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After a Solar Panel's Life Ends: Recycling
and Accountability
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Why in the News

After a programme linked to renewable energy on 5 November 2026, the Union Minister
said that the government is preparing guidelines for the recycling of solar module waste.
According to the ministry, consultation with stakeholders has also taken place. This is an
announcement of preparation, not proof that new final rules have come into force.

With the growth of solar capacity, the management of old, broken and replaced panels is
also becoming a part of energy policy.

What Is Solar Waste

A solar photovoltaic module converts light into electricity. Modules, panels, cells and their
parts removed at the end of use, after damage or when capacity falls can become solar
waste. Glass, metal and some other material can be recovered from them. But separating
glass, metal, polymer and cells safely and economically is more complex work than

ordinary scrap sorting.
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Recycling: taking out material from waste and using it again in production. Circular
economy: linking production, use, repair, reuse and material recovery in such a way that

the value of a resource remains for a long time.

What Framework Already Exists

It would be wrong to say that India has no rules for solar waste. Chapter V of the E-
Waste Management Rules, 2022 has provisions for solar photovoltaic modules, panels

and cells. The CPCB guideline of March 2026, Version 1.0 gives technical direction on safe
storage and handling. It mentions registration, keeping the waste safe in a prescribed
arrangement up to 2034-35, annual returns and other compliance.

The same guideline makes clear that recycling targets like those for general e-waste do
not currently apply to solar photovoltaic waste. So it would be wrong to take the target
percentage of general e-waste and say it applies to the solar industry. The announcement

of a new recycling framework and the existing safe-storage rules are separate stages.

Difference between Storage and Recycling

The aim of storage is to keep material safe while reducing the risk of breakage, leakage,
fire and uncontrolled disposal. The aim of recycling is to take out useful material and

safely dispose of the remaining residue. Good storage is necessary, but it is not the final
solution. On the other hand, doing recycling in haste without capacity and quality
standards can also increase environmental damage.

Main Challenges

Collection: The cost of collecting panels from big solar parks and from different
rooftops is different.

Technology: Separating the layers of material and achieving adequate purity is
necessary.

Economic viability: The value of the material must be sufficient against the cost of
transport and processing.

Informal disposal: Unsafe dismantling and dumping in the open create risks for

workers and the local environment.

Data: It is necessary to count separately actual end-of-use, damaged panels and
reusable panels.

Way Forward

In policy, producer responsibility, collection system, recognised processing, quality of

material and residue disposal should be linked together. A record of panel identification
and material composition can make future recycling easier. If repair or reuse is possible, it
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should be tested first; selling old panels without checks of safety and performance is not a
solution.

For the exam, this subject explains the full life-cycle cost of the energy transition. The goal
of clean electricity is important, but responsibility from the manufacture of equipment to
its final disposal is equally necessary.

Mains Practice Question

Which gaps in solar waste management need to be removed to make India's
solar energy expansion sustainable? Discuss in the context of the existing

regulatory framework. (250 words, 15 marks)

Answer Outline

Introduction: State the relation between solar capacity and the whole life cycle of
equipment.

Main Body: Write the challenges of collection, storage, technology, cost and data. Make
clear the difference between the special provisions for solar waste in the e-waste rules
and the general recycling targets.

Conclusion: Link producer responsibility, safe processing and material recovery with
energy policy.

Sources
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