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This report builds on previous analysis of the steel sector from TERI, which has covered energy efficiency 
measures, interactions with wider use of hydrogen in the energy system, pathways for net zero by 2070 and 
the latest technological developments for low emission iron and steelmaking.

This report sets out analysis to support steel companies, policymakers and civil society organisations in 
their understanding of what it would take to build the business case for making green steel in India. Project-
level financial modelling of a number of different steel plants can be found in the attached “Steel Plant 
Financial Model”. 

Background
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The energy transition in India is well underway. Power sector emissions are starting to be tempered by 
renewable electricity generation growth, an increasing number of electric vehicle options – many from 
Indian companies – are being made available, and there are early signs that India will be among the most 
competitive green hydrogen producers in the world. Heavy industry sectors – such as steel – remain harder-
to-abate than others but an increasing number of solutions are starting to emerge. 

As of 2025, policymakers, steel companies, financial institutions, and civil society have a good understanding 
of the broad pathways to Net Zero by 2070, underpinned by analysis from TERI and others. Increasingly, 
these same stakeholders are also gaining an understanding of the most competitive technology options 
that will deliver emission reductions, building pilot and demonstration projects to further test these. 
Moreover, key policy levers are being explored by the Government of India, with the launch of the Greening 
the Steel Sector in India Roadmap and Action Plan. Despite this, commercial-scale green steel projects are not 
coming forward at the pace required. 

To help drive the first projects forward and bridge gaps in understanding, TERI has developed this report, 
underpinned by an open-source financial model, through extensive consultation with a range of steel 
companies, financiers, project experts, technology suppliers, and academics. Placing a transparent, common 
tool in front of the different groups involved in making the first green steel project a reality, can better help 
to identify the major barriers, whether these be based on technology, policy, or a wider set of measures. 

Through this work, we hope to bridge conversations between different stakeholder groups, with exchanges 
based on ‘close-to-real-world’ data and assumptions. This can better inform discussions around the impact 
of, for example, the incoming Carbon Credit Trading Scheme (CCTS), green premium offtake commitments, 
and or capital cost subsidies. These can be tested on a number of key steel plant archetypes, to see how 
they compare with the default, high-emission plants. 

The publication of this report and model is just the start. TERI will continue to work closely with policymakers, 
steel companies, financial institutions, technology suppliers and civil society to push leading projects 
forward. This includes assessing the most promising technology solutions, identifying successful policies, 
and facilitating join-up between domestic and international stakeholders. In doing so, we aim to support 
India’s first commercial-scale green steel plant by 2030, putting the sector firmly on a pathway to Net Zero 
by 2070. 

1.	 Introduction

https://steel.gov.in/sites/default/files/2025-03/GSI%20Report.pdf
https://steel.gov.in/sites/default/files/2025-03/GSI%20Report.pdf
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India’s steel sector is experiencing rapid growth, continuing to support wide-scale development across the 
country. In 2024-25, steel production reached 151 million tonnes (Mt), increasing by 5% on the previous 
year. Total production capacity increased to 198.5 Mt in the same period, maintaining India’s position as the 
2nd largest steel producer and consumer. 

Continuing this trend, India is expected to add more new primary iron and steel capacity than any other 
country in the coming decades. Between now 2025 and 2030, Indian steelmaking capacity is expected 
to increase by approximately 57 Mt, whereas China’s capacity is likely to decrease by 31 Mt. Countries 
in ASEAN and the Middle East are also expected to increase their steelmaking capacity to support 
development, as capacity in Japan and South Korea is likely to decrease (Figure 1). 

FIGURE 1: Steel production by country/region and change in steel production between 2025 and 2030

Source: OECD Steel Outlook 2025 (OECD, 2025)

Overall, the Indian steel sector is in relatively good financial shape, with high steel prices and strong demand 
allowing companies to significantly increase revenues and pay down debt. Producers remain in a good position 
to further invest in new capacity, with strong domestic demand still expected in the coming decades. 

The average emissions intensity of steel production in India is approximately 2.54 tCO2/tcs, with the 
majority of new expansion planned to be met through the Blast Furnace – Basic Oxygen Furnace (BF BOF) 
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https://steel.gov.in/sites/default/files/2025-05/Overview%20of%20Steel%20sector%20March%2025%5B1%5D.pdf
https://www.oecd.org/en/publications/2025/05/oecd-steel-outlook-2025_bf2b6109.html
https://steel.gov.in/sites/default/files/2025-03/GSI%20Report.pdf
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route. This is expected to further increase emissions from India’s steel sector, placing strain on India’s 
commitment to meet net zero emissions by 2070. In order to reach net zero, India will need to implement 
a number of decarbonisation measures, including increasing circularity, energy efficiency, material 
efficiency, the use of low emission hydrogen in the ironmaking process, smelting reduction technology 
paired with CCUS (such as HIsarna), alongside other more breakthrough technologies, such as high and 
low temperature electrolysis (Figure 2). 

FIGURE 2: Iron and steel sector pathway to Net Zero by 2070

Source: TERI analysis
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The precise breakdown of these different measures and their respective contribution towards net zero 
is uncertain, although most pathways indicate that commercial-scale production of steel using net zero-
aligned technologies (such as hydrogen direct reduction) will be necessary from the early 2030s. Just as new 
low emission alternatives make progress in the power sector (solar and wind) and start to gain momentum 
in road transport (battery electric vehicles), India needs to develop and scale up key technologies that can 
do the same for primary iron and steelmaking. 

In order to achieve Net Zero by 2070, significant new investments will be required. Based on TERI analysis, 
it is expected that total investment between 2025 and 2070 under a Net Zero pathway will reach USD 710 
billion / INR 59 lakh crore. This is 30% higher than the level of investment required under business-as-usual 
(BAU) scenario, where no climate action is taken and BF-BOF continues to dominate steel production. The 
majority of this difference can be explained by the additional capital investment required for renewable 
electricity generation, hydrogen production (i.e. electrolysers) and associated infrastructure (i.e. electricity 
transmission and distribution, hydrogen transport and storage, carbon capture, usage and storage). 

* Conversion rate USD1 =  INR 0.012
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As a steel company investing in hydrogen direct reduction (H2 DRI), there are two different ways of 
structuring the costs of renewable electricity and hydrogen infrastructure: either through total ownership 
of these assets; or through paying ongoing energy supply costs to a hydrogen producer, as is the case 
for electricity, coal and natural gas supply today. In both cases, it’s clear that this will significantly more 
expensive than the conventional route (e.g. BF BOF). 

FIGURE 3: Total investment requirements for the iron and steel sector under BAU and NZ 2070 
scenarios, 2025 -2070

Source: Authors 

0

200

400

600

800

BAU

USD 546 billion

USD 710 billion

NZ 2070

bi
lli

on
s U

SD

Energy and raw materials infrastructure Energy and raw materials supply
Capital equipment

Addi�onal costs
of renewable
electricity genera�on,
electrolysers and
infrastructure 

+ 30%

At the individual plant level, we compare investment requirements for a BF BOF with H2 DRI, followed by 
steelmaking using an electric arc furnace (EAF). Total investment costs, including all capital investments in 
energy and fuel supply, as well as transport and storage infrastructure, are approximately 60% higher for 
the H2 DRI, at just over USD 1,400 million / INR 11,700 crore per Mt. We see a greater difference at a plant 
level versus the overall pathway, as there are a number of different technologies and measures that make 
up the pathway to Net Zero by 2070, some of which are lower cost than H2 DRI (e.g. energy efficiency, 
material efficiency, circularity).  

