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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. 

Executive summary

Centre for
Energy Finance
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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 900 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.

Figure ES1 The quantity of coal consumption is directly linked to the quality of the coal

Source: Authors’ compilation
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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.

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

Image: Sabarish Elango/CEEW
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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 

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.   

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

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

Source: Authors’ compilation; JPC 2023. Iron & Steel Database. Kolkata: Joint Plant Committee

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

Large Coal DRI Small Coal DRI

4
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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)
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0.87 (13)

0.49 (10)

0.24 (3)

0.24 (3)

0.16 (3)

0.13 (3)

0.12 (2)

0.1 (2)

11.3 (193)
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0 (0)

1.08 (5)
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0.4 (3)
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0.13 (1)
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9.28 (69)
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3.45 (24)

0.49 (10)

1.32 (8)

0.54 (4)

1.01 (7)

0.53 (6)

0.76 (5)

0.23 (3)

37.1 (283)

Parameter
Capacity of small coal DRI 

plants (MTPA) (no. of plants)
Capacity of large coal DRI 

plants (MTPA) (no. of plants)
Total DRI capacity (MTPA) 

(no. of plants)

Chhattisgarh 

Odisha

Karnataka

West Bengal

Jharkhand

Telangana

Gujarat

Uttar Pradesh

Maharashtra

Tamil Nadu

Andhra Pradesh

Goa

Total 

Table 1 86% of the DRI production capacity is in five states 

A 100 tonnes per day rotary-kiln in the Raipur cluster, Chhattisgarh.

Image: Sabarish Elango/CEEW
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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

Source: Authors’ compilation; JPC 2023. Iron & Steel Database. Kolkata: Joint Plant Comm
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Our survey encompassed manufacturing units with a 
total capacity of 4.94 MTPA, which constitutes 13 per 
cent of the overall capacity of coal-based DRI plants. 
The coverage of the survey is schematically shown in 
Figure 3. The three clusters surveyed – Bellary, Raipur, 
and Raigarh – are responsible for 45 per cent of India’s 
total production capacity. In Raipur, where the installed 
capacity is 5.02 MTPA, our coverage encompassed 12 

plants, accounting for 1.77 MTPA. In Raigarh, which 
has an installed capacity of 3.76 MTPA, six plants 
were surveyed, accounting for 2.14 MTPA. In Bellary, 
which has an installed capacity of 2.36 MTPA, our 
coverage spanned 1.03 MTPA across 12 plants. It’s worth 
noting that our sample includes plants with a range of 
capacities, from 50 TPD to larger plants. 

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).

3.1 Iron 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 

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.

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

Image: Rishabh Patidar/CEEW
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Figure 4 The use of lump ore for DRI production is still significant

Source: Authors’ compilation
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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

10

Type of coal use in clusters

Raigarh

Raipur

Bellary

Source: Authors’ compilation

Domestic coal

Plant

Imported coal Mix

Stand-
alone IF 

unit

Spherical iron ore pellets are used in the DRI kiln when higher-grade lump ore is not available.

Image: Sabarish Elango/CEEW



Decarbonising Coal-based  Direct Reduced Iron Production: Surveying the Landscape in Steel Clusters of India

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 

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 80 
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.

Figure 7 The quantity of coal consumption is directly linked to the quality of the coal
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Source: Authors’ compilation
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Source: Authors’ compilation

Source: Authors’ compilation

Figure 8 Coal consumption is directly influenced by the type of ore used 

Figure 9 Most DRI plants consume 55 to 65 kWh/t-DRI 
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Figure 10 The use of pellets and imported coal results in the lowest emissions intensity for DRI plants

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 

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.

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.

BOX 1 The choice of raw materials has a direct effect on the emission intensity of the DRI

Source: Authors’ compilation

Source: Authors’ compilation
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Source: Authors’ compilation

Figure 11 The penetration of energy efficiency measures in small-scale entities is low

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). 

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 900 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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5. Recommendations
Following recommendations can help coal-DRI industry 
achieve decarbonisation: 

• 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.

Hot-rolled steel coils made from steel billets or slabs from an induction furnace.

Image: Sabarish Elango/CEEW



Decarbonising Coal-based  Direct Reduced Iron Production: Surveying the Landscape in Steel Clusters of India

Elango, Sabarish, Kartheek Nitturu, Deepak Yadav, Pratheek 

Sripathy, Rishabh Patidar, and Hemant Mallya. 2023. 

Evaluating Net-Zero for the Indian Steel Industry. New 

Delhi: The Council on Energy, Environment and Water. 

https://www.ceew.in/sites/default/files/How-Can-

India-Decarbonise-For-Net-Zero-Sustainable-Steel-

Production-Industry.pdf.

Ghosh, A. M., N. Vasudevan, and S. Kumar. 2021. Compendium: 

Energy-Efficient Technology Options for Direct Reduction 

of Iron Process (Sponge Iron Plants). New Delhi: The 

Energy and Resources Institute (TERI).

Joint Plant Committee. 2022. The Indian Iron and Steel 

Database 2021–22. Kolkata: Joint Plant Committee.

Lv, Wei, Zengqing Sun, and Zijian Su. 2019. “Life Cycle 

Energy Consumption and Greenhouse Gas Emissions 

of Iron Pelletizing Process in China, a Case Study.” 

Journal of Cleaner Production 233:1314–21. https://

www.sciencedirect.com/science/article/pii/

S0959652619321420.

Ministry of Steel. 2017. “National Steel Policy (NSP).” Accessed 

March 6, 2024. https://steel.gov.in/en/national-steel-

policy-nsp-2017.

