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Abstract

Background. Battery-recycling plants are often described by nameplate tonnes and headline recovery
rates. Those measures omit the commercial variables that determine whether a plant earns an
adequate return: the timing, chemistry, ownership, price and quality of feedstock; the relationship
between input payables and recovered-product revenue; actual mass-balance yields; capacity
utilisation, and the ability to sell intermediate or battery-grade products under changing regulation.
Objective. This paper develops a transaction framework for acquiring or investing in a battery-
recycling business. Method. It connects current International Energy Agency evidence on feedstock
and capacity, the European Union Batteries Regulation and its 2025 recycling methodology, public
regulatory filings, United States Department of Energy and Argonne National Laboratory research,
and a hypothetical 60,000-tonne-per-year acquisition case. Findings. The central underwriting unit is
quality-adjusted, contract-secured throughput rather than installed capacity. A defensible valuation
separates contracted feedstock margin, processing conversion margin, commodity exposure,
technology performance, environmental liabilities, construction obligations and future option value.
Headline recovery rates require reconciliation to saleable output, specification, payability, working-
capital timing and disposal cost. Feedstock agreements can transfer commodity risk back to the
recycler through index lags, floors, minimum-payable terms and contamination assumptions.
Implications. Buyers should rebuild the mass balance, reprice every material contract under
consistent commodity curves, test utilisation against legally and physically deliverable tonnes, and
use purchase-price mechanisms tied to verified throughput and margin. Sellers can improve
transaction value by proving contract quality, yield stability, product qualification, cash conversion
and regulatory compliance. JEL Classification: G31, G32, G34, L61, L72, 042, 053, Q56.
Keywords: battery recycling, mergers and acquisitions, feedstock, black mass, lithium, nickel, cobalt,
recovery yield, commodity risk, circular economy.
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This paper is an educational and structural analysis prepared for research purposes. It is not investment advice, an offer,
or a solicitation. It contains no client information.

1. ARECYCLER BUYS A STREAM BEFORE IT SELLS A METAL

A battery-recycling acquisition appears to offer exposure to electric-vehicle growth, critical-
mineral security and regulation-driven circularity. The operating company, however, begins each
day by obtaining a physical stream of heterogeneous material. That stream determines plant
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utilisation, process settings, recoverable metals, reagent consumption, waste generation, logistics
and working capital.

An acquirer therefore buys more than equipment and process intellectual property. It buys a
position in competing supply networks for manufacturing scrap, damaged batteries, recalled
packs, end-of-life vehicles, consumer batteries and black mass. Each source has a different
chemistry, form, legal classification, transport requirement, contamination profile and
commercial formula.

The first transaction question is whether the target controls enough legally deliverable and
economically attractive feedstock to operate its assets through the buyer's investment horizon.
Nameplate capacity has value only after that question is answered.

2. CAPACITY AND FEEDSTOCK FOLLOW DIFFERENT CLOCKS

The International Energy Agency reported in 2024 that announced global recycling capacity for
2030 could exceed available feedstock by a wide margin. Its 2026 assessment again identifies
excess capacity relative to available feedstock and a structural delay of roughly 15 years between
battery deployment and comparable end-of-life volumes. Most batteries deployed recently remain
in service.

Manufacturing scrap supports many plants during this early phase. The supply can contract when
cell factories improve yield, delay ramp-up or cancel expansion. End-of-life batteries later
become the larger source, but their arrival depends on vehicle life, second-hand exports,
accidents, warranty replacements, second-life use and collection performance.

An acquisition model should therefore contain separate ramp curves for manufacturing scrap,
damaged and recalled batteries, end-of-life packs and third-party black mass. A single market-
growth curve conceals the timing mismatch between installed processing assets and material that
can actually reach them.

3. THE GLOBAL MARKET IS REGIONALLY FRAGMENTED

The IEA estimates that China holds most global battery-recycling capacity and benefits from
direct links among battery manufacturers, vehicle producers and recyclers. Europe and North
America have announced substantial capacity, yet local feedstock and qualified downstream
refining can remain constrained. Cross-border transport rules and hazardous-waste classifications
further shape the addressable catchment.

Used vehicles and batteries also move across borders before retirement. The geography of first
sale does not establish the geography of end of life. A plant's theoretical national feedstock pool
can therefore overstate the material physically available within an economic transport radius.

