking coal.

BF-BOF route is expected to contribute about 60 - 65% of the crude steel capacity & production with remaining
35— 40% by EAF & IF route in 2030-31.

Demand for pig iron for merchant use, such as for castings and supplementary metallic in the electric arc or
induction furnaces, is projected to increase to 17 MT by 2030-31. Similarly, demand for sponge iron is projected
to increase to 80 MT by 2030-31 as illustrated in Annexure I. It is projected that the sponge iron capacity may
increase to 114 MT2 by 2030-31 with around 30% share of gas based capacities under increased environmental
considerations and long term availability of gas.

Creation of additional capacity for fulfilling the anticipated demand will require significant capital investment of
about Rs. 10 lakh Crore by 2030-31 and will also generate significant employment in the range of 36 Lakhs by
2030-31 from the current level of 25 Lakhs depending on degree of automation resulting from adoption of
different technologies.

In order to ensure optimal growth of the industry and to avoid situations of over or under capacity, the Ministry
will work with all the stakeholders to monitor investments in the steel industry on a continuous basis and will
also facilitate setting up of SPVs in mineral rich states of Odisha, Chhattisgarh, Jharkhand and Karnataka.

Establishment of steel plants along the coast under the aegis of Sagarmala project will be undertaken. Such
plants would be based on the idea of importing scarce raw materials and exporting steel products. The Ministry
will also promote cluster based approach particularly in MSME steel sector with common infrastructure on
consortium approach for optimum land use, easy availability of raw materials and economies of scale.

Necessary policy environment will also be provided to promote gas based steel plants, electric steelmaking,
auxiliary fuel injection in blast furnace and other technologies which will bring down usage of coking coal in
steel production. Efforts will also be made to facilitate alternate route for steelmaking using indigenous coal
with increased focus on improving energy efficiency and reducing GHG emissions.

Induction Furnace route of steelmaking has a number of advantages for India, namely, no requirement of coking
coal, lower capital cost and smaller land requirement. This route of steelmaking is however hampered in terms
of its refining capabilities. Hence, appropriate efforts will be made to promote development of consistent &
cost-effective refining methods in order to produce high quality steel.

Raw Materials

Availability of raw materials at competitive rates is imperative for the growth of the steel industry. Details of the
estimated raw material requirement by 2030-31 for the steel industry have been provided in Annexure I11.

Iron Ore
The government has already come up with Mines and Minerals (Development and Regulation) Amendment
Act, 2015 which gives greater emphasis on time bound mine development and increased stress on mineral
exploration and sustainable mining operations. The Act has brought clarity on mine allocation process
(through auction) and procedure for mining lease renewal and provides for reservation of any particular mine
for a particular end use and put conditions permitting auction among such eligible end users.

As and when mining leases expires, suitable efforts will be made in conjunction with Ministry of Mines to
facilitate auction of mineral blocks in a regular manner. Ministry will also facilitate to develop robust plans to
guide future leases for start of mineral production in time bound manner in order to ensure adequate
availability of iron ore.

Utilization of low grade fines lying at mine sites of captive iron ore miners will be promoted and any
regulatory changes that may be required will be evaluated in conjunction with concerned ministries.
Beneficiation and agglomeration industries would be strengthened through suitable support.

Transportation of iron ore fines to pelletisation units will be targeted through slurry pipelines and conveyors
as it will reduce pollution and de-congest transportation infrastructure in mining areas. To encourage this

2 Projection of Sponge Iron Capacity represent the mean value based on the premise that 60-65 % of steel production in 2030-31 shall be coming
through BF-BOF route and rest through EAF/IF route.
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environment friendly transportation, Ministry of Steel will pursue timely completion of on-going slurry
pipeline projects and their further expansion in the coming years.

To ensure long term supply of iron ore, intensive & deeper exploration would be promoted to augment
resource base. Eco-friendly viable underground mining technique for optimal utilization of magnetite ore
deposits locked in Western Ghats would also be explored in conjunction with mining research institutes.

In order to develop a strategic footprint in the global natural resource industry, acquisition of mineral assets
overseas will also be facilitated through bilateral talks with the prospective nations. Steel sector players will
be encouraged to acquire and develop global projects individually or on partnership basis.

Ministry of Steel in conjunction with Ministry of Mines, will facilitate creation of a uniform country-wide
sales platform for bringing transparency and predictability in the process of sale of iron ore.

Iron Ore Pellets

During mechanized mining, 60 to 70% output is generated as fines below 10 mm size. Fines are also
generated during transportation and handling. To economically utilize these fines, suitable agglomeration
process is necessary for converting them into sinters or pellets.

Till the recent past, domestic steel industry was mainly using higher grades of iron ore and a higher
proportion of lumps due to their easy accessibility and availability. However, there is a pressing need to
utilize low grade iron ores including slimes and dump fines which are stockpiled at different mine heads.
Hence, optimal use of existing low grade iron ore resources with special emphasis on conservation of high
grade ores will be encouraged. As of 2015-16, there exists pelletisation capacity of about 85 MT with a
capacity utilization 32.5%. Impetus will be given to Pellet industry as it helps in mineral conservation by
acting as direct feedstock in Blast Furnace in place of high grade iron ore.

Coking Coal & Non-Coking Coal

About 85% of the coking coal requirement of the domestic steel industry is presently being met through
imports. Ministry of Steel will coordinate with Ministry of Coal to increase availability of coking coal through
overseas asset acquisition and will also ensure that sufficient number of modern coking coal Washeries
get established. Suitable fiscal measures will also be taken to support the rising requirement in the steel
sector.

Furthermore, deliberations will be held with Ministry of Coal to persuade CIL to create special coal linkage e-
auction window for steel players to ensure supply of coal to steel sector. Ministry of Steel will also facilitate
periodic auction of coking coal blocks as it will encourage the steel industry to develop its own dedicated
coking coal mines.

Efforts will also be made to facilitate allocation of indigenous coking coal reserves in the country exclusively
to steel sector with no diversion of such coal to any other sector.

To ensure long term availability of coking coal, Ministry of Steel in conjunction with Ministry of Coal will
facilitate exploration & optimal utilization of deep seated coking coal reserves. Efforts will also be made to
expeditiously implement Jharia Action Plan to improve the domestic availability of coking coal.