Although multiple pilot projects using transition technologies are planned over the next 2–3 years, none 
of the large integrated steel manufacturers in India have announced plans for a commercial-scale, net 
zero-aligned steel plant. Figure 5 illustrates the scale of green steel production equivalent to each scale of 
project development, from pilot, demo to commercial. 

Selected projects focused on the decarbonisation of the ironmaking process: 

	Ǥ Tata Steel injection of hydrogen into the blast furnace (small-scale, technical limitation max 30%)

	Ǥ JSW Steel plant Vijayanagar, H2 blending project using 3,800 TPA of green hydrogen (pilot-scale)

	Ǥ Jindal Steel Limited plant in Angul, H2 blending project using 4,500 TPA of green hydrogen (pilot-
scale)
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FIGURE 4: Total investment requirements for a BF BOF and H2 DRI plant (per Mt), 2030 

Source: Authors
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FIGURE 5: Scale of pilot-, demo- and commercial-scale hydrogen DRI projects 

Source: Authors

Note: FOAK = First-of-a-kind; NOAK = Nth-of-a-kind. 
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With some of the lowest cost renewable electricity in the world and a booming green hydrogen sector 
(see recent tenders from SECI for green ammonia), India is increasingly well-placed to make green steel 
competitively, for both domestic and overseas markets. This opportunity will only become more urgent as 
climate policies start to tighten around the world, just as evidenced with the EU’s Emissions Trading System, 
which is likely to be replicated across other jurisdictions (Figure 6). 

FIGURE 6: Factors driving green steel plant investments in India

Source: Authors
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Whilst significant investment is required to further develop these technologies, India is now the fastest 
growing steel market in the world, providing fertile ground for testing and scaling new, innovative 
technologies. Learning from successes in indigenizing solar, battery and electric vehicle supply chains with 
support from the PLI Scheme, India can further explore indigenization of key ironmaking technologies. In 
order to deliver on this vision, Indian policymakers, steel companies, investors and civil society organisations 
need to better understand the commercial viability of existing steel production in India and what might be 
required to build the business case for green steel production. 

https://www.seci.co.in/uploads/news/1757001950_Website_result_for_GA_M2AT1.pdf
https://mnre.gov.in/en/production-linked-incentive-pli/
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Globally, we are falling far short of what is required under a net zero scenario, although projects in Europe 
are more advanced than the rest.  There is currently 10 Mt of “near-zero emissions” primary steel capacity 
planned globally, rising to 95 Mt if “near-zero emissions capable” plants are included, leaving a 15 Mt gap to 
the global 2030 target of 110 Mt (Figure 7). Most of these firm plans are in Europe, although the pipeline of 
near zero emissions capable plans continues to grow across Asia, North America and the Middle East. The 
leading near zero emissions projects include: 

	Ǥ Stegra – 2.5 Mt in Sweden, from 2026

	Ǥ SSAB – 2.5 Mt in Sweden, from 2029

	Ǥ GravitHy – 2.0 Mt in France, from 2028

	Ǥ HBIS – 1.0 Mt in China, from TBC

FIGURE 7: Near zero emissions iron and steel project announcements, 2030

Source: Demand and Supply Measures for the Steel and Cement Transition (IEA, 2025)

The majority of demonstration and full-scale projects are using direct reduction furnaces, indicating a 
clear preference among steelmakers (Figure 8). Over 80% of planned demonstration or full-scale projects 
for primary steelmaking involve the use of gas-based direct reduction furnaces. These include those 
that will start using natural gas but plan to steadily increase the blend of low emission hydrogen. Other 
technologies being explored include biomass injection in the blast furnace, CCUS on a BF-BOF and molten 
oxide electrolysis. For further information on the range of technology options being explored by companies 
see TERI’s Technology Ready Reckoner: Low Emission Ironmaking – Suitability to India. 

3. 	International lessons for 	
accelerating green steel projects
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In these early projects, we are seeing new entrants in the market, looking to exploit their position as experts 
in different parts of the supply chain, or benefit from freedom from legacy assets. These include: 

	Ǥ Green steel start-ups: New companies offering both iron and steel making, on greenfield sites. 
Often focusing on introducing greater automation and latest technology developments. Examples 
include Stegra, Blastr and GravitHy. 

	Ǥ Iron ore mining companies: Existing iron ore mining companies, which have an interest in capturing 
additional value in the supply chain by processing the iron ore close to the mining site and then 
exporting green iron to steelmakers. Examples include Rio Tinto, Vale and AngloAmerican. 

	Ǥ Renewable energy companies: Energy companies that have developed an expertise in developing 
large renewable electricity projects and are now exploring the interaction with green commodities, 
such as ammonia – and potentially iron. Examples include Greenko/AM Green and ReNew Power, who 
have green hydrogen projects underway. 

Companies, researchers and policymakers can learn a lot from these early projects – and not just proving that 
the new technologies work. This also extends to building commercial relationships and better understanding 
the role of different policies. Key technical insights from these projects include the behaviour of high 
shares of hydrogen in a direct reduction shaft, the optimal set-up between renewables, electricity storage, 
hydrogen storage and electrolysers and the impact of different quality iron ores on the process, and the 
need for beneficiation. The main commercial insights will include the establishment of new technology 
supplier relationships, including renewables, electrolysers and DRI shaft manufacturers, the identification 
of potential premium off-takers in different end-use sectors and understanding of risk appetite of private 
financiers. With regards to policy insights, early projects can illustrate the relative importance of policy 
support at different stages of project development, as well as the need for OPEX vs. CAPEX support. 

Source: Green Steel Tracker (LeadIT, 2025)

Note: DRI = direct reduced iron; CCUS = carbon capture use and or storage; MOE = molten oxide electrolysis.

FIGURE 8: Process route for demonstration- and commercial-scale green steel projects around the world
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When looking at international examples, there are several different policies and measures which seem to 
have been successful in helping support (Table 1): 

TABLE 1: Policies and measures to support green steel projects

Measure Description

Interest rate 
reduction

Both debt and equity face a rate of interest, which can be reduced through 
blended finance approaches, either via public policy or concessional loans. 

Carbon price A price placed on CO2 emissions, as is being proposed under the Carbon Credit 
Trading Scheme (CCTS), reducing relative costs of production for green steel 
projects. 

Green premium / 
offtake

A commitment from public or private buyers to pay a “green premium” for low 
emission steel, often over a number of years, to provide certainty for investors. 

Capital cost 
subsidy

A direct subsidy on the capital costs of a green steel plant, provided by the 
government. 

Electricity subsidy A direct subsidy on the electricity costs for a green steel plant, provided by the 
government. 

Green hydrogen 
subsidy

A direct subsidy on green hydrogen costs for a green steel plant, provided by the 
government. 

