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Global solar PV deployment has been increasing significantly

Global solar PV installed capacity, share in total renewable capacity and electricity generation globally, 2016-2025
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An accelerated deployment is needed to support the energy transition

Cumulative solar PV installations in selected markets by the end of 2025 and estimates for 2030 and 2050 in IRENA’s 1.5°C Scenario
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The material demand is also expected to increase significantly

Material consumption for solar module production, 2014, 2024 and estimation for 2030
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End-of-life solar PV panels is expected to surpass 200 million tonnes by 2050

Estimation on cumulative and annual end-of-life solar PV panels from 2030 to 2050, globally, 1.5°C Scenario
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Countries are expected to address million tonnes of decommissioned solar panels

Share of end-of-life PV compared to total e-
Annual end-of-life solar PV panels in selected markets, 1.5°C Scenario, 2030-2050 waste globally, 2030 and 2050
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Current treatment of end-of-life solar vary in different markets

Different end-of-life management routes for solar PV panels

Policy classification Collection End destination

Solid waste Mixed with other solid waste

Mixed with other industrial waste
Industrial waste

(general/hazardous)

Landfills

Repair and reuse

Dedicated collection
of solar PV waste

Formal recycling

PV / renewable waste

Collected by informal collectors
Informal recycling

No collection Open dumps

Source: IRENA, 2026
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EU remains one of the few markets with reported end-of-life solar PV

Reported collection of end-of-life solar PV panels in the European Union, 2019-2023
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Circular economy can bring billions of economic benefits

Estimate of the market value of annual recovered materials, 1.5°C Scenario, 2030, 2040 and 2050
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Many barriers impede the expansion of sustainable practices

Source: IRENA, 2026

lnlstltutlonal and regulatory
barriers

* Unclear financial and operational
responsibilities for collection and

treatment of decommissioned
solar panels

* Lack of co-ordination between
energy, environmental and
other departments

* Inconsistency between
policies and regulations

Market barrlers

* Lack of established and independent
testing and certification schemes

+ Low market confidence on second-hand products

Information-related barriers

Lack of tracible information on materials
used in solar panels

Lack of transparent and updated information

on end-of-life solar PV projects

Lack of information on feasible technologies
and costs of reusing and recycle projects

Low cost-effectiveness of
collection, repairing and
recycle

High logistical costs for dedicated
collection and transporting of
end-of-life solar panels

Low cost-competitiveness of
second-hand panels compared
to advanced technologies

High cost of recycling, repairing
and testing
Low economic return for recycling

of low market value materials,
such as glass

@ ‘ Low readiness of technologies and
: infrastructure

« Lack of affordable and commercially

feasible recycling technologies

+ Unstable and low volume of feedstock for recycling *+ Lack of quality infrastructure for reused
solar panels and components

facilities

« Market distortions caused by unregulated recycling

activities

» Lack of dedicated collection and

storage facilities
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A holistic policy framework is needed to promote circular economy

Clear environmental
regulations

Industrial guidelines

Cross-sector
collaboration

Source: IRENA, 2026

Mandatory requirements
for financial and
implementing
responsibilities

Mechanism and platform
for data collecting,
reporting and monitoring

International co-operation
for aligned actions, integ-
rated reporting systems
and harmonised standards

Financial and fiscal
incentives for R&D and
market participation

Standardisation and
certification systems
supported by labelling
schemes

Engagement of
stakeholders, including
vulnerable groups

Collaborations among the solar PV industry, government departments, investors,
multilateral development banks, research institutes, environmental NGOs and recyclers
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Stakeholders are key for innovative and sustainable business models

Manufacturers

Solar PV
project
owners

Governments

Recycling
industry

Other
stakeholders

Source: IRENA, 2026

Reduce

Designing and manufacturing

circularity-based products

Selecting eco-friendly products

Developing policies and
incentives to promote
circularity-based design
of solar PV panels

Providing feedback to
manufacturers and designers

Reuse Recycle

Conducting own takeback and recycling schemes or joining an
industry compliance scheme

Providing transparent and traceable product information

Proper operation and regular * Delivering end-of-life panels
maintenance to certified recyclers

Clearly defining and mandating financial and operational responsibilities
Setting standards and enforcing compliance

Directing data collection and reporting work

Setting long-term targets and roadmaps

* Sustainable recycling that
aligns with environmental
and social regulations

Participating in second-hand
markets

Investors, universities, research institutes, NGOs, international organisations, efc.
* Providing knowledge, experience and other support
* Promoting and sharing best practices
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