Integrated steel plants will also be pursued to reduce their coking coal consumption at par with global best
practices by resorting to auxiliary fuel injection technologies like Pulverized Coal Injections (PCI)/ Cold Dust
Injection (CDI) or natural gas/ syngas injection along with PCI/ CDI.

Natural Gas

Under the Paris Treaty (COP 21), India intends to reduce the emission intensity of its GDP by 33-35% by
2030 from 2005 levels. In order to achieve this target, India needs to find energy efficient resources that are
affordable and also available. Natural Gas is one such greener alternatives available.

Given the future potential of gas based technology, in terms of up-gradation of coal based DRI capacities in
the MSME sector to gas based route, need for captive gas based power plants for the sector and the alternative
of injecting natural gas in blast furnace to reduce dependence on imported metallurgical coal (both coking and
PCI), ensuring firm supply of natural gas is imperative to boost the confidence and investment in the gas
based steelmaking technology.
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In case of gas based steel plants which have been stranded due to lack of supply of natural gas from domestic
sources, options will be evaluated in coordination with Ministry of Petroleum and Natural Gas for restoration
of domestic gas supply to steel sector. Efforts will also be made to remove the cascading effect of anomalies
in the tax structure.

To ensure long term availability of natural gas, Ministry of Petroleum & Natural Gas will be approached to
explore new reserves of natural gas. The technology of coal gasification to produce syngas for subsequent
usage in DRI plants would also be encouraged.

Limestone, Manganese Ore and Chromite Ore

Ministry will suitably facilitate the increased exploration efforts to raise resources of limestone, manganese
and chromite ore in the country. In the case of steel grade limestone, high grade low phosphorus manganese
ore and high grade chromite lumpy ore, the steel industry is likely to remain dependent on imports. Suitable
measures will be taken to encourage imports of these materials since they are available in limited quantities.
Ministry will also facilitate in exploring the possibility of optimally utilizing the high grade limestone
available in Himachal Pradesh and Rajasthan in an environmentally sustainable manner. The industry will
also be encouraged to acquire such assets globally to maintain a steady supply of these materials to the
growing industry. Necessary efforts will be made for greater exploration of manganese and chromite ore.

Ferro-Alloys

Ferro-alloy is a power intensive industry. Hence, captive power generation in the ferro-alloys plants will be
extensively supported. Since the demand for ferro-alloys is likely to grow along with steel production in the
country, the industry may be encouraged to set up larger units to achieve adequate economies of scale. Efforts
will be made to provide necessary raw materials linkages and stable supply of power to grow Ferro-alloys
units on priority.

Refractory Raw Material

India is not endowed with high quality reserves of key refractory raw materials viz. bauxite (refractory grade)
and magnesite and is largely dependent on imports. Suitable measures and procedural simplifications will be
done to support the rising requirement of refractories in the steel sector.

Geologically, fire clay, an important raw material for making refractories, exists concurrently with coal
deposits. However, there have been difficulties in full utilization of the domestic resources found alongside
coal deposits. The potential of fire clay extraction will be examined in order to raise supplies of the same to
the domestic industries.

Nickel

Nickel has been under constant demand from the ferro-alloys and alloy / stainless steel industry. Nickel is
practically unavailable in the country and the entire quantity of unwrought and other forms of the nickel needs
to be imported. Hence, the industry may be encouraged to acquire such assets globally to maintain a steady
supply to the industry. Simultaneously, R&D will be pursued to extract Nickel from the lateritic ore
overburden available in Sukinda Valley, Orissa.

Ferrous Scrap

In order to promote use of scrap based steelmaking technologies inter-alia to reduce GHG emission intensity
in the country, actions will be initiated to increase availability of ferrous scrap. Options will also be evaluated
in coordination with other concerned ministries to develop a scrap segregation (quality-wise), collection,
processing and recycling policy.

In order to ensure availability of sufficient quantities of good quality scrap, establishment of an organized and
environment friendly steel scrap processing units within the country will be facilitated by promoting modern
steel shredding plants.

In order to promote increased use of scrap based steel-making in the country, efforts will be made in
coordination with Ministry of Power to ensure availability of electricity to the sector.
Land, Water & Power

The growth plans of the Indian steel industry have also been hindered by difficulties in land acquisition. Many
projects have stuck due to delays in acquisition of adequate land at the preferred locations due to policy and
procedural issues. In order to reach crude steel capacity of about 300 MT, additional land requirement is
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estimated to be ~91,000 acres considering green field expansion. To help in early implementation of projects,
Ministry will coordinate with respective State Governments to ensure timely availability of litigation-free lands
to the industries.

The formation of steel clusters (especially for MSME steel units), service centers and steel processing centers
will be facilitated. Creation of related common infrastructure on partnership basis will be promoted to optimize
land use. Small and medium steel enterprises, including FDI projects, will be encouraged to be set up in
industrial corridors and in clusters under PPP (Public Private Partnership) to ease land acquisition.

It has been observed that the water allocation for steel industry is generally accorded low priority. But it is
forecast that by 2030-31, the steel industry will annually require approximately 1500 million cu. meter of water.
Keeping this in view, the Ministry will coordinate with respective State governments to allocate water to steel
projects on priority basis. Water conservation at all levels will be encouraged and the industry’s efforts will be
supported.

Considering the importance of water as a scarce resource, there has been a major thrust by the Government on
reduction of discharge from the steel plants which will require innovative solutions and techniques to effectively
recycle treated waste water. Hence, the steel industry will be encouraged to pursue plans and strategies to reduce
specific water consumption per tonne of steel produced.

Since steel is an energy intensive industry, Ministry will focus on availability of power to steel making facilities.
The power required by the industry is estimated to increase to 27,717 MW by 2030-31. Post de-allocation of
coal blocks, various units in steel sector, especially the sponge iron plants, have been procuring power at high
cost. Ministry of Steel will deliberate with Ministry of Power to make power available to such units through
open access.

Ministry of Steel will facilitate the use of waste heat recovery in Steel plants in consultation with other
ministries. Efforts will also be made to facilitate usage of captive power for MSME sector and remove the
cascading effect of anomalies in the tax structure.

In view of impending growth scenario in steel sector, Ministry of Steel will facilitate mechanism of Special
Purpose Vehicles (SPVs) for Greenfield capacity additions. Steel SPV would acquire the land, get the necessary
statutory approvals, water linkage and iron ore linkage and develop the minimum necessary infrastructure for
setting up of steel plants. The Steel SPV would thereafter be put to open bidding in a transparent manner for
setting up of the steel plant by interested parties. Similarly, the mining SPV will provide long term iron ore
linkage to the Steel SPV.