By far the biggest lever in early projects across Europe has been direct capital and operational cost subsidies. 
On average, the average public subsidy agreed for these projects was around USD 400 million per million 
tonne of steel production, although the level of public investment varies significantly (Figure 9). Several 

FIGURE 9: Public and private investment for green steel projects in selected countries

Source: Finance and state support for low-carbon steel (Selvaraju, 2025)
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https://www.citizen.org/article/government-subsidies-for-the-green-steel-transition/
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of these projects are now either cancelled or delayed, reflecting the challenges in supporting green steel 
production across Europe. In particular, companies have cited the prohibitively high costs of green hydrogen 
for projects in central and western Europe, where access to low-cost renewables is limited. The level of 
subsidy varies significantly between current early-stage projects, depending on factors such as expected 
cost of production based on renewables/hydrogen cost, the share of premium offtakers secured for future 
production, the impact of other subsidies or policy measures and the strength of lobbying impact, often 
related to potential job losses if no support is provided. 

To reach final investment decision (FID), these international projects have often relied on a mix of policies 
and measures, stacking their impact alongside one another to achieve commercial viability (Figure 10). 
Given the underlying techno-economics of green steel versus conventional steel, it is difficult to build a 
business case for green steel with any single policy lever or measure. 

Source: Authors

Note: NPV refers to Net Present Value, with a positive NPV indicating that a project is commercially viable. 

FIGURE 10: Commercial viability for an indicative international green steel project
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Policies and measures include the Carbon Credit Trading Scheme (CCTS), offtake commitments, capital and 
operation cost subsidy, and concessional finance. The potential of these measures will be covered in more 
detail in the next section. 

FIGURE 11: Commercial viability for an indicative Indian green steel project

Source: Authors

Note: NPV refers to Net Present Value, with a positive NPV indicating that a project is commercially viable. 
WTP = willingness to pay. 
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Modelling approach

Through building a detailed financial model for greenfield steel plants in India, we can assess the impact 
of different measures and market conditions, and how we could move projects towards commercial 
viability. Figure 12 provides an overview of the modelling approach taken for this report, where we 
started developing and testing baseline assumptions covering capex, opex and financing inputs. Using 
these input assumptions in a project finance model, we observed the gap to commercial viability for 
green steel projects. By layering on a range of different policies and measures, we can try and push green 
steel projects closer to commercial viability. 

FIGURE 12: Overview diagram of modelling approach

Steel plant archetypes

We have identified eight steel plant archetypes which can provide insights for real-world decisions that 
steel producers make in the coming decade. Through our choice of these eight archetypes, we have covered 
off a large number of research questions, which can apply to many more combinations of technologies and 
fuels than just those covered here. These include the impact of greenfield versus brownfield investments, 
100% hydrogen versus a blend of 50% hydrogen with 50% natural gas versus 100% natural gas and moving 
from secondary to primary steelmaking.

Under these archetypes, we have specified which capital equipment is included, depending on the iron and 
steelmaking process route and whether the facility already has certain equipment in place (brownfield). 

Source: Authors
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TABLE 2: Steel plant archetypes
Archetype label From To Description
GF - BF BOF Greenfield BF BOF The default, large-scale primary steel plant, which 

is able to benefit from significant economies of 
scale, flexibility of iron ore input and relatively low 
operational costs. 

GF - NG DRI EAF Greenfield NG DRI EAF Increasingly popular internationally as steel producers 
target lower emissions. Availability and price of natural 
gas in India is uncertain. 

GF - H2 DRI EAF Greenfield H2 DRI EAF The leading contender for large-scale, net-zero-aligned 
primary steel production, with high operating costs 
driven by hydrogen and electricity. 

BF BOF - BF BOF BF BOF BF BOF Relining of the blast furnace after approximately 20 
years, to extend its lifetime. The default choice for many 
BF BOFs. 

BF BOF - H2 DRI 
EAF

BF BOF H2 DRI EAF Switching from a BF BOF to H2 DRI EAF, using some 
of the major downstream equipment, although major 
capital equipment is replaced.

NG DRI EAF - NG/
H2 DRI EAF

NG DRI EAF NG/H2 DRI 
EAF

A switch from an existing natural gas furnace to a 50% 
hydrogen blend, illustrating one potential transition 
path. 

EAF - H2 DRI EAF EAF H2 DRI EAF Adding a hydrogen furnace to an existing EAF, to 
produce primary steel. 

BF BOF - H2 DRI 
ESF BOF

BF BOF H2 DRI ESF 
BOF

A H2 DRI with an electric smelter furnace, which can 
then feed hot metal into a BOF, reducing capex and 
allowing for greater flexibility of input materials. 

Source: Authors

Note: GF = greenfield; BF BOF = blast furnace with basic oxygen furnace; NG = natural gas; H2 = hydrogen; DRI = direct 
reduced iron; EAF = electric arc furnace; ESF = electric smelter furnace. 

Exact numbers can be seen in the annex “Steel Plant Financial Model”. These have been tested with Indian 
steel industry and technology experts, or drawn on international literature, where necessary.

For example, building a greenfield BF BOF incurs significant costs, given the large number of new equipment 
and auxiliary works required. Based on industry data from Indian steelmakers, we estimate that total capital 
costs are around USD 1.6 billion for a 2 million tonne capacity greenfield plant. This includes all auxiliary 
works (e.g. roads, rail and utilities), as well as major capital equipment such as a raw material handing 
complex and pellet plant, coke oven, sinter plant, blast furnace, basic oxygen furnace, thin slab caster and 
hot rolling mill (see Figure 13). 

The timelines for these reinvestment decisions are also an opportunity to switch to lower emission 
production equipment, which can also benefit from lower capital cost requirements. Through modelling 
these different options, we can better understand how to influence these investment decisions, in order to 
motivate companies towards lower emissions production. 
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Assumptions

Assumptions and baseline data has been gathered based on expert interviews with industry, public reports 
and historical data. Wherever possible, data is specific to the Indian context, with international assumptions 
only applied where appropriate or where domestic data was not available. The full assumptions log, 
sourcing, quality assessment and additional notes are available in the annexed model. 

FIGURE 13: Greenfield versus brownfield capital spend overview

Source: Authors
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Plant size

The typical size of a plant has been assumed to be 2 Mt of hot rolled coil capacity, with an option for scaling 
up and down between 1.5 and 2.5 Mt. This provides a minimum value whereby capital equipment costs 
and operating assumptions are close to real-world conditions, where going any lower may result in larger 
inaccuracies being introduced with more generalised scaling factors. Whilst 2 Mt is on the lower side for new 
BF BOF capacity that is being built in India, it represents a good middle ground between BF BOF, DRI and EAF 
capacity that is being built around the world, better allowing for comparison between these archetypes. 

Plant lifetime

Steel plants can operate for 40 years or longer, with major reinvestments occurring every 20 years on 
average. Many steel plants in India have been operating for much longer, with major capital equipment 
being replaced or extensively refurbished to maximise value from existing assets. Given the large range of 
lifetimes of different pieces of capital equipment, which differs widely between the archetypes that we 
are modelling, we assume a consistent plant lifetime of 20 years, whereby remaining value in major capital 
equipment is recouped via its salvage value. As a result, key outputs such as net present value (NPV) and 
levelised cost of production remain largely consistent over a 20-, 30- or 40-year timeframe. 

