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Abstracts

According to Stratistics MRC, the Global Lithium Ion Battery Closed Loop Recycling

Market is accounted for $12.4 billion in 2026 and is expected to reach $58.1 billion by

2034 growing at a CAGR of 21.2% during the forecast period. Closed?loop recycling

refers to the process of recovering critical materials such as lithium, cobalt, nickel, and

manganese from end?of?life lithium?ion batteries and reintroducing them directly into

the production of new batteries. This circular economy approach reduces reliance on

virgin mining, lowers supply chain risks, and minimizes environmental impact. The

market serves multiple industries including electric vehicles, consumer electronics, and

energy storage systems, driven by regulatory pressure and the soaring demand for

battery raw materials.

Market Dynamics:

Driver:

Soaring demand for battery raw materials and supply chain volatility

The exponential growth of electric vehicles and energy storage systems has created

unprecedented pressure on global supply chains for lithium, cobalt, and nickel. Virgin

mining faces geographic concentration, geopolitical risks, and long lead times, making

closed?loop recycling an increasingly attractive alternative. Recycled materials can be

processed at a fraction of the energy cost and environmental footprint of mined ores

while offering shorter supply routes. Automotive OEMs and battery manufacturers are
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actively securing recycling partnerships to ensure material availability, reduce

exposure to price fluctuations, and meet stringent sustainability reporting requirements.

Restraint:

High capital and operational costs of advanced recycling facilities

Establishing hydrometallurgical and direct recycling plants requires substantial upfront

investment in specialized equipment, chemical processing units, and safety systems.

Operational expenses remain elevated due to complex material separation steps,

energy consumption, and the need for skilled technical personnel. The economic

viability of closed?loop recycling heavily depends on battery volumes reaching

end?of?life, which are still relatively low compared to current manufacturing output. Until

collection infrastructure matures and economies of scale are achieved, many potential

entrants hesitate to commit capital, constraining market expansion in the near term.

Opportunity:

Rapid evolution of direct recycling technologies and automation

Direct recycling processes that recover cathode and anode materials without breaking

them down to elemental components are gaining momentum, offering higher yields and

lower energy use than traditional pyrometallurgy. Advances in sensor?based sorting,

black mass purification, and artificial intelligence for material characterization are

reducing contamination risks and improving product purity. These technological

breakthroughs enable closed?loop systems to produce battery?grade materials at

competitive costs. As automation lowers labor requirements and increases throughput,

the economic case for regional recycling hubs strengthens, opening new opportunities

for decentralized, low?emission recovery networks.

Threat:

Battery design heterogeneity and safety risks from damaged cells

Lithium?ion batteries vary widely in chemistry, form factor, and cell architecture,

complicating efficient disassembly and material recovery. Many manufacturers do not

yet design batteries for recyclability, using adhesives and non?standardized casings

that increase processing complexity. Additionally, end?of?life batteries may retain

residual charge or suffer physical damage, creating fire and thermal runaway hazards

during shredding and handling. These safety concerns raise insurance costs and

require specialized training and equipment. Without widespread design?for?recycling

standards and robust safety protocols, scaling closed?loop operations remains

technically and logistically challenging.

Covid-19 Impact:

The pandemic initially disrupted collection networks and recycling operations due to

lockdowns, labor shortages, and logistics bottlenecks. However, it also highlighted the

fragility of global raw material supply chains, as mine closures and transport delays

caused sharp price spikes for lithium and cobalt. This prompted governments and
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manufacturers to accelerate investments in domestic recycling capacity as a strategic

resilience measure. Post?pandemic stimulus packages in several regions included

funding for circular economy infrastructure, particularly in battery value chains.

Consequently, the crisis acted as a catalyst, shifting attitudes from viewing recycling as

an environmental option to a supply chain imperative.

The Lithium Nickel Manganese Cobalt (NMC) segment is expected to be the largest

during the forecast period

The Lithium Nickel Manganese Cobalt (NMC) segment is expected to account for the

largest market share during the forecast period, driven by its dominant position in

electric vehicle batteries and grid storage systems. NMC chemistry offers a balanced

trade?off between energy density, power output, and cycle life, making it the most

widely adopted cathode type across automotive applications. As millions of NMC?based

EV batteries approach end?of?life over the next decade, a correspondingly large

volume of recoverable material will enter recycling streams. The high cobalt content in

many NMC formulations also provides strong economic incentive for recovery, given

cobalt’s high market value and supply risk.

The Electric Vehicles (EVs) segment is expected to have the highest CAGR during the

forecast period

Over the forecast period, the Electric Vehicles (EVs) segment is predicted to witness the

highest growth rate, reflecting the explosive rise in EV adoption and the impending

retirement of first?generation traction batteries. EV batteries are much larger than those

in consumer electronics, meaning a single vehicle can yield dozens of kilograms of

recoverable cathode materials. Automakers are increasingly integrating closed?loop

commitments into their sustainability roadmaps, often establishing direct partnerships

with recyclers to secure a circular flow of metals. As EV sales continue to climb globally,

the volume of end?of?life packs will expand exponentially, making this source category

the fastest?growing feedstock for closed?loop recycling.