Infrastructure & Logistics

Since bulk of the capacity additions are likely to come up in the three eastern states of Odisha, Chhattisgarh and
Jharkhand, Ministry of Steel will pursue for the adequate and timely infrastructure growth in these regions to
address the increased industry requirement in areas such as railways, roadways, power generation and
distribution etc.

With the increase in steel demand and production, the requirement of adequate infrastructure will further
increase. Government will need to invest heavily in development of evacuation infrastructure to minimize
turn-around-time as well as to build the necessary linkages to reduce the length of haulage. Ministry of Steel
will also encourage steel players to promote better plant layout design, engineering, technologies and
optimum use of economic capacity.

With plans to have large number of blast furnaces in future, the use of pellets shall also increase, requiring
grinding of ores/fines to ultra-fine size, hence increased investment in slurry pipelines. This will be
encouraged through suitable policy support from the government.

Alternative modes for transportation of raw materials such as slurry pipelines and conveyors will go a long
way in reducing the problems of pollution and congested transportation network in the mining areas. To
encourage environment friendly transportation of raw material, efforts will be made to accord all the benefits
available to the infrastructure industries, to slurry pipelines also.

Transportation of raw materials and finished goods through inland waterways and coastal shipping will also
be promoted. Necessary efforts will be made in conjunction with Inland Waterways Authority of India along
with other concerned ministries to facilitate debottlenecking of inland waterways transportation through
dredging, modernization of jetties, simplifying the approval process for environmental clearances & coastal
regulation zone (CRZ) clearances, improved connectivity with road through dedicated corridors and rail etc.
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To encourage export opportunities and be competitive, the Government of India is contemplating port-led
development of steel clusters under the aegis of Sagarmala program. Establishment of coast based steel
plants will suitably be undertaken in conjunction with Ministry of Shipping.

Given the expected growth in demand in steel production and the corresponding requirement for raw materials,
the port infrastructure in the country, especially at coking coal importing ports needs to be significantly
strengthened. Such ports will be identified in conjunction with the steel industry and would be taken up with
Ministry of Shipping to ensure uninterrupted supply of coking coal to steel industry.

Product Quality

Bureau of Indian Standards (BIS), has formulated a large number of Indian Standards for most of the iron and
steel products produced in the country. Actual implementation of these standards by the industry is however
limited, resulting in large scale production, imports and use of sub-standard material, putting infrastructure and
public safety at risk.

Quality Control Order: Adoption of the standards by producers and users will be facilitated and mandatory
quality certification will be ensured. Recently the Steel and Steel Products (Quality Control) Order and Stainless
Steel (Quality Control) Order that mandates Bureau of Indian Standards certification for certain products was
introduced. The implementation of this order will be closely monitored in conjunction with Bureau of Indian
Standards. Thirty Three (33) steel products have already been notified under the mandatory quality certification
mark scheme of BIS. Efforts will be made to bring in additional steel products, which are used in critical end-
use applications, under the mandatory scheme to ensure protection of human health, environment, and safety.

MSME sector units, particularly the small re-rolling mills and Induction Furnace Units lack in-house quality
testing facilities. Quality testing facilities would be set up in steel hubs and already established facilities would
be further strengthened to cater to possible rise in demand.

Apart from the adherence to conditions under Steel and Steel Products (Quality Control) Order, Ministry of
Steel is also facilitating the production of quality steel, particularly in MSME sector by carrying out R&D and
technological interventions and providing financial assistance. More steps in this direction will be encouraged.

Technological Efficiency

Though the choice of technology will be determined by entrepreneurs based on techno-economic considerations,
Ministry of Steel would encourage adoption of technologies, which:

Are conducive to effective & efficient utilization of domestic resources with minimum damage to
environment and production of high-end and special steel required for sophisticated industrial and scientific
applications.

Minimize environmental damage at various stages of steel making.

Optimize resource utilization and facilitate modernization of the steel industry so as to achieve global
standards of productivity and efficiency.
Led to the development of front end and strategic steel based materials.

Improving the techno-economic performance of steel units is crucial to improving competitiveness of the
industry. Details of the estimated techno-economic performance parameters by 2030-31 for the steel industry
have been provided in Annexure IV. Ministry of Steel, in association with suitable agency, will constantly
monitor techno-economic performance of all the steel plants within the country vis-a-vis the global best
practices. Furthermore, increased use of prepared burden in charge mix and greater use of PCI in blast furnaces
will also be promoted.

Steel companies will be encouraged to have strategic joint ventures for production and development of
technologically more advanced products. Transfer of technology for production of Automotive Steel and other
special steels including Product Development/ Acquisition of Technology for Boiler Quality Plates and Alloy
Steel Tube Material, Electrical Steel will be facilitated.

Ministry will encourage the research institutes within the country to develop less resource intensive and less
energy intensive steelmaking technologies as well as new products.
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MSME Steel Sector

India over the years has developed a strong MSME sector (comprising of DRI-EAF/IF route based steel
producers and rolling mills) which is unique to India. It embodies the entrepreneurial and innovative strengths of
Indian steel industry which turned the unavailability of coking coal — a key input for BF-BOF route into an
opportunity.

However, there exists large variations amongst various units in terms of scale of operations, product-mix and
technology. The MSME sector, including sponge iron industry, plays an important role in providing
employment, meeting demand of some special products required in small volumes and local demand of steel in
hinterlands. Apart from this, the sector is also highly export oriented which helps in earning foreign exchange
for the country.

Various measures as mentioned below will be taken to improve the performance of MSME steel sector and
sponge iron industry-

Availability of raw materials will be ensured by facilitating auction of non-coking coal exclusively for steel/
sponge iron sector and increasing the iron ore availability in the domestic market.

Adoption of energy efficient technologies in the MSME steel sector will be encouraged to improve the overall
productivity & reduce energy intensity.

Small and medium iron and steel making units will be encouraged to be set up in the proposed industrial
corridors and clusters for optimal utilization of land and reach economies of scale.