Utilisation rate

Steel plants vary in their operation, flexing up and down in response to market conditions, planned and 
unplanned maintenance and raw material costs and supply. On average, Indian steel plants operated 
at around an 80% utilisation rate, although it is widely assumed that smaller-scale, coal-based direct 
reduction plants operate at much lower rates versus larger integrated steel plants. On this basis, we have 
taken a 90% utilisation rate as a baseline assumption for ISPs, although users can flex this up and down 
as per their own preference. 

Scrap

Scrap is a key input for steelmaking, used widely across all production routes. We assume that BF BOFs 
are limited in the amount of scrap being charged in the blast furnace, with a maximum of 20%. Otherwise 
for all other routes, we allow users to model up to 40% scrap utilisation. It is difficult to find real-world 
costs incurred for scrap by different steel plants, as this is often a combination of (a) home/internal scrap 
(or scrap generated within the steel production process) (b) self-collected scrap, whereby steel companies 
have their own scrap collection facilities and (c) regional markets for scrap. For both self-collected scrap and 
scrap purchased on the open market, we assume this is paid for at market price, with 5% of internal scrap 
being provided free of charge.  

Iron ore

Iron ore is the single largest input into the steelmaking process by weight, making assumptions on price 
important. In India, iron ore is sold by different grade and product (i.e. >65% Fe and fines, lumps or pellets). 

https://www.jpcindiansteel.nic.in/pages/display/149-jpc-statistical-reports
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Price data on different grades and products is available from the Indian Bureau of Mines, between 2012 
and 2025, which has informed our price scenarios. Whist it is also the case that many larger steel companies 
have captive mines, which can potentially source iron ore for cheaper, this has not been considered in this 
analysis. It is assumed that all DRI plants require higher grade pellets which will be produced from high 
grade iron ore fines (>65% Fe) in on-site pellet plants, with BF BOF able to use the lower cost low grade iron 
ore fines (55-58% Fe) converted into sinter. 

Coking coal

Blast furnaces require large amounts of coking coal to operate, which is the main source of their emissions. 
As the vast majority of coking coal is imported into India (>80%), we assume that all coking coal is bought 
on the international market, where prices are widely available. As Australia is the largest exporter of coking 
coal to India, we have taken these prices as our main data source. 

Electricity

Conventional steel plants do not use a significant amount of electricity, with the main fuels being coal and 
coking coal. Electricity requirements are often generated on-site from captive power plants. Otherwise, 
steel plants will purchase electricity from the grid, at the industrial user’s tariff. We have taken this as the 
central assumption, given the lack of data on captive power generation costs and utilisation. 

Hydrogen

To produce green steel, the hydrogen being supplied to DR furnaces needs to be low emissions. We assume 
that hydrogen is being produced by alkaline electrolysers along with 100% renewable electricity systems 
(likely a mix of wind, solar and batteries). Recent tenders run by the Solar Energy Corporation of India (SECI) 
have revealed increasingly competitive prices for green hydrogen production, between USD 3.5-4.5/kg for 
projects starting in the late 2020s. By 2030, we assume that projects will still be in this range but towards the 
lower end, at around USD 3.8/kg, falling steadily over time as supply chains scale and the technology improves. 
We assume that steel plants will experience those lower prices every 5 years, as the stack of the electrolyser is 
replaced, as it reaches the end of its lifetime. Further detailed techno-economic analysis of solar, wind, battery 
and hydrogen storage integration with steel plants would be necessary to better understand costs at a site-
level. This has not been considered for this report but is an area of focus for future work. 

Natural gas

The availability and price of natural gas has long been debated in India with regards to its role in the steel 
sector, with requests for supply from companies and ongoing work by the Gas Authority of India Limited 
(GAIL) to expand India’s gas network. Gas infrastructure is being built across eastern India, where much of 
India’s steel capacity operates, although it is not clear if steel companies will choose to increase their use of 
natural gas as price remains uncertain. The price of domestically produced natural gas can be as low as USD 
6/mmbtu, although is largely restricted for heating and cooking via City Gas Distribution networks and for 
use in transport, as compressed natural gas (CNG). The landed price of natural gas ranges between USD 8/



17

mmbtu and USD 12/mmbtu, depending on the source and the location of the end-user, with pipeline being 
cheaper than liquefied natural gas (LNG). For this analysis, we take USD 10/mmbtu as a central assumption, 
noting that the supply infrastructure itself will still be a consideration for many plants. 

Hot rolled coil (HRC)

The price of steel – in this case, hot rolled coil – has the largest impact of any assumption on a project’s 
commercial viability, with plants accruing large amounts of debt in years where the global steel market 
experiences a downturn. Opposingly, many steel plants can recover their investments over very short time 
periods when prices spike, as was the case in India during 2021, 2022 and 2023. As a best estimate of the 
prices that Indian steel producers face, we have analysed data for HRC at 2.5mm width (JPC, 2024). 

Carbon price

The price paid per tonne of carbon emissions will be dictated by India’s forthcoming Carbon Credit Trading 
Scheme (CCTS). Whilst the cost of carbon under the CCTS is uncertain, it is expected to start at a relatively 
low level, rising slowly, so that companies have time to make the necessary investments. Stakeholders 
interviewed for this report expected a carbon price of around USD 10 tCO2 by the mid-2030s, rising to 
around USD 25 tCO2 by 2050. 

Debt-to-equity ratio

For assessing the cost of capital for steel projects, we need to understand typical ratios of debt versus 
equity. Broadly speaking, for larger steel companies in India, they tend to have a debt-to-equity ratio of 2.3, 
or 70% debt and 30% equity. This is not too dissimilar to the international experience, where European steel 
companies may be closer to a ratio of 1.5, or 60% debt and 40% equity. 

Cost of debt 

The cost of debt for larger Indian steel companies tends to be around 8%. The largest companies, who often 
form part of very large conglomerates have well-established and trusted relationships with banks and are 
therefore able to access a relatively low cost of debt. 

Cost of equity 

The cost of equity is ranges between 14-18% for larger Indian steel companies, although this can be much 
higher (closer to 20%) for smaller companies. For this study, we have taken 16% as a central assumption, 
given we are considering large-scale projects that would typically be undertaken by the larger players. 

Debt repayment period

We assume that the debt repayment period will be around 15 years, based on the typical loans for the steel 
sector. 
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Typical plant assumptions and operations, greenfield BF BOF example

The full assumptions by each plant, including operational inputs and capital equipment cost assumptions can 
be found in the “Annex: Steel plant financial model”. Using a greenfield BF BOF steel plant as an example, 
this section highlights how these assumptions interact to arrive out the outputs desired. 

TABLE 3: Capital and operational cost assumptions for a greenfield BF BOF plant (2 Mtpa)

Capital costs

RMH complex Million USD 153

Coke oven complex Million USD 332

Sinter plant Million USD 139

Blast furnace complex Million USD 423

Basic oxygen furnace Million USD 78

Thin slab caster Million USD 231

Hot strip mill Million USD 231

Service & auxiliary facilities Million USD 271

TOTAL CAPEX Million USD 1625

Operational inputs

Coking coal t/tcs 0.7

Non coking coal t/tcs 0.2

Iron ore t/tcs 1.6

Electricity MWh/tcs 0.44

Other feedstock costs USD/tcs 111

Labour manhrs/tcs 75

O&M opex/capex 3%

Source: Various, see ‘Steel plant financial model’. Other feedstock costs refers to iron ore transport, steel scrap delivery, 
industrial gases, ferroalloys and fluxes. 
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For each archetype, we have produced results covering the levelised cost of steel (LCOS), cashflow analysis, 
the net present value and a payback period (Figure 14). The ‘Scenario planner’ sheet summarises this analysis 
for all archetypes, allowing for easy comparison. 