Buyers should map feedstock by origin, legal status, route, travel distance and alternative bidder.
The relevant market is the catchment from which the target can acquire material at a positive
contribution after transport, packaging, discharge, storage, treatment and residue cost.

4. CHEMISTRY CHANGES THE REVENUE POOL

Nickel-manganese-cobalt and nickel-cobalt-aluminium batteries contain metals whose value has
historically supported recycling economics. Lithium-iron-phosphate batteries contain less high-
value nickel and cobalt, making economics more sensitive to lithium recovery, service fees,
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process cost and policy support. Sodium-ion and other chemistries can alter future material value
again.

The IEA reported that LFP represented around 40 percent of electric-vehicle batteries deployed
in 2023 and remained a major chemistry thereafter. A feedstock forecast expressed only in tonnes
can therefore overstate revenue when the future mix shifts toward lower-value material.

Acquisition diligence should convert gross tonnes into chemistry-specific contained-metal tonnes
and expected saleable products. The valuation model should then apply recovery, purity,
payability and cost by pathway. A tonne of mixed LFP modules and a tonne of high-nickel
production scrap are not interchangeable economic units.

5. QUALITY-ADJUSTED TONNES ARE THE OPERATING CURRENCY

Quality-adjusted throughput measures the feedstock that can enter the target's process after
accounting for chemistry, state of charge, packaging, contamination, moisture, casing, non-
battery material, hazardous components and required preparation. It is the denominator for
utilisation and the starting point for the mass balance.

The metric should distinguish gross received weight, payable battery material, active material,
black-mass yield and contained metal. Commercial contracts may pay on one basis while
production reporting uses another. That mismatch can create apparently attractive recovery
percentages alongside weak cash margins.

The buyer should reconstruct at least twelve months of weighbridge tickets, laboratory assays,
supplier invoices, production batches, residue records and customer settlements. Reconciliation
gaps should be quantified as margin risk. Management summaries can support the review, but
batch-level evidence should determine the underwritten yield.

6. FEEDSTOCK TITLE AND LEGAL STATUS ARE TRANSACTION
ISSUES

The seller must have lawful title or a documented right to treat the material. Waste batteries can
remain subject to producer-responsibility rules, dangerous-goods requirements, waste permits
and shipment controls. A contract labelled as a sale may function economically as a service
arrangement in which the supplier retains material ownership or specifies the downstream route.

The EU Batteries Regulation requires collected waste batteries to enter permitted preparation,
repurposing or recycling routes and establishes treatment, efficiency and recovery obligations.
The applicable rules may follow the material across several facilities. In 2025, the European
Commission introduced more specific waste codes and classified black mass as hazardous, with
consequences for shipment controls from September 2026.

Diligence should trace title, custody, waste classification, shipment documentation and final
destination. A buyer should not assign value to feedstock whose transfer would breach permit,
producer-responsibility or cross-border requirements.

7. CONTRACTED VOLUME REQUIRES SEVERAL TESTS

A supply agreement supports valuation only when the material is committed, identifiable,
enforceable and economically deliverable. A memorandum of understanding, preferred-bidder
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status or non-exclusive framework should not be modelled as firm supply without evidence of
actual performance.

Volume commitments can contain broad qualifications. The supplier may deliver only material it
generates, only when legally available, or only when the recycler matches competing terms.
Minimum volumes may be subject to ramp schedules, factory utilisation, quality acceptance,
force majeure, plant qualification or termination for convenience.

The buyer should compare contracted minimums, forecasts and actual monthly deliveries. It
should identify whether the supplier has granted the same material to another recycler, whether
affiliates are covered, and whether a change of control gives the supplier a termination or consent
right.

Table 1. Feedstock agreement diligence for a battery-recycling acquisition

Contract element

Evidence to review

Valuation question

Possible protection

Legal source and title

Supplier permits,
ownership records,
producer-responsibility
role and shipment
documents

Can the target lawfully
receive, process and sell
the resulting material?

Specific representation,
condition precedent and
indemnity

Volume commitment

Minimums, forecasts,
plant-output assumptions
and delivery history

How many tonnes are
firm, probable or optional
by month and chemistry?

Earn-out based on verified
delivered tonnes

Chemistry and form

Specifications, assay
rights, pack formats, state
of charge and
contamination limits

What products, yields and
costs follow from the
contracted mix?

Price adjustment and
rejection protocol

Commercial formula

Benchmark, quotation
period, payability,
treatment charge, floors
and lags

Which party holds
commodity and basis risk?