Value addition in Stainless Steel

Though India is 3rd largest producer of steel globally, it is still a net importer of stainless steel used in high-end
applications. With increased demand of steel and need to build 200 MTPA additional capacity by 2030-31,
considerable capacity addition of stainless will also be required. Like most segments of the Indian steel sector,
stainless steel industry has also been facing difficulty over the last 3-4 years. Today, the domestic stainless steel
industry has a low capacity utilization of around 50% due to the surge in low priced imports and fall in prices.
Hence, necessary efforts will be made to protect the existing & upcoming stainless steel facilities from unfair
trade practices through suitable trade remedial measures.

Besides, price consideration, import of stainless steel takes place on quality considerations. Country is
dependent on import of most of the super duplex, super austenitic and high alloyed varieties of stainless steel for
stringent end use applications. Ministry will encourage steel producers to have strategic ventures in production
and development of technologically more complex products including high end varieties of stainless steel.

To counter threats from competing materials, promotion of stainless steel through mass campaigns, particularly
in rural areas will be encouraged. Greater use of stainless steel in residential or commercial constructions in
coastal and earthquake prone areas of the country will also be promoted. Use of high quality stainless steel in
drinking water pipelines, water storage, packaging of food grains etc. will be promoted to prevent intake of
hazardous impurities.

Value addition in Alloy & Special Steel
While large varieties of value added steel products are now being produced indigenously but the country is
still dependent on import of several high performance & value added steel products like electrical steel,
automotive grade steel and steels for specialized use in defence, space and nuclear applications.

With better demand prospects and mega expansion plans in the pipeline, there is a need to sharpen the focus
on alloy & special steels as it guarantees better premium to both steel makers and consumers. These products
are mainly finished steel and are termed so depending on their treatment or their end use in automobile and
consumer durable sectors. Hence, necessary efforts will be made to collaborate with foreign players for
technical and strategic cooperation for this purpose.

For the past couple of years, demand for alloy & special steel, or value-added steel, with superior quality to
meet stringent application norms of various market segments, has been growing. Future growth of Indian steel
makers will also be driven by these value-added products. Production of these premium grade products will
not only help them improve realizations but will also add to the topline growth of steelmakers. Hence,
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Ministry will encourage steel producers to have strategic ventures in production and development of these
technologically more complex products including high end varieties of alloy steel and electrical steel.

Environment Management

While steel companies are themselves addressing the energy & environment issues in the plants through
technological upgradation/ modernisation, and/or diffusion of energy efficient & environment friendly
technologies in the plants, Ministry will facilitate improvement in the energy & environment scenario of steel
plants through various forums/ mechanisms.

Ministry will facilitate the formation of a forum to chalk out best practices and promote policies and programs
that encourage and expedite the transition to a clean energy economy. Apart from the adherence to these
stringent energy efficiency parameters, steel companies will also be encouraged to adopt best available
technologies & practices to provide clean & green environment.

Energy & Environment management is an on-going process and is directly related to the technologies adopted
by the iron & steel plants. So far, Ministry has successfully implemented certain mechanisms such as NEDO
model projects in CPSEs and UNDP-AUSAID-MOS steel project in steel re-rolling mills to facilitate
improvement in energy efficiency. Efforts will further be made to scale up these mechanisms with enlarged
coverage in steel re-rolling mills and induction furnace units.

Considering all waste materials as an economic asset, Ministry will encourage the steel companies to develop
a Waste Management Plan for additional impetus on zero-waste or complete waste recycling. Concrete efforts
will further be made by Ministry to promote use of iron & steel slag in alternate uses like road making, rail
ballast, construction material, soil conditioner etc. Simultaneously, steel plants will be pursued to set up SMS
slag weathering/ steam ageing plants to enable them to supply processed/ sized SMS slag for road making, rail
ballast etc.

Ministry of Steel will also facilitate the formulation and adoption of standards at par with global best practices
with regard to particulate matter emissions, SOx & NOXx, water consumption and zero or near zero liquid
discharge.

India has recently signed Paris Declaration (COP 21) under which intends to reduce the emission intensity of
its GDP by 33-35% by 2030 from 2005 levels. Towards this end, Ministry of Steel has already submitted the
Intended Nationally Determined Contributions (INDC) for reducing GHG emissions in iron & steel sector
which inter-alia projects CO, emission of 2.2 — 2.4 tonnes per tonne of crude steel in BF-BOF route and 2.6 —
2.7 tonnes per tonne of crude steel in DRI-EAF route by the terminal year of 2030. Ministry will find ways
and means in consultations with industry to achieve aforesaid standards at par with the global best practices to
the extent possible.

Capacity additions through coal based routes will have far reaching implications for India in terms of
environmental degradation. Hence, necessary efforts will be made to have a judicious mix of production
routes to reduce the carbon footprint of steel sector in line with the INDC targets.

Safety

Ministry of Steel will continuously monitor the safety performance of all its steel companies including those
in private sector through periodic reviews. Necessary efforts will be made to encourage the development of
clearly defined safety standards and goals to become a zero accident workplace.

Ministry of Steel will coordinate with steel companies to ensure that on the job trainings on maintaining a safe
workplace are provided to employees of the steel companies. Small sized units which cannot afford to
conduct such trainings on their own will be facilitated by Steel Research and Technology Mission of India
(SRTMI) for organizing the same

Trade

India was a net exporter of steel in 2013-14. However, due to global downturn in steel demand and excess
capacities in major steelmaking countries such as China and Japan, India witnessed a significant surge in
imports in 2014-15, which continued in 2015-16 as well. Production, consumption, imports and exports of
finished steel since 2013-14 are provided in Annexure V.
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Given the cyclical nature of steel industry, there would be situations of unfair trade practices in the future
also. To prevent occurrence of the same, Government will continue to be vigilant and will intervene in the
market as and when required with suitable trade remedial measures in line with WTO guidelines and/or
India’s Foreign Trade Policy to protect the interests of the domestic producers.

Steel industry will be encouraged to be competitive and to develop a global presence, not just in base grades
of steel, but also in high quality steel, which are currently produced by selected few international steel
companies. Ministry of Steel will also deliberate with Ministry of Commerce to ensure that export production
is zero rated with regard to various central & state taxes and levies.

In addition, certain trade restrictions have been imposed on Indian steel products by other countries. Hence,
domestic steel industry will be encouraged to convey their grievances during trade remedial proceedings with
those countries.