FIGURE 14: Example modelling output for greenfield BF BOF

Each of these outputs can tell us something slightly different about the commercial viability of a project 
and can be used in tandem to inform us about the economics of each archetype. Box 1 below sets out key 
terms that will be used in this report. 

BOX 1: Key terms for financial results
Levelised 
cost of 
steel 
(LCOS)

Levelised costs represent the average cost per unit of output (e.g. per tonne of steel) over the 
entire lifetime of the investment. It accounts for all capital, operating, maintenance, and fuel 
costs, discounted to present value, and divided by the total expected output. Levelised costs 
are mostly useful as a comparison between technology options rather than an estimate of 
profitability and cannot be directly compared with market prices for steel. 

Net 
Present 
Value

A project’s NPV is shorthand for its commercial viability. An investment with a positive NPV 
suggests that the project is a worthwhile investment, whilst a negative NPV suggests that it 
is not. It is calculated by discounting all expected cashflows to today’s value, using a discount 
rate, which in the case of this analysis is the weighted average cost of capital (WACC) and 
internal rate of return (IRR). 

Cashflow Cashflow is the total amount of money being transferred into and out of the business. In the 
case of a steel plant, you would expect to see negative cashflow towards the start of a project 
as early investments are made in capital equipment, followed by a move to positive cashflows 
as the project ramps up to full utilisation. 

Payback 
period

The payback period is the number of years it takes for the investment in a steel plant to be recovered, 
through profit. A shorter payback period indicates a more financially attractive investment, with 
steel plants in India typically achieving a payback period of between 10-15 years. 

5.	 Baseline results and insights
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In all scenarios, it is clear that greenfield plants are significantly more costly versus brownfield, due to the 
additional upfront capex. BF BOF plants are considerably lower cost versus natural gas or hydrogen DRI 
alternatives, in both greenfield and brownfield configurations. As expected, it is largely the additional costs 
of hydrogen and electricity versus the lower costs of coal that drive the difference in the levelised costs of 
these different archetypes, with other costs, including capital costs and other operation and maintenance 
costs being broadly similar. 

FIGURE 15: Levelised costs of steel production, baseline assumptions

Source: Authors

This is particularly pronounced for brownfield operations, where the low investment requirements for a BF 
BOF after 20 years (i.e. relining of the blast furnace), make production costs for BF BOFs very competitive. 
The cost difference between investing in a H2 DRI EAF vs. a conventional BF BOF jumps from +20% for a 
greenfield plant to +40% when comparing with a brownfield BF BOF (see Figure 15). 

This is also true on an NPV basis, where a greenfield H2 DRI EAF would have a significantly negative NPV, 
under baseline assumptions (see Figure 16). The condition is improved for a brownfield H2 DRI EAF, switching 
from a BF BOF, but would still have a negative NPV. This illustrates the importance of both technology 
innovation and optimisation, alongside policy levers and measures, to improve the commercial viability of 
these plants. 

NG DRI EAF is not favourable under these assumptions (natural gas is USD 10/mmbtu), alongside the 
availability of natural gas being a concern and the final price that steel producers would pay remaining 
uncertain. Whilst this might be part of a solution for some companies, it is unlikely to be a solution for a 
large part of the industry, given the scale of energy demand of the iron and steel sector. 
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Whilst all brownfield conversions exhibit a positive NPV, some investments are clearly more favourable than 
others. This includes a H2 DRI ESF BOF, which benefits from making use of the existing BOF on a brownfield 
BF BOF site, which when paired with an electric smelter furnace, allows for the use of lower grade iron ore. 
This can help lower costs of operation relative to H2 DRI EAF plants, which require higher grade pellets. 

FIGURE 16: Net present value of selected archetypes, baseline assumptions

Source: Authors

Simulating the decision-making timeframes of a typical steel company in India (see Figure 17), we can see 
why blast furnaces continue to dominate, both for greenfield and brownfield investments. At ‘Decision #1’ 
when a steel company is building a new plant, under current assumptions, a BF BOF has a clear advantage 
over the other technology options, hence announcements for new plants using this process route continue 
to grow. At which point this plant comes up for reinvestment, around the 20-year timeframe, the path 
dependency only increases, with blast furnace relining being far more cost-competitive versus other options. 

The assumptions in the model have varying impacts on the commercial viability of steel plants, with the 
price of steel (or HRC) having the greatest impact (Figure 18). Cyclicity in the steel industry, characterised by 
rising and falling steel prices, will therefore have a major impact on any steel projects and risks causing new 
green steel projects issues if they start operation during a particularly sharp downturn. Beyond the steel 
price, costs of key inputs, such as hydrogen, electricity and iron ore will also have an impact. It’s worth noting 
that hydrogen and electricity prices tend to fluctuate less than commodities sold on global or regional 
markets, such as coking coal and iron ore. 
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Source: Authors

Source: Authors

Note: Baseline NPV (at 0) is for a greenfield H2 DRI EAF. 

FIGURE 18: Sensitivity analysis for a greenfield H2 DRI EAF plant

FIGURE 17: Investment decisions of a typical iron and steel producer
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There are a number of different policies and measures that can be used to support initial green steel plants 
in India, many of which are explored in detail in the Government of India’s Greening the Steel Sector in India 
Roadmap and Action Plan and the National Green Hydrogen Mission. Beyond these policy documents, we 
explore a wider set of measures, based on precedents in India or elsewhere around the world. These include 
capital cost subsidy, green premium or offtake commitments, carbon pricing (such as the CCTS), electricity 
and hydrogen price subsidy, and interest rate reduction (or concessional finance). 

TABLE 4: Summary of key measures and their current status in India
Measure Current status in India
Capital cost 
subsidy

The Government of India has awarded capital cost subsidies to other facilities, which 
they have a strategic interest in supporting (e.g. a total of INR 8,500 crore for coal 
gasification plants) but overall fiscal bandwidth is limited and so will need to be highly 
targeted. 

Green premium 
/ offtake

Overseas offtake agreements are being planned for green ammonia projects in India 
(e.g. AM Green exporting to east Asia), although the willingness-to-pay for green steel 
in India appears limited. 

Carbon price The CCTS is set to be introduced from 2026, although the carbon price is expected to 
start low and rise relatively slowly, largely enabling energy efficiency measures, in the 
first instance. 

Electricity 
subsidy

Industrial electricity prices currently cross-subsidise residential electricity prices, making 
subsidisation of industrial prices challenging. Moreover, captive renewable plants and 
corporate PPAs are likely more realistic ways of achieving lower cost, lower emission 
electricity supply. 

Green hydrogen 
subsidy

The Government of India already provides some level of subsidy to the cost of green 
hydrogen under the National Green Hydrogen Mission, either via manufacturing 
support for electrolysers or green hydrogen / ammonia cost subsidy under the SIGHT 
programme. This includes the first steel project supported via JSW Energy’s green 
hydrogen project at Vijayanagar. 