Formula reset, collar or
completion adjustment

Logistics

Collection point,
packaging, transport,
insurance and rejected-
load responsibility

Is delivered cost consistent
with the modelled
catchment?

Route schedule and cost-
sharing mechanism

Exclusivity and
alternatives

Territory, competing
rights, most-favoured
terms and supplier self-
processing rights

Can the buyer preserve the
stream after closing?

Assignment, consent and
non-diversion covenant

Duration and termination

Term, renewal,
convenience rights, default
triggers and change-of-
control provisions

Does contract life support
the valuation horizon and
financing term?

Consent, extension or
contingent consideration

Credit and operational
dependence

Supplier financials, facility
ramp, yield and production
plans

Will the supplier generate
and deliver the stated
material?

Diversification threshold
and downside haircut

The table identifies contract questions that affect valuation. Applicable law and the negotiated documents determine the final allocation.

8. MANUFACTURING SCRAP IS ATTRACTIVE AND UNSTABLE

Manufacturing scrap is relatively new, concentrated and easier to characterize than mixed end-of-
life batteries. It can carry high active-material content and predictable chemistry. These features
can make it the preferred early feedstock for a recycler.
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The same supply depends on cell and cathode plants continuing to operate and generate losses.
As production matures, first-pass yield should improve and scrap per unit of output should fall.
Factory delays, chemistry changes and lower demand can reduce tonnes further. A recycler that
finances permanent capacity against temporary commissioning scrap can face an abrupt
utilisation decline.

The buyer should model scrap as a function of supplier output and process yield, not announced
factory capacity. Contract duration should be compared with the factory's ramp and the target's
debt maturity. The model should also distinguish unavoidable process scrap from rework retained
inside the supplier's production loop.

9. END-OF-LIFE SUPPLY CARRIES COLLECTION AND TIMING RISK

End-of-life batteries are distributed across vehicle owners, dismantlers, insurers, fleets, dealers
and producer networks. The recycler may need collection infrastructure, safe storage, discharge
capability and pack-dismantling labour before active material reaches the process.

Vehicle life extends when repair economics and second-hand demand are strong. Exports can
move future feedstock to another jurisdiction. A battery may enter second-life stationary use
before recycling. These pathways delay material availability and change location.

An acquirer should review the target's access to dismantler networks, insurance write-offs, fleet
returns and producer take-back systems. Forecasts should be cohort based, with explicit
assumptions for vehicle survival, export, reuse, collection share and competitive capture. Public
vehicle registrations alone do not prove target-level supply.

10. RECALLED AND DAMAGED BATTERIES NEED A SEPARATE
MARGIN MODEL

Recalled, defective and accident-damaged batteries may arrive earlier than ordinary end of life.
They can generate service fees because safe handling and liability management matter to the
supplier. They can also carry higher fire, transport, quarantine and insurance costs.

Commercial terms should state who decides treatment, who bears emergency response, and
whether the recycler receives a service fee, material value or both. Damaged packs may require
non-standard packaging and direct routes. Water exposure, thermal events and uncertain state of
charge can change processing protocols.

Diligence should review incident records, rejected loads, emergency plans, insurance claims and
actual gross margin by source. The buyer should avoid combining fee-paying hazardous-service
work with ordinary commodity purchases in one average margin.

11. BLACK MASS IS AN INTERMEDIATE PRODUCT

Commission Delegated Regulation (EU) 2025/606 defines black mass as a cathode fraction or a
mixture of cathodic and anodic materials generated through thermo-mechanical treatment. It
states that further processing is required to recover the metals and that black mass is an
intermediate fraction rather than an output fraction for recovery calculations.

This distinction matters in M&A. A mechanical pretreatment plant can report high mass recovery
while selling an intermediate whose price depends on assay, impurities, moisture, particle
characteristics and access to qualified refiners. A hydrometallurgical facility may create higher-
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value salts, but it also assumes process, commissioning, reagent, wastewater and product-
qualification risk.

The transaction perimeter should identify where the target stops in the chain. Valuation should
follow the actual saleable product and contractual payability rather than attribute downstream
battery-grade value to an upstream intermediate.

12. RECOVERY RATE IS ONLY ONE LINE IN THE MASS BALANCE

Headline recovery rates usually refer to a particular material, process boundary and test
condition. They may not equal the proportion of input value converted into paid revenue. The
buyer needs separate measures for physical separation, metallurgical recovery, product purity,
specification acceptance and commercial payability.