Considering the importance of information in today’s world, the existing institutions such as Joint Plant
Committee (JPC) and the Economic Research Unit (ERU) will be further strengthened to meet the
requirement of industry and market information related to steel and its raw materials. Continuous strategic
research in the steel and related areas, constant tracking of developments in global trade, global investment in
the steel industry, emerging technologies in steel & its related areas and data on new mining assets in iron ore,
coal, etc. in foreign countries will also be supported. Continuous research on international and domestic steel
demand will also be encouraged and risks of investments in foreign countries in steel and related industries
will be continuously assessed.

Financial Risks

Given the enormity of requirement of financial resources to add the required steel capacity and the current
conditions of steel industry, mobilizing adequate capital for the industry will be a challenging task in future.
Hence, the steel industry will be encouraged to reduce capital costs and remain innovative in developing
appropriate structure of the capital to minimize debt and service equity.

Ministry of Steel will also make necessary efforts to identify bad debts in the steel sector. Such companies
will be encouraged to lower their Debt/EBITDA ratio by adopting appropriate debt restructuring in
consultation with banks as per the RBI guidelines.

Role of CPSEs and Way Forward

The Companies Act, 2013 was enacted on 29" August 2013 replacing the Companies Act, 1956. In addition,
the Ministry of Corporate Affairs has also notified Companies Rules 2014 on Management and
Administration (March 2015), Appointment and Qualification of Directors (January 2015), Meeting of Board
and its powers (March 2015) and Accounts (October 2014). The Companies Act 2013 together with the
Companies Rules provide a robust framework for corporate governance. These statutory provisions are also
applicable to CPSEs.

In the current scenario, steelmaking CPSEs need to not only compete with private integrated steel players and
cater to the requirements of the MSME steel sector but are also required to be globally competitive. In order
to provide economies of scale, CPSEs will be encouraged to increase focus on their core competencies and
divest their non-core assets through mergers and restructuring.

As of now, CPSEs have primarily focused and invested more in brown-field expansion of similar steel
capacity with limited value addition in terms of high end product development. Ministry will encourage the
CPSEs to develop a policy for future investment, so that impetus could be given for development of value
added steel capacity and adoption of latest technologies at par with global best practices.

Besides, the CPSEs will also be encouraged to take leadership role in development of steel industry & the
community, adopt a more inclusive business model, increase their CSR spends, invest in R&D for
indigenous design & engineering and product development for replacement of import. Further, CPSEs will
also be encouraged to take lead in promoting steel usage through developing steel intensive structural designs
for roads, railways, bridges, crash barriers etc. with proper technical consultations and setting up of service
centers for more customized and de-centralized product delivery.

Further to encourage synergy across similar CPSEs, efforts will be made to ensure appointment of
independent directors across similar / independent CPSEs.
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4.16.

4.16.1.

4.16.2.

4.16.3.

4.16.4.

4.16.5.

4.16.6.

4.16.7.

4.16.8.

4.16.9.

5.1.

Focus on High - End Research: Steel Research & Technology Mission of India (SRTMI)

In India, substantial R&D in Iron and Steel sector is currently being carried out by the leading steel companies
like SAIL, Tata Steel, JSW Steel, etc. who have accomplished some significant work in the areas of raw
material beneficiation, agglomeration and product development. However, in general, major focus of R&D is
limited to day to day operations and hence, lacks disruptive innovation.

India’s R&D investment in steel sector is limited not only in absolute terms but also as percentage of turnover
which is 0.05 — 0.5% as against 1% in leading steel companies abroad. The Indian steel companies need to
evolve a time bound action plan to enhance their R&D expenditure to at least 1% of the turnover.

Efforts will be made through joint collaborative R&D programmes to create manufacturing capabilities for
development of process and products in synergy with natural resources of the country with an aim to
minimize damage to the environment.

Ministry of Steel has taken full cognizance of the technological scenario in Indian Steel Industry and has
initiated a fresh move for preparation of a comprehensive blue print for promotion of R&D in Iron & steel
Sector. To bring in all the stake-holders into one platform and promote steel research on themes of critical and
vital national importance, an institutional platform called “Steel Research and Technology Mission of
India” has been established with an objective to spearhead R&D of national importance in iron & steel,
creating state-of-art facilities to conduct cutting-edge research, develop expertise & skill development,
manage human resources and bolster a tripartite synergy amongst industry, national R&D laboratories and
academic institutes.

In order to boost innovation in the steel sector (future technologies), a time bound action plan will be evolved
under the aegis of SRTMI to enhance the R&D expenditure of Indian steel CPSEs. The Ministry through
SRTMI will also encourage corporates in steel sector, private and public sector alike, to direct certain sums
from their profits towards continuous industry collaborative research. Apart, they would also be encouraged to
set up their own steel technology centres and steel sector oriented research and education wings at universities
in order to focus on technology based solutions for development of high quality, low cost steel products and
to build greater interface between academia, R&D institutions and industry.

Product development is yet another challenge faced by the Indian steel industry which has given rise to import
of most of the value added products like automotive steel for high end applications, electrical steel like CRGO
& amorphous steel as well as special steel and alloys for the Power Equipment, Aerospace, Defense and
Nuclear applications. Production of these value added, front end, and strategic products will be facilitated
through acquisition of foreign technology by setting up of joint ventures, or subsidiaries of foreign companies
or by indigenous development. Measures will also be taken to ensure development of all such special steel
and alloys to minimize import dependence.

Indian steel industry is currently importing technology & critical equipment and systems for steel plants.
Hence, necessary efforts will be made under the aegis of SRTMI to raise the level of R&D and acquire best in
class manufacturing capabilities to develop all these equipment and systems.

CPSEs will be encouraged to reduce manpower and overhead expenses based on domestic and peer group
benchmarking. Besides, the CPSEs will also be encouraged to right size their manpower over time through
Superannuation/ Separation/ intakes in conformance with technological advances and suitably exercise the
option of Voluntary Retirement Scheme (VRS) to improve labour productivity.

As a part of skill development initiative, the Ministry will coordinate with the technical institutes under its
aegis and INSDAG to re-align the education system to attract, facilitate and generate steel domain experts.

Power to amend the Policy
Notwithstanding anything contained in the foregoing paras, the Ministry of Steel, with the approval of

Competent Authority, may amend various aspects of this Policy from time to time depending upon the
experience gained during implementation, market dynamics, end user interest etc.