Interest rate 
reduction

Policies have been available for MSMEs in India, such as the ADEETIE interest rate 
subversion programme under BEE, but none are currently available for larger companies. 

On their own, these levers can have a varying degree of impact on the viability of a project, depending on the 
exposure of the project to different capital and operational costs and the strength of those levers (Figure 
19). For example, an ambitious green hydrogen subsidy of 25% of the final price, can have a significant 
impact on the commercial viability of a greenfield H2 DRI EAF, where green hydrogen makes up a major part 
of the costs. However, it is unlikely that a project will only face one of these levers or measures in isolation 
but rather that steel companies and investors will aim to stack measures to compound their impact.  

6. 	Policies and measures to support 
green steel in India

https://steel.gov.in/sites/default/files/2025-03/GSI%20Report.pdf
https://steel.gov.in/sites/default/files/2025-03/GSI%20Report.pdf
https://mnre.gov.in/en/national-green-hydrogen-mission/
https://www.newindianexpress.com/business/2024/Feb/24/centres-new-coal-gasification-subsidy-could-be-a-game-changer-report
https://www.newindianexpress.com/business/2024/Feb/24/centres-new-coal-gasification-subsidy-could-be-a-game-changer-report
https://www.edb.gov.sg/en/business-insights/insights/singapore-to-start-receiving-and-using-green-ammonia-hydrogen-in-2026.html
https://www.spglobal.com/energy/en/news-research/latest-news/energy-transition/110124-industry-sees-initial-carbon-credits-priced-around-10mtco2e-in-india
https://www.spglobal.com/energy/en/news-research/latest-news/energy-transition/110124-industry-sees-initial-carbon-credits-priced-around-10mtco2e-in-india
https://www.sciencedirect.com/science/article/pii/S0957178724001474
https://mnre.gov.in/en/notice/scheme-guidelines-for-implementation-of-strategic-interventions-for-green-hydrogen-transition-sight-programme-component-ii-under-mode-2a/
https://mnre.gov.in/en/notice/scheme-guidelines-for-implementation-of-strategic-interventions-for-green-hydrogen-transition-sight-programme-component-ii-under-mode-2a/
https://www.jsw.in/news/jsw-energy-commissions-its-first-green-hydrogen-plant/
https://www.jsw.in/news/jsw-energy-commissions-its-first-green-hydrogen-plant/
https://leatherindia.org/wp-content/uploads/2025/07/Guidelines-ADEETIE.pdf
https://leatherindia.org/wp-content/uploads/2025/07/Guidelines-ADEETIE.pdf


https://coal.gov.in/sites/default/files/2024-06/25-06-2024d-wn.pdf


25

realistic middle ground, which does not require any major step-change from the government and other 
players. There was still disagreement on the exact configuration, as can be expected. We encourage readers 
to experiment with the model to explore more or less realistic scenarios. 

Under the Policy Stack framework, we implement the CCTS at a modest level, starting at USD 5/tCO2 in 2030, 
rising to USD 25/tCO2 by 2050. This drives up the profitability of the H2 DRI EAF plant, whilst adding costs 
to the BF BOF, given its relatively high emissions. We then layer on a capital cost subsidy of 10%, a green 
premium of 15% paid by 50% of the steel plant’s buyers and a green hydrogen price subsidy at 10% (similar 
to the level under the SIGHT programme today). Finally, as the project moves to financing, concessional 
loans are offered at 2% on both debt and equity, reducing these to 6% and 14%, respectively. As a result, 
the NPV for this project would increase from USD -478m to USD 319m, compared to a final NPV of USD 
264m for a greenfield BF BOF (Figure 20). Note that the NPV of the BF BOF has been reduced as a result of 
the CCTS. 

FIGURE 20: H2 DRI EAF net present value waterfall under the Policy Stack framework

Source: Authors

All archetypes are impacted differently by this Policy Stack approach, with a broad shift towards commercial 
viability for lower emission projects as most levers impact these projects positively (Figure 21). In particular, 
for existing BF BOF sites, a shift to H2 DRI ESF BOF looks most attractive among the low emission options, 
although this still struggles to compete against a conventional BF BOF relining. For existing NG DRI EAF 
facilities, a shift to increasing blends of hydrogen becomes increasingly commercially viable, with the policy 
stack model potentially able to incentivise a steady transition for these plants. 

There are pros and cons to such an approach for supporting an initial green steel plant in India. The need 
to coordinate several policies and measures, across domestic, international and public and private actors, 
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will be a challenge. However, as shown in Figure 11, we are already starting to see some elements of this 
emerge for projects – and this has been closer to the approach adopted for major projects in other sectors, 
e.g. green ammonia. 

A key benefit of a multi-pronged, Policy Stack support framework, is that if any individual lever were to fail – 
for example, offtakers go bankrupt, concessional finance is withdrawn, or there is a change in government 
and policy – the other levers provide an inherent insurance, keeping the project commercially viable (see 
Figure 22). This can help reassure investors and the steel company taking that risk, potentially further 

Source: Authors

FIGURE 21: Net present values for all archetypes under the Policy Stack framework
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lowering costs of finance. The most widely publicised examples of major project failures are often when 
such projects have been unable to diversify risk in this same way. 

Support Framework 2: Offtake Commitments

We also wanted to test the level of ambition required if steel plants were to rely largely on public and or 
private sector premium offtake commitments. Private sector offtake commitments have been proposed as 
a way to minimise the direct impact on government finances, particularly when fiscal bandwidth is limited. 
Alternatively, public sector offtake commitments can take advantage of government’s substantial buying 
power over steel-related products and infrastructure. Under the Offtake Commitments support framework, 
we assume that 100% of steel production is sold at a premium of +30%. This essentially mimics a 30% 
increase in the price of steel for this steel plant, greatly increasing revenues, offsetting the additional costs 
of renewable electricity (RTC) and green hydrogen. We also retain the impact of the CCTS at a medium level 
of ambition, given the higher degree of certainty that this will be implemented in India by 2030. As a result, 
for a greenfield H2 DRI EAF, the NPV increases from USD -478m to USD 280m, making it more attractive 
versus a BF BOF with an NPV of USD 264m (Figure 23). 

FIGURE 23: H2 DRI EAF net present value waterfall under the Offtake Commitments framework

Source: Authors
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promising alternative for brownfield reinvestment for BF BOF plants, although still slightly less competitive 
than relining a BF BOF (Figure 24). 
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FIGURE 24: Net present values for all archetypes under the Offtake Commitments framework

A major challenge in pursuing the Offtake Commitments framework is the high degree of reliance placed 
on offtakers to fulfil their orders, over a number of years. To mitigate against the impact of major offtakers 
going bankrupt, steel producers should attempt to attract a broad set of potential offtakers, across multiple 
end-use sectors (e.g. automotive, construction, packaging). This can help avoid major impacts on the project 
if any one offtaker goes bankrupt or if a certain sector faces a downturn. Moreover, steel producers should 
aim to sign multi-year contracts with offtakers, of at least 5-7 years, as was the case with Stegra (formerly 
H2 Green Steel) in Sweden.  