A process can recover a high percentage of lithium into a solution that requires further
purification. The plant can also recover saleable nickel and cobalt while incurring disposal costs
for fluorine, graphite, plastics or contaminated residues. Moisture and sampling methods can
affect apparent input and output mass.

The diligence team should reproduce the calculation using the applicable regulatory methodology
and the target's actual process boundary. Each output should be classified as saleable product,
internal recycle, further-processing inventory, hazardous residue or ordinary waste.

13. PRODUCT QUALIFICATION CAN DELAY REVENUE

Battery-grade products require customer qualification. A sample that meets chemical
specifications does not prove stable production at commercial scale. Customers can require
repeated lots, process audits, traceability, quality systems and change notification before
accepting material into active-material production.

During qualification, the target may sell at lower payability, ship to a different market or
accumulate inventory. A plant commissioning model should reflect this period. The buyer should
review certificates of analysis, rejected batches, customer correspondence, provisional pricing
and the approved-supplier process.

Long-term offtake can support value when it defines specification, volume, pricing, assay,
settlement and remedies. It can also constrain value when the target grants exclusivity, discounts
or capacity rights without corresponding feedstock security. Feedstock and offtake should
therefore be diligenced as one commercial system.

14. COMMODITY EXPOSURE ENTERS ON BOTH SIDES

Feedstock is often purchased using a formula linked to the contained value of lithium, nickel,
cobalt, copper or other metals. Output is sold using another benchmark, quotation period and
payability. The recycler earns the difference after recovery, processing, logistics, residues and
working capital.

Risk arises when input and output formulas use different benchmarks, currencies, time periods or
product bases. A rapid price decline can leave high-cost feedstock in inventory before lower-
priced output settles. A price increase can improve output revenue while raising replacement
feedstock cost and collateral requirements.
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The buyer should build a contract-level exposure map. For every material stream, it should record
benchmark, unit, currency, quotation period, assay basis, payability, provisional invoice, final
settlement and hedge eligibility.

15. INDEX LAGS CAN CREATE HIDDEN DIRECTIONAL POSITIONS

A recycler may price feedstock at the month of receipt and sell output at the month after
processing. Inventory and conversion time create a commodity position even when both contracts
reference the same metal index. Provisional settlements can extend that exposure.

The finance model should calculate value at risk by metal, stage and day. It should include
material awaiting assay, work in process, finished product, receivables and supplier payables.
The target's accounting inventory value may not reveal the contractual quotation periods that
determine cash settlement.

Hedging can reduce some benchmark risk when suitable instruments and credit lines exist. It
cannot fully hedge chemistry mix, assay uncertainty, recovery shortfall, location basis, impurity
penalties or the spread between battery-grade and intermediate products.

16. FLOORS AND MINIMUM PAYABLES CAN INVERT THE MARGIN

Suppliers often seek a floor that protects the value of contained metals. A recycler may also
guarantee a minimum percentage of benchmark value regardless of realized recovery or product
qualification. When commodity prices fall or the feedstock mix deteriorates, the floor can
consume the processing margin.

The buyer should identify every floor, minimum payable, take-or-pay obligation and
retrospective true-up. It should run the formula across historical and downside price curves while
holding physical performance constant. This reveals whether the commercial contract preserves
margin or transfers downside to the recycler.

A target may describe a contract as commodity neutral because input and output are indexed.
Neutrality should be demonstrated through matched price basis, timing, quantity and quality.
Unmatched features should enter valuation as explicit risk.

17. TREATMENT CHARGES CAN SEPARATE SERVICE FROM METAL
VALUE

A treatment-charge structure pays the recycler for processing while returning recovered value to
the feedstock owner or settling it through a formula. This can reduce commodity exposure and
support low-value chemistries. It also requires clear measurement of input, recovery, residues and
service performance.

The contract should allocate assay, moisture, rejected loads, metal losses, waste cost, product title
and timing. A fixed treatment fee can become uneconomic when energy, reagents or disposal
costs rise. An indexed fee can protect margin if the index reflects the actual cost driver.

For acquisition valuation, treatment revenue should be separated from metal trading margin. The
two streams have different risk, working-capital and multiple characteristics. Historical gross
margin should be recast contract by contract.
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18. WORKING CAPITAL CAN ABSORB ACQUISITION VALUE

Battery recycling can require cash before revenue. The target may pay a provisional feedstock
invoice on receipt, incur transport and processing costs, hold intermediate material, await assay
and customer qualification, and receive final settlement weeks or months later.