[ F. No. 18 (2)/2016-1DD]
SYEDAIN ABBASI, Jt. Secy.
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Annexure I: Forecast of iron and steel demand and production by 2030-31

(All values in MT unless stated)

Sr. No. Parameters T;gggcfiggf
1 Total crude steel capacity 300
2 Total crude steel demand/production 255
3 Total finished steel demand/production 230
6 Sponge iron demand/production® 80
7 Pig iron demand/ production 17
8 Per Capita Finished Steel Consumption in Kgs 158

Source: Ministry of Steel, INSDAG, MECON

Projections of Pig Iron & Sponge Iron represent the mean value based on the premise that 60-65 % of steel production in

2030-31 shall be coming through BF-BOF route and rest through EAF/IF route.

Assumptions:
i GDP growth rate assumed at 7.5%* y-o0-y

ii. Elasticity of steel demand with GDP = 0.8 till FY 20 and 1.0 from FY 20 onwards

iii. Steelmaking capacity to reach 300 MT by 2030-31

Annexure I1: Sector wise steel consumption in India in MT (unless stated)
Sr Current Projecte_d
No. Item demand 2015- demand in
' 16 2030-31
Construction & Infrastructure
1 (Projects - Steel, Oil, Highways, Bridges, Airports, Ports, Urban 505 138
Infrastructure, Water Transportation, Pre-fabricated Buildings, Power '
Projects including Transmission, Oil & Gas Pipelines Real Estate —
Residential & Industrial)
Engineering & Fabrication
2 (Capital Goods, Consumer Durable, Electrical Goods, General 18 50
Engineering, Tube Making, Cold Reducing, Wire Drawings, Industrial
Bodies & Pressure Vessels, General Fabrication, Defence Equipment)
3 Automotive 8.2 28
Other Transport
4 2.4 8
(Rail lines, Wagons Coaches, Ship Building, Coastal)
Packaging & Others
5 (not included above) 24 6
(Petroleum, non-petroleum, LPG Gas Cylinders)
Total Finished Steel Consumption in MT 81.5 230
Per Capita Finished Steel Consumption in Kgs 61 158

Source: Ministry of Steel, MECON
Annexure I11: Forecast of major raw material requirement by 2030-31
(All Values in MT unless stated)

SI. No. Raw materials Projections
(2030-31)
1 Iron ore requirement 437
2 Coking coal requirement 161
3 Non-coking coal requirement for PCI 31
4 Non-coking coal requirement for DRI 105

% DRI made through coal based route : 70% {Balance through gas based route}
4 Average GDP growth rate of India was 7.5% during 2010 — 2015 (World Bank)
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5 Natural Gas (in MMSCMD>) 20
6 Manganese ore requirement 11
7 Chromite ore requirement 5
8 Limestone & Dolomite requirement 86
9 Ferro-alloys 4
10 Refractories 3
11 Scrap 16

Source: Ministry of Steel, MECON

Projections represent the mean value based on the premise that 60-65 % of steel production in 2030-31 shall be coming

through BF-BOF route and rest through EAF/IF route.

Assumptions:

BF-BOF route: 60-65%; EAF/IF route: 35-40% (2030-31)

% Scrap in Charge mix of BOF : 15
DR-EAF charge mix considered : 63% DRI, 35% Hot Metal & 2 % Scrap

DR-IF charge mix considered : 80% DRI & 20% Scrap

Charge mix in BF considered : 60% Sinter, 25% Pellet & 15% Lump ore

Charge mix in gas based DR plant considered : 30% Lump ore & 70% Pellet

Charge mix in Coal based DR plant [ 50% kilns running on pellet & 50% on lump ore]

DRI made through coal based route : 70% {Balance through gas based route}
Skip Coke required in BF : 450 kg/thm

Avg. PCI Injection in BF considered : 150 kg/thm

Iron Ore required /t of Hot metal in BF :1.65t

Iron ore required /t of solid charge in DR plant : 1.55t
Natural gas required /t of DRI production : 280 SM®

Annexure IV: Targets for techno-economic performance

Parameter Units International Best Current Value Target for
Practices 2030-31
Coke Rate Kg/thm 275 - 350 400 - 600 300 - 350
CDI Rate Kg/thm 200 — 225 50 — 200 180 - 200
BF Productivity tonnes/m°/day 25-35 1.3-22 25-30
Specific Energy Gcall/tcs 45-50 6.2-6.7 50-55
Consumption
Source: Ministry of Steel
Annexure V: Production, consumption, imports and exports of finished steel
(in MT)
Period Production for sale Import Export Consumption
Apr 2016 - Jan 82.9 6.1 5.9 68.9
2017
2015-16 91 11.7 4.1 81.5
2014-15 915 9.3 5.6 77
2013-14 87.7 5.5 6 74

Source: Ministry of Steel, JPC

® Million Metric Standard Cubic Meter Per Day

(Assumed that 100 % DRI through gas based route would be produced using natural gas. In case DRI is produced using other gases

such as syngas, coke oven gas, Corex gas, etc., the natural gas demand shall accordingly reduce)
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Annexure VI: Indian Steel sector — Industry Analysis

. Threat of new entrants y
Suppliers’ power Buyers’ power

+

Iron ore- dependent on
NMDC, OMC and Odisha
miners

Coking coal/ Natural Gas-
dependent on imports
Thermal Coal- CIL/ SCCL
Natural Gas- Government
allocation, R-LNG
contracts

Huge dependency on major
suppliers

High switching cost for
steelmakers

Very few steelmakers have
captive mines and are not
dependent on the vagaries
of the market

High cost of raw material
relative to total purchases
in industry

Fragmented coke suppliers
Low threat of forward
integration by major
suppliers

100% FDI in Steel sector
Government facilitating
investment

Very few players have
economies of scale

Easier access to key inputs
(Auction)

Low brand identity
(commodity) and low switching
cost

Fewer proprietary products and
low chances of retaliation

High capital costs and entry
barriers

High psychological costs for
switching suppliers

Raw material security & high
logistics cost issues

Steel sector recognised as
stressed by the banks

Time consuming land and
environmental approvals
Highly capital & technology
intensive industry

+

+

Increasing demand at 5-6%
CAGR

E-Platform — MSTC Metal
Mundi launched to facilitate
transparent sale of finished &
semi-finished steel products
Steel used in automobile &
engineering goods market are
dominated by private players
Unregulated sector, but Govt.
may take trade remedial
measures that indirectly
influences the domestic retail
prices

Steel used in construction &
Infra sector mainly procured
by Govt. entities

Fragmented MSME steel
players

Industry rivalry

Industry is divided among few
integrated steel manufacturers
and fragmented MSME steel
players