Nevertheless, the challenge remains in attracting a 30% green premium in the first place, especially in a 
country like India, where rapid development and the provision of infrastructure remain a priority. Whilst 
the 30% premium paid on the price of steel is diluted as that steel moves further downstream into end-
use products (e.g. cars and buildings), it is likely that this will still be prohibitive for many consumers and 
businesses in competitive markets. Analysis from the Greening the Steel Sector in India report indicates 
that consumers will face a cost premium of around 4% on end-use products for a steel that is sold at a 25% 
premium, as its impact is diluted by other costs (e.g. labour, other materials, energy). 

Experience from Europe and North America indicates that, whilst early projects were able to attract a green 
premium from a subset of businesses who were able to pass this premium on via more luxury products 
(e.g. high-end vehicles), where consumers are less price sensitive and the cost of steel makes up a smaller 
share of the final product, this premium offtake market is quickly saturated. Premium offtake appears to 
have been significant component of the Stegra and SSAB projects’ business models, but further projects in 
Germany have struggled to identify additional buyers. 

https://stegra.com/news-and-stories/h2-green-steel-has-pre-sold-over-15-million-tonnes-of-green-steel-to-customers
https://stegra.com/news-and-stories/h2-green-steel-has-pre-sold-over-15-million-tonnes-of-green-steel-to-customers
https://steel.gov.in/sites/default/files/2025-03/GSI%20Report.pdf
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Support Framework 3: Capital Cost Subsidy

The third support framework assumes most of the heavy lifting to support an initial green steel plant is 
achieved with direct government subsidy, in the form of a capital cost subsidy. As in previous frameworks, 
the CCTS is retained, reflecting the likelihood that it will be in place by 2030. To compete with a greenfield 
BF BOF, a H2 DRI EAF requires an upfront subsidy equivalent to 50% of its total capital costs, or USD 740m 
/ INR 6,150 crore (for a 2 Mt HRC plant). As a result, for a greenfield H2 DRI EAF, the NPV increases from 
USD -478m to USD 337m, making it more attractive versus a BF BOF with an NPV of USD 264m (Figure 25).

FIGURE 25: H2 DRI EAF net present value waterfall under the Capital Cost Subsidy framework

Source: Authors

We see a similar picture when modelling the impact of a 50% capital cost subsidy on the other low emission 
options (Figure 26). It’s worth noting that it has proportionally less of an impact on brownfield conversions, 
as capital costs make up a smaller share of these projects’ costs, suggesting that capital cost subsidies 
should be tailored to different projects, depending on need. 

The amount of capital cost subsidy required is clearly significant, with no precedent in India for this level 
of support for any single project. The amount required for here is slightly lower than the average levels of 
subsidy offered across Europe and North America (approximately USD 370m per Mt for India versus USD 
400m per Mt average for Europe and North America), reflecting the more favourable conditions in India, 
with regards to renewable electricity and green hydrogen costs. 
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Nonetheless, this would send a serious signal of commitment from the government, helping to accelerate 
learning and cost reductions for new green steel production plants, as well as key technologies in their 
supply chain, most notably, electrolysers. Such a model is proposed in an earlier paper from TERI, Green 
Hydrogen – Path to Decarbonization, where the authors argue for government providing such a subsidy 
for the first project. This FOAK green steel plant in India could be a joint learning experience for all major 
steelmakers, with each company taking a stake in the project, accelerating subsequent deployment, at 
lower costs. 

Impact of faster cost reductions 

Beyond a focus on potential support frameworks, which often require greater public subsidy, or higher costs 
passed on to consumers, it is important to recognise the role of technological advances in also improving 
the commercial viability of green steel plants. This may be less of relevant for the first commercial-scale 
plant but will be an increasingly important factor as India accelerates the deployment of low emission 
technologies. 

The same forces have been seen elsewhere with clean energy technologies in recent decades, with both 
unit-wise manufacturing costs plus performance increasing greatly – both yielding an improved experience 
for consumers and citizens, at a lower cost. 

The key input for a H2 DRI EAF is the costs of hydrogen and electricity, with green hydrogen costs in particular 
being most uncertain. Early success in India from a series of SECI tenders has highlighted the rapid cost 
reductions for electrolysers and wider project development that is possible when projects are delivered at 
scale. Costs of hydrogen in our base case are relatively conservative, falling from USD 3.8/kg in 2030 to USD 
2.5/kg in 2050. Assuming a faster scale-up of green hydrogen projects in India, including green ammonia, 
replacement of grey hydrogen in refineries, and some transport, we could see costs falling faster. Figure 
27 shows the impact of hydrogen costs falling from USD 3.0/kg in 2030 to USD 2.0/kg in 2050, resulting in 
an improvement in the baseline NPV to USD -120m (alongside the CCTS, as in other support frameworks). 
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FIGURE 26: Net present values for all archetypes under the Capital Cost Subsidy framework

https://www.teriin.org/policy-brief/green-hydrogen-path-decarbonization
https://www.teriin.org/policy-brief/green-hydrogen-path-decarbonization
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FIGURE 27: H2 DRI EAF net present value waterfall assuming faster cost reductions for green hydrogen

Source: Authors

Whilst not enough to push projects into commercial viability on its own, faster cost reductions in key 
technologies are able to significantly reduce the level of government support and or the premium prices 
paid by the end consumer. For example, under a lower hydrogen price scenario, the level of capital subsidy 
required from government would fall from USD 740m / INR 6,150 crore (for a 2 Mt HRC plant) to USD 414m 
/ INR 3,500 crore, a saving of USD 326m / INR 2,700 crore. Equivalently, a green premium of 15% paid by all 
steel buyers, versus one of 30% would make a H2 DRI EAF competitive with a BF BOF, reducing prices for 
end consumers. 
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Based on this analysis and from discussions with experts, we have arrived at a number of insights that can 
summarise the current status of the Indian steel sector and the prospects for the first green steel project. These 
insights can inform the focus of subsequent recommendations for policymakers, business and civil society. 

Green steel by 2030 is possible, through implementing relatively modest 
policies and measures in tandem, reducing risks for first movers.

Our analysis shows that even a series of relatively low ambition policy levers and measures, implemented 
in parallel, can push green steel projects towards commercial viability (see Figure 20). Many of these levers 
are already under consideration by stakeholders in India, although further work is needed to bring them 
forward, at the sufficient level of ambition. 

It’s important to note that adopting a broader policy framework means that commercial viability for green 
steel projects still holds even if any one of those support mechanisms fails, i.e. subsidy is delayed / withdrawn 
or offtaker goes bankrupt (see Figure 22). Pursuing maximum ambition policies, upon which a project is over-
reliant, is risky. Higher costs for an individual subsidy mechanism or policy programme make them a target 
for cancellation during periods of economic uncertainty, versus a broader portfolio of policies and measures. 

Reducing the cost of key inputs for green steel, such as hydrogen and 
RE, can have a major impact on commercial viability, benefiting the wider 
economy and reducing public subsidy requirements. 

The cost of green hydrogen and renewable electricity will be driven by factors and decisions outside the 
iron and steel sector, although they can have a significant impact on the commercial viability of projects. As 
shown in Figure 27, faster cost reductions for green hydrogen over the investment period can increase the 
NPV by around USD 293m. Whilst not enough to make a greenfield H2 DRI EAF competitive with a BF BOF, 
this can significantly reduce costs of further support and or impact on consumers. 

