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Learn how coking coal supports steelmaking and why India imports it. Master key facts, government

initiatives and challenges for UPSC Prelims and Mains.

Coking Coal UPSC Complete Guide: Steel,

Imports and Policy
Coking coal is coal that can form strong, porous coke when heated without air under suitable
conditions. Coke supports conventional blast-furnace ironmaking, connecting this resource directly
with steel production and industrial development. For UPSC, coking coal links GS Paper 1 resource
distribution and industrial location, GS Paper 2 policy and international relations, and GS Paper 3
infrastructure, mineral security and environmental sustainability. Prelims preparation requires
understanding coal types, beneficiation and government initiatives; Mains preparation demands
analysis of import dependence and cleaner steelmaking. India's challenge is not merely producing
more coal, but supplying the right quality economically, responsibly and reliably.

What is Coking Coal? / Introduction

From Coal to Coke

Coking coal softens, passes through a plastic stage and resolidifies during carbonisation in coke
ovens. Volatile substances are driven off, leaving a carbon-rich material called coke. Suitable coal
blends are selected to obtain the strength and performance required by a blast furnace.

Why Coke Matters

Coke supplies heat, helps generate reducing gases that remove oxygen from iron ore, and supports
the furnace burden while allowing gases to circulate. A blast furnace produces hot metal, which is
subsequently refined into steel. Coking coal therefore contributes more than energy alone.
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Thermal coal is primarily used for combustion. High calorific value does not automatically make coal
suitable for coking. Also, metallurgical coal is a broader commercial category: coal used for pulverised
coal injection is not necessarily suitable for producing strong coke.

Background / Historical Context

Coalfields and Industrial Location

India's traditional steel industry developed around the interaction of coalfields, iron ore deposits,
water and transport. The Damodar Valley coalfields became important to this industrial geography.
Jharkhand, particularly Jharia and Bokaro, is central to the country's coking-coal resource base.

From Resource Ownership to Quality Security

Coking-coal mines were nationalised in 1972, followed by broader coal-mine nationalisation in 1973.
Subsequent reforms widened participation and introduced commercial mining. Yet mineral ownership
and raw output alone cannot assure steelmaking security: geological quality, preparation facilities
and reliable delivery remain decisive.

Key Features / Provisions / Important Points

Properties That Determine Suitability

Caking behaviour: The ability to soften and bind during heating influences coke formation.

Coke strength: Coke must withstand demanding furnace conditions without excessive breakdown.

Ash content: Mineral impurities increase the material handled and can raise slag volumes and
processing requirements.

Other constituents: Sulphur, phosphorus, moisture and volatile matter affect suitability,
processing and blending decisions.

Consistency: Predictable quality helps plants maintain stable operations and optimise their coal
blend.

Coal Washing and Beneficiation

Beneficiation separates useful coal from some associated mineral matter. Washing can lower ash and
improve feed quality, but produces a smaller quantity of clean coal alongside middlings and rejects. It
cannot transform every unsuitable coal into premium coking coal.

Raw Output Is Not Washed Availability

A mine's raw production, a washery's processing capacity and its actual clean-coal output are
different measures. Their relationship depends on feed quality, recovery and utilisation. Comparing
raw domestic production directly with imported steelmaking coal can therefore exaggerate effective
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self-sufficiency.

Significance / Importance for India

Steel and Infrastructure

Steel supports railways, buildings, machinery and manufacturing. Reliable coking-coal supplies matter
especially for integrated plants using the blast furnace–basic oxygen furnace route. However, not all
steelmaking routes require coke: scrap-based electric furnaces and alternative ironmaking processes
have different inputs.

Import Exposure and Competitiveness

Ministry of Coal data record coking-coal imports of 57.58 million tonnes in FY2024–25. This dated
figure illustrates exposure to overseas supply and prices; it should not be described as a current-year
total. Domestic reserves do not eliminate imports when usable quality and availability remain
constrained.

Employment and Regional Development

Efficient mining, preparation and logistics can support employment and local economic activity.
Greater domestic utilisation may strengthen steel-sector resilience, but benefits depend on
competitive costs, environmental management and fair treatment of affected communities.

Challenges / Issues / Criticism

Quality and Geological Constraints

Many domestic seams contain high ash or present difficult mining conditions. Selective extraction,
detailed characterisation and suitable preparation technology are necessary. Increasing tonnage
without protecting quality can deliver limited benefit to steelmakers.