Competition among domestic
producers

Competition from foreign
players, esp. China
Disinvestment & capacity
expansions by CPSEs

Threat of substitutes

Limited substitutes- Aluminium,
plastic and carbon fibre

High switching cost and high
performance tradeoff of
substitutes

Low buyer inclination to
substitute

High
Medium

Low
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Appendix I: List of Abbreviations

BF-BOF Blast Furnace — Blast Oxygen Furnace
CAGR Compounded Annual Growth Rate

CDI Coal Dust Injection

CDR Corporate Debt Restructuring

CIL Coal India Limited

CIS Commonwealth of Independent States
COP Conference of the Parties

CPSE Central Public Sector Enterprises

CRZ Coastal Regulation Zone

CRGO Cold Rolled Grain Oriented

DPE Department of Public Enterprises

DRI Direct Reduced Iron

EAF Electric Arc Furnace

EBT Eccentric Bottom Tap

FDI Foreign Direct Investment

FTA Free Trade Agreement

GDP Gross Domestic Product

GST Goods and Services Tax

IF Induction Furnace

INDC Intended Nationally Determined Contribution
MMSCMD Million Metric Standard Cubic Meter Per Day
MoPNG Ministry of Petroleum & Natural Gas
MoS Ministry of Steel

MTPA Million Tonnes Per Annum

NMDC National Mineral Development Corporation
NPA Non-Performing Assets

PCI Pulverized Coal Injection

PPP Public Private Partnership

R&D Research and Development

REC Renewable Energy Certificates

R-LNG Regasified Liquefied Natural Gas

UHP Ultra High Power

UNDP United Nations Development Programme
VAT Value Added Tax

WTO World Trade Organization

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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ANNEXURE-A/25

REVISED ORDER
CORRECTED 31.08.2018

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No. 593/2017

In the matter of:

CORAM :

Present:

(W.P. (Civil) No. 375/2012)

Paryavaran Suraksha Samiti & Anr.

Vs.

Union of India & Ors.

HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON
HON’BLE DR. JUSTICE JAWAD RAHIM, JUDICIAL MEMBER
HON’BLE MR. JUSTICE S.P. WANGDI, JUDICIAL MEMBER
HON’BLE DR. NAGIN NANDA, EXPERT MEMBER

Applicant:
Amicus Curiae:
Respondent Nos.

Mr. Rohit Prajapati, Applicant in person

Mr. Jai A. Dehadrai, Adv.

Mr. Nishe Rajan Shonker, Adv. for State of
Kerala

Mr. Tarunvir Singh Khehar, Ms. Guneet Khehar
Mr. Sandeep Mishra Advs. for GNCTD

Mr. Anil Shrivastava Mr Rituraj Bswas and

Ms. Sujaya Bardhan, Advs. for State of
Arunachal Pradesh

Mr. Jogy Scaria, Ms. Beena Victor, Advs. for
Kerala State Pollution Control Board

Mr. Avijit Roy, Adv. for Assam Pollution Control
Board

Mr. Leishangthem Roshmani Kh, Ms. Maibam
Babina, Advs. for State of Manipur

Mr. Nikhil Nayyar, Mr. Dhananjay Baijal, Advs.
for APPCB and TSPCB

Mr. Mukesh Verma, Adv.

Mr. Tarunvir Singh Khehar, Adv., Mr. Sandeep
Mishra and Ms. Guneet Khehar, Adv.

Mr. Dinesh Jindal, LO for DPCC

Ms. Aruna Mathur, Mr. Avneesh Arputham, Ms.
Simraj Jeet and Ms. Anuradha Arputham, Advs.
for State of Sikkim

Mr. Raja Chatterjee, Mr. Piyush Sachdev, Ms.
Abhinandini Yadav, Advs. and Advs. for State of
WB

Mr. Edward Belho, AAG, Mr. K. Luikang Michael
and Ms. Hoineithiam, Advs. for State of
Nagaland

Ms. Enatoli Sema, Adv. for State of Nagaland
and Pollution Control Board

Mr. M. Paikaray and Mr. A.K. Panda, Advs. for
SPCB, Odisha

Mr. Dhruv Pal, Adv. for State of Gujarat

Mr. V.K. Shukla, Adv. for State of MP

Mr. Jayesh Gaurav, Adv. for R-47

Mr. Tayenjam Momo Singh, Adv. for Meghalaya
Pollution Control Board

Mr. Shlok Chandra and Mr. Ritesh Kumar
Sharma, Advs.

Mr. Gautam Singh and Mr. Shoeab Alam, Advs.
for State of Bihar

Ms. Aprajita Mukherjee, Adv.

Ms. G. Indira, Adv. for UT of Andaman &
Nicobar

Mr. Balendu Shekhar, Mr. Sriansh Prakash and
Mr. Rajkumar Maurya, Advs. for Ministry of
Environment, Forest and Climate Change

Ms. Puja Kalra, Adv. for SDMC & NDMC
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Mr. Anil Grover, AAG, Mr. Rahul Khurana and
Mr. Mishal Vij, Advs. for State of Haryana and
HSPCB

Ms. Yogmaya Agnihotri, Adv. and Ms. Prity,
Adv. for CECB

Ms. Sakshi Popli, Adv. for Ministry of
Environment, Forest and Climate Change

Mr. Shuvodeep Roy, Adv. and Mr. Rituraj
Biswas, Adv. for State of Tripura & Tripura
Pollution Control Board

Mr. Shashank Bajpai and Mr. Shakun S. Shukla,
Advs. for State of Odisha

Ms. Asha Nayar Basu and Ms. Aradhita Ghosh
Mandal, Advs.

Ms. Priyanka Sinha, Adv. for State of Jharkhand
Mr. Rajul Shrivastav, Adv. for MPPCB

Mr. Pradeep Misra and Mr. Daleep Dhyani Advs.
for UPPCB

Mr. R. Rakesh Sharma and Mr. V. Mowli, Advs.
for State of TN & TNPCB

Mr. Shubham Bhalla, Adv.

Mr. Shiv Mangal Sharma, AAG, Mr. Saurabh
Rajpal, Mr. Adhiraj Singh, Ms.Shikha Sandhu
and Mr. Vikrmjeet singh, Advs. for State of
Rajasthan and Pollution Control Board

Mr. G. M. Kawoosa, Adv. for State of J & K

Mr. Divya Prakash Pande, Adv. For HPSPCB

Mr. Manish Kumar, Adv.