Region with largest share:

During the forecast period, the Asia Pacific region is expected to hold the largest market

share, led by China’s dominance in both lithium?ion battery production and recycling

infrastructure. The region hosts the world’s largest battery manufacturers, a rapidly

aging fleet of EVs, and government mandates on producer responsibility for spent

batteries. Japan and South Korea have also established sophisticated collection and

hydrometallurgical recovery networks, while India is beginning to develop formal

recycling capacities. Proximity to cathode manufacturing plants gives Asian recyclers a

logistical advantage in delivering recovered materials directly back into new battery

production, reinforcing the region’s leadership.

Region with highest CAGR:

Over the forecast period, the Europe region is anticipated to exhibit the highest CAGR,
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driven by stringent battery regulations, ambitious circular economy targets, and

automaker commitments to localized supply chains. The European Union’s new Battery

Regulation mandates minimum recycled content levels and imposes extended producer

responsibility, forcing rapid development of recycling capacity. Several gigafactories

paired with on?site recycling facilities are under construction across Germany, France,

and Sweden. The region’s limited domestic mining resource further increases the

strategic value of closed?loop recovery. As a result, Europe is transforming from a

follower to a frontrunner in battery circularity, outpacing all other regions in market

growth.

Key players in the market

Some of the key players in Lithium Ion Battery Closed Loop Recycling Market include

Umicore, Li-Cycle Holdings Corp., Redwood Materials Inc., Glencore plc, American

Battery Technology Company, Fortum Oyj, Retriev Technologies Inc., Cirba Solutions,

GEM Co., Ltd., CATL, BYD Company Limited, EcoPro Co., Ltd., Ascend Elements Inc.,

SungEel HiTech Co., Ltd., and TES Sustainable Battery Solutions.

Key Developments:

In April 2026, Redwood Materials strengthened its domestic infrastructure plans through

a new strategic deal with Rivian, focusing on establishing a more robust collection and

recycling pipeline for retired EV packs in the United States.

In October 2025, Cirba Solutions launched a nationwide campaign to help businesses

navigate the wave of new Extended Producer Responsibility (EPR) laws sweeping

across the U.S., providing compliance and logistics support for battery end-of-life

management.

In May 2025, Li-Cycle entered creditor protection in both Canada and the United States.

The move followed massive cost overruns at its Rochester Hub and an inability to draw

down a $475 million DOE loan commitment due to failing to meet specific financial and

operational conditions.

Recycling Process Types Covered:

Hydrometallurgical

Pyrometallurgical

Direct/Closed-Loop Recycling

Mechanical Recycling

Battery Chemistries Covered:
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Lithium Nickel Manganese Cobalt (NMC)

Lithium Iron Phosphate (LFP)

Lithium Nickel Cobalt Aluminum Oxide (NCA)

Lithium Manganese Oxide (LMO)

Lithium Titanate Oxide (LTO)

Sources Covered:

Electric Vehicles (EVs)

Consumer Electronics

Energy Storage Systems (ESS)

Industrial Equipment

Other Sources

Battery Component Recovered Covered:

Cathode Materials

Anode Materials

Electrolytes

Separators

Metals

End Use of Recovered Materials Covered:
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Battery Manufacturing (Closed-Loop)

Automotive Industry

Energy Storage

Electronics Manufacturing

Other End Uses

Regions Covered:

North America

United States

Canada

Mexico

Europe

United Kingdom

Germany

France

Italy

Spain

Netherlands

Belgium

Sweden
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Switzerland

Poland

Rest of Europe

Asia Pacific

China

Japan

India

South Korea

Australia

Indonesia

Thailand

Malaysia

Singapore

Vietnam

Rest of Asia Pacific

South America

Brazil

Argentina

Colombia

Chile
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Peru

Rest of South America

Rest of the World (RoW)

Middle East

Saudi Arabia

United Arab Emirates

Qatar

Israel

Rest of Middle East

Africa

South Africa

Egypt

Morocco

Rest of Africa

What our report offers:

Market share assessments for the regional and country-level segments

Strategic recommendations for the new entrants

Covers Market data for the years 2023, 2024, 2025, 2026, 2027, 2028, 2030,

2032 and 2034
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Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges,

Investment Opportunities, and recommendations)

Strategic recommendations in key business segments based on the market

estimations

Competitive landscaping mapping the key common trends

Company profiling with detailed strategies, financials, and recent developments

Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free

customization options:

Company Profiling

Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)

Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as

per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical

presence, and strategic alliances
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