Processing and Logistics Bottlenecks

Washeries require dependable feed, appropriate technology, water management and customers for
their outputs. Nameplate capacity alone is insufficient. Rail connectivity, storage and consistent
dispatch also determine whether improved coal reaches steel plants economically.

External Supply Risks

International price movements, shipping disruptions and exchange-rate depreciation can raise landed
costs. Diversifying suppliers reduces concentration risk, but each source must also satisfy the
technical requirements of the plant's blend.
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Environmental and Social Costs

Mining can affect land, water, air quality and settlements. The Jharia region illustrates the complexity
of mine fires, subsidence and rehabilitation. Washeries must manage effluent and rejects, while coke
production and conventional steelmaking create additional pollution and emissions.

The Transition Dilemma

Steel plants need dependable inputs today, while climate objectives require lower-emission
production. Long-lived investments can create technological lock-in. Conversely, assuming an
immediate switch to hydrogen ignores costs, electricity needs and infrastructure constraints. Policy
must manage both time horizons.

Government Initiatives / Way Forward / Conclusion

Mission Coking Coal

Launched in August 2021, Mission Coking Coal seeks to increase domestic production and
utilisation. Its roadmap envisaged 140 million tonnes of raw coking-coal production by 2030.
This is a policy target, not an achieved result or a target for an equal quantity of washed coal.

Critical and Strategic Classification

In January 2026, the government notified coking coal as a critical and strategic mineral under

the MMDR Act, 1957. The policy objective is to encourage exploration, investment and supply
resilience. Classification should not be interpreted as automatically eliminating all statutory
permissions or environmental responsibilities.

Improve Usable Supply

Characterise deposits: Integrate geological exploration with detailed quality assessment.

Modernise preparation: Match washing technology to feed characteristics and monitor clean-coal
recovery.

Coordinate operations: Connect mine planning, washeries, rail logistics and steel-plant
procurement.

Support blending research: Increase suitable domestic coal use without compromising coke
performance.

Measure outcomes: Track usable output, delivered costs and import substitution rather than raw
tonnage alone.

Combine Security with Decarbonisation

Improve existing furnace efficiency while expanding scrap collection, recycling and cleaner electricity.
Develop hydrogen-based direct reduction where technically and economically viable. Supplier
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diversification and responsible domestic production can address immediate risks while technology
investment reduces future dependence.

Conclusion

India's coking-coal challenge is a quality-and-processing problem as well as a supply problem. A
balanced strategy must strengthen usable domestic availability, protect communities and prepare
steelmaking for a lower-emission future.

UPSC Previous Year Questions (PYQs) & Practice

PYQ Connection

UPSC Mains 2020, GS Paper 1 — paraphrased theme: India's coal reserves and the
environmental implications of mining. Connect this with the distinction between resource abundance,
industrial suitability and sustainable extraction. This is a thematic link, not a question specifically on
Mission Coking Coal.

Prelims Practice MCQ 1

Consider the following statements:

1. Coking suitability depends on properties beyond calorific value.

2. Washing can improve coal quality by removing some mineral matter.

3. Every high-calorific-value coal produces strong metallurgical coke.

Which statements are correct?

(a) 1 only

(b) 1 and 2 only

(c) 2 and 3 only

(d) 1, 2 and 3

Answer: (b). Coking behaviour and coke performance are distinct from heating value. Washing
removes some impurities but does not guarantee suitable coking properties.

Prelims Practice MCQ 2

Which statement correctly describes Mission Coking Coal?

(a) It aims to replace every steelmaking process with thermal coal.

(b) Its roadmap envisaged 140 million tonnes of raw coking-coal production by 2030.

(c) It guarantees identical raw and washed coal output.

(d) It requires complete cessation of coking-coal imports immediately.
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Answer: (b). The roadmap concerns enhanced domestic production and utilisation. Raw output must
be distinguished from clean-coal recovery and actual import substitution.

Mains Practice Question

“India's coking-coal import dependence reflects quality constraints as much as resource

availability.” Discuss and suggest a strategy balancing industrial security and

environmental sustainability. (150 words)

Hints: Explain coking properties, high ash, beneficiation and logistics; suggest selective mining,
efficient washeries, supplier diversification, community safeguards and phased adoption of cleaner
steelmaking.

Key Takeaways for Revision

Coking coal forms coke suitable for conventional blast-furnace ironmaking.

Calorific value alone does not determine coking suitability.

Washing improves quality but reduces the quantity recovered as clean coal.

Mission Coking Coal's 2030 target concerns raw production.

Coking coal received critical and strategic classification in January 2026.

Industrial resilience and cleaner steelmaking require a coordinated transition.
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