Commodity prices can change during this cycle. Supplier payables, inventory and receivables can
therefore move in opposite directions. A plant ramp can increase cash consumption even when
accounting EBITDA improves.

The buyer should construct a physical-to-cash bridge by batch. It should test inventory days,
assay delay, provisional percentages, customer payment terms, disputed settlements and VAT or
customs effects. Completion accounts should distinguish ordinary working capital from excess
commodity inventory, construction spares, unusable feedstock and unresolved claims.

19. TECHNOLOGY DILIGENCE BEGINS WITH REPRODUCIBILITY

The target's process should perform across the chemistry and form factors in the acquisition case.
Pilot data, vendor guarantees and design simulations provide evidence, but they do not replace
sustained commercial operating records.

Diligence should compare design and actual throughput, uptime, recovery, purity, reagent use,
energy use, water use, effluent, maintenance, labour and residue. Results should be segmented by
feedstock type. Averaging can hide strong performance on clean production scrap and weak
performance on mixed end-of-life material.

The buyer should trace each claimed improvement to a dated process change and controlled test.
It should understand scale-up assumptions, bottlenecks, single points of failure, critical spares,
automation maturity and operator dependence.

20. INTELLECTUAL PROPERTY NEEDS FREEDOM TO OPERATE

Process value can reside in patents, trade secrets, recipes, control logic, equipment configuration,
supplier knowledge and operating data. The buyer should confirm ownership, employee and
contractor assignments, licences, territorial rights and freedom-to-operate analysis.

A patent claim does not prove economic performance, and a high-performing process can depend
on tacit knowledge that leaves after closing. The transaction should identify key technical
personnel, retention needs, documentation quality and access to source code or control-system
support.

Joint-development agreements can allocate improvements to a university, equipment vendor,
customer or feedstock supplier. Change-of-control clauses and field-of-use limits should be
mapped. The valuation should exclude technology rights that the target cannot transfer or
commercialize in the intended geography.

21. ENVIRONMENTAL LIABILITIES CAN FOLLOW THE SITE

Battery recycling handles reactive, toxic and corrosive materials. Potential liabilities include soil
and groundwater contamination, wastewater non-compliance, air emissions, firewater, hazardous
residues, permit breaches and legacy storage. The buyer should review current operations and
historic site use.

Chennakeshav Adya | Beyond the Recovery Rate | 2026



Environmental diligence should reconcile permits, monitoring data, manifests, incident logs,
regulator correspondence, insurance and closure obligations. Physical inspection should test
whether actual storage and process flows match permitted conditions. A clean permit file does
not establish the absence of unreported releases.

Transaction protections can include remediation covenants, escrow, specific indemnities,
insurance and retained sites. Their value depends on scope, duration, credit support and the
ability to distinguish pre-closing contamination from post-closing operation.

22. SAFETY PERFORMANCE AFFECTS THROUGHPUT AND
INSURABILITY

Damaged lithium-ion batteries can retain energy and create thermal-runaway risk. Safe discharge,
isolation, storage, fire detection, suppression and emergency response are operational
requirements. A serious incident can stop supply, trigger regulatory review, increase insurance
cost and damage customer qualification.

The buyer should review near misses as well as reportable incidents. It should test contractor
controls, training, battery condition assessment, segregation, damaged-pack quarantine, sensor
coverage and emergency drills. Business-interruption assumptions should reflect the time
required to investigate, clean, repair and regain approval.

Insurance should be reviewed for battery exclusions, pollution, gradual contamination, product
liability, business interruption and maximum foreseeable loss. A policy limit without relevant
coverage does not support valuation.

23. PERMITS DEFINE THE USABLE ASSET

An installed line may not be permitted for every feedstock or output in the business plan.
Throughput limits, storage limits, waste codes, water discharge, emissions and operating hours
can constrain actual capacity. Expansion may require new consultation, environmental
assessment or fire approval.

The acquisition model should use permitted and technically sustainable throughput, whichever is
lower. It should identify permit conditions that depend on monitoring, supplier qualification or
downstream routes. An expired or challenged permit should be treated as a closing issue.

The buyer should also examine planned regulatory changes. The EU's new black-mass
classification and shipment rules can improve local feedstock access for some plants while
increasing handling, documentation and route constraints. The effect is facility specific.