Item No.
12

August 03,

2018
A

1. This matter was taken by this Tribunal in
furtherance to the orders of the Hon’ble Supreme Court
dated 22.02.2017 Paryavaran Suraksha Samiti Vs. Union of
India (2017) 5 SCC 326, establishment and functioning of
ETPs/CETP/STPs.

2. Vide order dated 25.05.2017, Notice was issued to
Central Pollution Control Board and all the States
Pollution Control Boards/Committees and the Ministry of
Environment, Forest and Climate Change. They were
directed to file status-cum-compliance report in terms of
the orders of the Hon’ble Supreme Court. Accordingly,
various status reports have been filed. An affidavit has
been filed by the Ministry of Environment, Forest and
Climate Change dated 04th July, 2017 stating as follows:

“q. That the answering Respondent is engaged
in policy formulation, prescribing standards and its
implementation through the Central Pollution
Control Board (CPCB), State Pollution Control
Boards (SPCBs) and Pollution Control Committees
(PCCs) for UTs. This Ministry has written to all
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Item No.
12

August 03,

2018
A

SPCBs and PCCs as well as to CPCB to ensure
compliance of the judgment of the Hon’ble Supreme
Court and to submit detailed compliance report.

5. That the CPCB has also followed up with all
SPCBs and PCCs through letters and review
meetings to ensure compliance of @ the
aforementioned judgment and that the matter was
also discussed in the 6274 Conference of the
Chairmen and Member Secretaries of SPCBs and
PCCs held on 27.06.2017. That 26 SPCBs/PCCs
have submitted the compliance report, which has
been summarized at Annexure-I.

6. That the CPCB has also carried out
inspections of 17 categories of industries to verify
compliance with its directions issued on online
effluent/ emission monitoring system and to cross-
verify online results with manual sampling. During
February-June, 2017, 64 industries were inspected
and directions under section 5 of the Environment
(Protection) Act, 1986 have been issued to 24 non-
complying industries; 18 industries were
complying; 8 were found closed and inspection
reports of 14 industries are under process.

7. That the CPCB and NMCG through 11
technical institutions, inspected 751 industries
located in the River Ganga main Stem during
March-April, 2017 to verify the status of installation
and connectivity of industries discharging effluents
as well as their compliance with the standards.
Closure directions have been issued to 154
industries; show cause notices issue to 36
industries; 149 industries were found complying
and direction issued to 91 self-closed Grossly
Polluting Industries (GPI) to remain closed; 93 GPI
units were found closed as per directions; 38 GPI
units found operational in violation of closure
directions and inspection reports of 190 industries
are under process”.

3. We have heard learned Amicus Curiae Sh. Jai A.
Dehadrai and the learned counsel for Ministry of
Environment, Forest and Climate Change, Central
Pollution Control Board, various State Pollution Control
Boards and the Pollution Control Committees.

4. Learned Amicus Curiae has drawn our attention to
orders dated 04.07.2017, 18.09.2017 and 11.10.2017 of
the Tribunal directing the State Pollution Control Boards
to file a statement as to how many Industrial Units

discharging trade effluents or causing emissions exist in
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the State, how many are having their own STPs, ETPs
and/or connected to Common Effluent Treatment Plant

(CETP), whether any such CETP or ETP or STP is properly

Item No.
12 functioning and treating the effluents as per prescribed
August 03, | imits or not.
2018
A

S. Learned Amicus Curiae submitted that
contamination of water due to industrial effluents can lead
to various diseases and adverse consequences on the
aquatic organism due to decreased level of oxygen. The
use of technology can help reduction of adverse
consequences. However, the best solution is to prevent
pollution by soil conservation and proper disposal of toxics
and chemicals which may include chemical recycling.

6. Having monitored the matter for the last more than
one year on several dates, we are of the view that the
matter requires continuous monitoring by statutory
authorities as per directions which we proceed to issue
today.

(i) We direct the Central Pollution Control Board (CPCB) to
forthwith prepare an action plan after looking into all the
status reports. The action plans must have mechanism to
ensure compliance or all the directions in the order of the
Hon’ble Supreme Court. To enable this to be done, a Nodal
officer must be identified to deal with the issue of CETPs/
ETPs/STPs.

(ii) A representative of the Ministry of Environment, Forest
and Climate Change may be associated with the Nodal
Officer of the CETP for monitoring. The Monitoring by the
said two officers- the representative of the MoEF and the

Nodal Officer of the CPCB must be held atleast once in a
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month and on the basis of such meeting and the feedback
taken further follow up action must be taken and
appropriate directions issued. This process may be a
continuous process.

(iii) It must be ensured that STPs, CETPs and ETPs are
Item No.

12 functional and meet the requisite standards.

August 03, | (iv) There is already a direction in the above judgment
2018

A under which 50% of the funds for the purpose are to be

provided by the Central Government, 25% by the States
and remaining 25% to be arranged by way of loans which
is to be re-paid by the user industries. Local bodies and
the States have duties as clearly stipulated in the
judgment. There has to be online monitoring system by
each State to display emission levels in public domain in
terms of paragraph 17 of the order of the Hon’ble Supreme
Court.

(v) A report of the steps taken may be placed on the
website of the Central Pollution Control Board atleast once
in three months. Deficiencies if any may also be so
displayed.

(vi) The Central Pollution Control Board may take penal
action for failure, if any, against those accountable for
setting up and maintaining STPs, CETPs and ETPs
Central Pollution Control Board may also assess and
recover compensation for damage to the environment and
the said fund be kept in a separate account and utilized in
terms of an action plan for protection of the environment.
Such action plan may be prepared by the Central
Pollution Control Board within three months from today.

(vii) A compliance report in terms of the above order may
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be furnished to this Tribunal within four months from

today by e-mail at filing.ngt@gmail.com.

(7)  Proceedings are disposed of.

However, the report received from the Central

Item No.
12
Pollution Control Board may be placed for consideration
August 03,
2018 before this Tribunal on 3.2.2019.
A

We place on record our appreciation for the services

rendered by the learned Amicus Curiae.

.......................................... , CP
(Adarsh Kumar Goel)
......................................... , JM
(Dr. Jawad Rahim)
.......................................... JM
(S.P. Wangdi)
.......................................... ,EM

(Dr. Nagin Nanda)

03.08.2018