Ministry of Steel. 2023. Annual Report 2022–23. New Delhi: 

Ministry of Steel. https://steel.gov.in/sites/default/files/

MoS%20AR%202022-23.pdf.

Nduagu, Experience I., Deepak Yadav, Nishant Bhardwaj, 

Sabarish Elango, Tirtha Biswas, Rangan Banerjee, 

and Srinivasan Rajagopalan. 2022. “Comparative Life 

Cycle Assessment of Natural Gas and Coal-Based 

Directly Reduced Iron (DRI) Production: A Case Study 

for India.” Journal of Cleaner Production 347:131196. 

https://www.sciencedirect.com/science/article/pii/

S0959652622008277.

World Steel Association. 2022. World Steel in Figures. 

Belgium: World Steel Association. https://worldsteel.

org/steel-topics/statistics/world-steel-in-figures-

2022/#:~:text=The%20magnitude%20of%20the%20

impact,to%20reach%201%20881.4%20Mt.

References

17



Decarbonising Coal-based  Direct Reduced Iron Production: Surveying the Landscape in Steel Clusters of India

COUNCIL ON ENERGY, ENVIRONMENT AND WATER (CEEW)

ISID Campus, 4 Vasant Kunj Institutional Area
New Delhi - 110070, India
T: +91 (0) 11 4073 3300

info@ceew.in  |  ceew.in  |      @CEEWIndia  |       ceewindia Scan to download the study

 Copyright © 2024 Council on Energy, Environment and Water (CEEW). 

 Open access. Some rights reserved. This work is licensed under the Creative Commons Attribution Non-

commercial 4.0. International (CC BY-NC 4.0) license. To view the full license, visit: www.creativecommons.org/

licenses/by-nc/4.0/legalcode.  

Suggested citation: Nitturu, Kartheek, Pratheek Sripathy, Rishabh Patidar, Sabarish Elango, Deepak Yadav, and Hemant Mallya. 

2024. Decarbonising Coal-based Direct Reduced Iron Production: Surveying the Landscape in Steel Clusters of 

India. New Delhi: Council on Energy, Environment and Water.

Disclaimer:  The views expressed in this report are those of the authors and do not reflect the views and policies of the 

Council on Energy, Environment and Water, or SED fund.     

Peer reviewers:  Deependra Kashiva, Executive Director, Sponge Iron Manufacturers’ Association (SIMA); Dr Viswanathan N. 

Nurni, Professor, Indian Institute of Technology Bombay, and Krishna Khanna, Programme Associate, CEEW.

Acknowledgment: The authors of the report would like to express their appreciation to all the DRI plants in Raipur, Raigarh, and 

Bellary, who responded and provided us with the survey data. We would also like to acknowledge 

 Anil Nachrani, Chairman, Chhattisgarh Sponge Iron Manufacturers Association and Lakshmayya, General 

Manager, Minera Steel and Power Private Limited for their assistance during plant visits, and to SED fund for 

supporting this study.  

Publication team:  Kartikeya Jain (CEEW); Alina Sen (CEEW); The Clean Copy; Twig Designs; and FRIENDS Digital Colour Solutions.

Organisations: The Council on Energy, Environment and Water (CEEW) is one of Asia’s leading not-for-profit policy 

research institutions and among the world’s top climate think tanks. The Council uses data, integrated 

analysis, and strategic outreach to explain — and change — the use, reuse, and misuse of resources. 

The Council addresses pressing global challenges through an integrated and internationally focused 

approach. It prides itself on the independence of its high-quality research, develops partnerships with 

public and private institutions, and engages with the wider public. CEEW has a footprint in over 20 

Indian states and has repeatedly featured among the world’s best managed and independent think 

tanks. Follow us on X (formerly Twitter) @CEEWIndia for the latest updates.

 The SED Fund stands for Sustainability, Equity and Diversity. Our model supports new and innovative 

programmes that take a solutions-oriented approach towards just transition and climate action by 

aligning with the Sustainable Development Goals. We do this through a venture philanthropy model, 

providing seed and scale up funding to organisations or programmes across their life cycle and 

continuing to support them in their growth and scale-up journey.

NGR Kartheek    
ngrkartheek@gmail.com

Sabarish Elango    
sabarish.elango@ceew.in

Pratheek Sripathy    
pratheek.sripathy@gmail.com

Hemant Mallya    
hemant.mallya@ceew.in

     @HemantMallya  

The authors

Deepak Yadav    
deepak.yadav@ceew.in 

     @deepakyadav_25  

Rishabh Patidar    
rishabh.patidar@ceew.in 

     @rishabhpatidar1  

http://www.creativecommons.org/licenses/by-nc/4.0/legalcode
http://www.creativecommons.org/licenses/by-nc/4.0/legalcode
https://www.ceew.in/
https://sed.fund/
https://www.ceew.in/sabarish-elango
https://www.ceew.in/sabarish-elango
https://www.ceew.in/pratheek-sripathy
https://www.ceew.in/pratheek-sripathy
https://www.ceew.in/hemant-mallya
https://www.ceew.in/hemant-mallya
https://twitter.com/deepakyadav_25
https://x.com/hemantmallya
https://www.ceew.in/deepak-yadav
https://www.ceew.in/deepak-yadav
https://twitter.com/deepakyadav_25
https://twitter.com/deepakyadav_25
https://twitter.com/deepakyadav_25
https://www.ceew.in/rishabh-patidar
https://www.ceew.in/rishabh-patidar
https://twitter.com/rishabhpatidar1
https://twitter.com/rishabhpatidar1
https://twitter.com/rishabhpatidar1