24. THE TRANSACTION PERIMETER SHOULD MATCH THE VALUE
CHAIN

A target may own collection sites, mechanical pretreatment, hydrometallurgy, laboratories,
technology licences, development projects and minority ventures. Combining them in one
headline multiple can obscure different maturity and risk.

The buyer should value operating assets, construction projects, development options and
corporate functions separately. Intercompany feedstock and offtake contracts should be
normalized to arm's-length economics. Shared permits, utilities, laboratories and personnel
require a separation or integration plan.
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The perimeter should include the contracts and rights needed to operate after closing. A plant
without feedstock, product qualification, software, technical staff or environmental data can be
physically complete and commercially stranded.

25. REBUILD THE MASS BALANCE BEFORE VALUING THE TARGET

The buyer should select representative operating periods and reconcile every material flow. Input
records should state gross weight, tare, moisture, chemistry, form and assay. Output records
should identify black mass, copper, aluminium, steel, plastics, salts, graphite, internal recycle and
waste. Inventory movement should bridge the two.

The reconstructed balance should agree with purchase invoices, production reports, waste
manifests and customer settlements. Differences may arise from sampling, moisture, unrecorded
residues, timing or process loss. Each explanation should be tested.

Recovery should be calculated for each metal and chemistry at the correct process boundary. The
result should then be converted to saleable yield after purity and customer acceptance. This
exercise links technical diligence directly to revenue and working capital.

26. NORMALIZE UTILISATION FOR MAINTENANCE AND MIX

Nameplate capacity often assumes a design feedstock, operating hours and maintenance regime.
Actual throughput can be lower because of changeovers, cleaning, blocked material, assay delay,
unplanned outage, permit restrictions or lack of feedstock.

Utilisation should be measured against sustainable capacity for the actual mix. A line processing
intact packs may have a different bottleneck from a line receiving pre-shredded black mass.
Hydrometallurgical residence time, filtration, crystallization and wastewater capacity can
constrain output even when shredding has spare capacity.

The buyer should build an availability bridge that separates feedstock starvation, planned
maintenance, technical failure, quality hold and commercial curtailment. Each category has a
different remedy and valuation implication.

27. USE CONTRIBUTION MARGIN BY FEEDSTOCK COHORT

Average EBITDA can conceal cross-subsidies. A profitable service-fee stream can support a
loss-making metal-purchase stream. High-value NMC scrap can mask weak LFP economics. One
supplier may provide favourable material during qualification and reprice after the target invests
in dedicated capacity.

Contribution margin should be calculated by supplier, chemistry, contract and month. It should
include delivered feedstock cost, handling, energy, reagents, labour, maintenance, waste, assay,
product revenue, hedging and financing cost where material.

The buyer should compare modeled and realized margin using final settlements. Unsettled
provisional invoices should remain open exposures. This cohort view identifies the contracts that
create value, consume capacity or require renegotiation.

28. A HYPOTHETICAL ACQUISITION TESTS THE MECHANICS

Consider a hypothetical target with mechanical pretreatment and hydrometallurgical assets
designed for 60,000 tonnes of annual gross feedstock. It processes production scrap, end-of-life
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packs and third-party black mass. The scenario illustrates underwriting mechanics and does not
describe a current company, quotation or market valuation.

The base case assumes 45,000 tonnes of gross input, equal to 75 percent of nameplate capacity.
Quality adjustment reduces this to 39,600 processable tonnes after excluded casing,
contamination, moisture and rejected material. The model assumes USD 92 million of output and
service revenue, USD 55 million of feedstock and logistics cost, and USD 25 million of
conversion and site cost. Illustrative EBITDA 1s USD 12 million.

The model should be rebuilt from contained metals and contract formulas in a real transaction.
The simplified values show how utilisation, mix and spread can interact.

29. FEEDSTOCK SHORTFALL AFFECTS MORE THAN VOLUME

In a downside case, gross input falls to 34,000 tonnes because a cell factory ramps slowly and a
dismantler contract is not renewed. Lower utilisation raises fixed conversion cost per tonne. The
remaining mix contains a larger share of lower-value LFP material.

lustrative revenue falls to USD 63 million. Feedstock and logistics cost declines to USD 37
million, while conversion and site cost falls only to USD 23 million. EBITDA declines to USD 3
million. A 24 percent decline in gross tonnes therefore produces a 75 percent decline in EBITDA
in this hypothetical case.