For example, under a lower hydrogen price scenario, the level of capital subsidy required from government 
would fall from USD 740m / INR 6,150 crore (for a 2 Mt HRC plant) to USD 414m / INR 3,500 crore, a saving 
of USD 326m / INR 2,700 crore. Equivalently, a green premium of 15% paid by all steel buyers, versus one of 
30% would make a H2 DRI EAF competitive with a BF BOF, reducing prices for end consumers. 

Policy measures and technology choices to reduce the costs of hydrogen and related infrastructure can 
therefore yield significant benefits for all future green steel plants. This includes supporting cost reductions 
for electrolysers, as well as supporting innovation in ironmaking technologies, targeting those that can 
operate more flexibly, responding to a more variable renewable electricity supply.

7.	 Insights
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Brownfield investments offer a lower risk option to develop lower emission 
steel production, taking advantage of existing assets and developed sites. 

The investment requirements for a brownfield green steel plant is around 35% lower than a greenfield 
steel plant across the different archetypes that we assess. This is due to the major auxiliary works already 
being completed, as well as major pieces of capital equipment (e.g. hot rolling mill) already being in place. 
Additional investment for a H2 DRI shaft would be around USD 980m / INR 8,200 crore (for a 2 Mt plant), 
which whilst still significant outlay, represents a much lower investment vs. the USD 1480m / INR 12,400 
crore for the greenfield equivalent. Were the project to be delayed, face technical difficulties or fail entirely, 
the scale of investment at risk is far lower, with possibilities to still salvage the site for an alternative set-up. 

Making better use of the existing equipment can improve commercial viability. As there are a limited 
number of existing NG DRI EAF plants in India (only 9 Mt of production capacity), there are relatively few 
options for converting these to H2 DRI EAF. However, India has a large number of existing BF BOFs, with 43 
Mt coming up for reinvestment before 2030. The H2 DRI ESF BOF could be a preferable option for some of 
these plants, which currently remains underexplored in the Indian context. Further work is needed to assess 
the technology readiness of electric smelter furnaces and its potential costs in the Indian context. 

Large Indian steel companies do not struggle to raise debt at relatively 
competitive rates, although the cost of equity can be prohibitive for 
FOAK green steel projects. 

Indian steel producers are currently in relatively good financial shape, with high steel prices and strong 
demand during 2021-22 allowing companies to significantly increase revenues and pay down debt. Producers 
remain in a good position to further invest in new capacity by raising debt, with strong domestic demand 
still expected in the coming decades. 

However, for the share of equity funding (typically around 30% of steel plants in India) the costs can be far 
higher around 16%, with companies having to compete for higher-return investments. Investors will always 
look to maximise their returns, where new steel plants must compete with other sectors such as chemicals, 
pharmaceuticals and digital, all of which may have more attractive returns than steelmaking. Public sector 
companies such as SAIL also face higher costs of equity at around 20% or above. As a result, it may be that 
standalone integrated producers, such as Jindal Steel and AM/NS, are able to move faster on initial projects, 
as their cost of equity is likely to be lower. 

To support the wider market, government and financial institutions should identify alternative sources for 
equity financing to support early projects, particularly for those companies where costs are prohibitively 
expensive. This could include targeted climate finance, to provide lower cost loans for a portion of the 
project, greatly reducing the average interest rate being paid. To lower the cost of financing, governments 
or multilateral development banks could also provide alternative financing structures, such as Default Loss 
Guarantees (DLG), to compensate for any loss due to default, up to a certain percentage of the loan.

https://globalenergymonitor.org/report/why-indias-build-now-decarbonize-later-approach-to-achieving-a-net-zero-steel-industry-will-fail/
https://globalenergymonitor.org/report/why-indias-build-now-decarbonize-later-approach-to-achieving-a-net-zero-steel-industry-will-fail/
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Whilst costs of renewables and green hydrogen are falling, BF BOFs are 
incredibly competitive in India, both greenfield and brownfield, producing 
some of the lowest cost steel in the world. 

Greenfield BF BOFs in India can produce steel roughly 20% cheaper than a greenfield H2 DRI EAF, with the 
difference increasing to 40% for brownfield investments. This represents some of the lowest cost steel 
production in the world, suggesting a particularly challenging context for green steel projects in India. 
Under our baseline assumptions, there is no path to competitiveness with incumbent, high emission routes 
for green steel plants without public support to cover the green premium and a price placed on the pollution 
from BF BOFs. 

The implementation of the Carbon Credit Trading Scheme (CCTS) is one of the most important near-term 
policy levers for improving the commercial viability of green steel plants in India. Even at low levels (e.g. 
USD 10/INR 830 /tCO2), a carbon price can have a significant impact on the relative economics of both 
plants, increasing revenues for green steel plants, whilst simultaneously adding costs to high-emission 
plants. Subsidy support to cover the green premium, such as public and private procurement, as well as 
direct capital and operational cost subsidies, will be vital. Establishing the likely business case based on the 
expected policy mix is a necessary first step before any discussions on financing. We can expect the extent 
of support to reduce as we move from FOAK to NOAK projects, as steel companies gain confidence in the 
technology, supply chains and market support.

Initial green steel projects will be inherently riskier than a conventional 
steel plant investment, driven primarily by policy and offtaker uncertainty, 
rather than technology risk. 

It is expected that technology risk for the first green steel plant in India will be relatively low, as they will not 
truly be FOAK projects. Assuming a 2030 start, there will be approximately 5 commercial-scale green steel 
plants already operating around the world, with technology suppliers benefitting from thousands of hours 
of operation experience. However, exposure to policy changes and offtaker contracts falling through will 
remain relatively high. It will be important to give investors’ confidence that a project will recover its cost 
through agreeing long-term contracts, where possible. This could include multi-year offtake agreements 
for upwards of 5 years, as is the case with several of Stegra’s offtakers, in the world’s first green steel 
project in Sweden. For policies, subsidy schemes could be underpinned by private law contracts, to protect 
them from the chop-and-change of government policy, as is the case with the UK’s Contract for Differences 
(CfD) policy. 

https://www.transitionzero.org/insights/global-steel-production-costs
https://www.transitionzero.org/insights/global-steel-production-costs
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Our analysis shows that delivering a commercial-scale green steel project in India by 2030 is possible. 
Moreover, the gap to commercial viability is shrinking as the costs for key input technologies, such as 
renewable energy, electrolysers, continues to fall, alongside increased momentum on climate policies, such 
as the CCTS.

To accelerate deployment of green steel projects, there is a strong case for exploring brownfield investment 
opportunities tailored to India’s existing steel production capacity and associated investment windows, 
particularly through H₂-DRI–ESF–BOF configurations. To translate this momentum into near-term delivery, 
there is a need to develop a comprehensive and mutually supportive framework of policies and measures, 
with a clear focus on implementation. Continued innovation support for key technologies is also essential, 
with targeted interventions to accelerate cost reductions for electrolysers and enhance the operational 
flexibility of low-emission ironmaking routes, allowing processes to better integrate with variable renewable 
electricity.

Furthermore, it is critical to leverage international climate finance and other supportive financial 
arrangements to replace higher cost domestic finance. To support a FOAK green steel plant in India, this 
could also include providing upfront capital subsidy, which has been vital lever for unlocking investment in 
such plants elsewhere around the world.

8.	 Conclusion