This operating leverage should inform debt capacity, purchase price and earn-out design. The
buyer should test whether management can reduce shifts, labour, utilities and contracted services
when feedstock falls.

30. COMMODITY COMPRESSION CAN REDUCE MARGIN AT STABLE
VOLUME

Another downside keeps gross input at 45,000 tonnes but assumes lower metal prices, index lag
and minimum supplier payables. Output and service revenue falls to USD 76 million while
feedstock and logistics cost remains USD 51 million because contract floors protect suppliers.
Conversion and site cost remains USD 25 million. EBITDA falls to zero.

The scenario demonstrates why throughput alone is an incomplete earn-out metric. A seller can
deliver tonnes while the buyer earns no conversion return. A purchase-price mechanism should
therefore test both verified tonnes and normalized contribution margin.

Commodity scenarios should apply the actual input and output formulas. A flat percentage
haircut to revenue can miss floors, lags, provisional settlements and different chemistry exposure.
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Table 2. Hypothetical operating sensitivity for a 60,000-tonne battery-recycling platform

Scenario Gross Quality- Revenue Feedstock Conversion EBITDA

feedstock adjusted and logistics | and site cost

feedstock

Base case 45,000 t 39,600 t USD 92m USD 55m USD 25m USD 12m
Feedstock 34,000 t 28,900 t USD 63m USD 37m USD 23m USD 3m
shortfall
Commodity 45,000 t 39,600 t USD 76m USD 51m USD 25m USD Om
compression
Yield and 45,000 t 39,600 t USD 81m USD 55m USD 28m minus USD
qualification om
delay
Integrated 50,000 t 44,500 t USD 106m USD 61m USD 28m USD 17m
upside

All monetary values, volumes and operating assumptions are illustrative. They are not forecasts, quotations or evidence of current
market pricing.

31. YIELD AND QUALIFICATION CAN FAIL TOGETHER

A new hydrometallurgical circuit may achieve target recovery in controlled tests while producing
off-specification lots during ramp-up. Lower saleable yield, repeated processing, higher reagent
use and delayed customer qualification can occur together.

The hypothetical yield case keeps input volume stable but reduces saleable product and adds
processing cost. Revenue is USD 81 million, feedstock and logistics cost remains USD 55
million, and conversion and site cost rises to USD 28 million. EBITDA becomes negative USD 2
million.

The buyer should model technical ramp by product, not one aggregate utilisation curve.
Completion tests, vendor guarantees and holdbacks should reference sustained saleable output,
product specification and cost, rather than equipment start-up alone.

32. INTEGRATED OWNERSHIP CAN CREATE OPTION VALUE

An industrial buyer may own mines, smelters, traders, cathode plants, battery manufacturing or
customer relationships. Integration can improve feedstock access, product placement, blending,
hedging, working capital and technical support.

These benefits should be valued only where the buyer can implement them. The hypothetical
integrated case assumes 50,000 gross tonnes, better mix and stronger product placement.
Revenue reaches USD 106 million, feedstock and logistics cost USD 61 million, conversion and
site cost USD 28 million, and EBITDA USD 17 million.

Synergy value belongs primarily to the buyer unless competition requires sharing it. The deal
team should distinguish target standalone value from buyer-specific value and execution cost.

33. BUILD THE VALUATION IN LAYERS

The first layer values normalized cash flow from operating assets under contract-supported
feedstock and qualified products. The second values near-term improvement that has evidence,
such as signed supplier ramps, completed debottlenecking or customer qualification milestones.
The third covers construction and development projects using risk-adjusted cash flows.
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Technology option value should be separated from operating value. It may reflect licensing,
process expansion or future chemistries, subject to ownership and technical evidence. Regulatory
credits and grants should be valued according to eligibility, performance conditions and
transferability.

Environmental liabilities, excess working capital, net debt, litigation and unfunded capital
expenditure should be treated explicitly. A single EBITDA multiple can conceal these items and
reward unproven capacity.

Settlement

Index, payability
and cash collection

Commodity and eredit

Value follows verified material from lawful receipt through saleable product and final cash settlement

Figure 1. Battery-recycling feedstock-to-cash chain and principal transaction risks

The buyer should connect each physical stage to its contract, evidence, cash timing and responsible party.

34. DISCOUNT UNCONTRACTED CAPACITY EXPLICITLY

Spare capacity can have strategic value when feedstock is expected to grow, but the buyer should
separate it from current earnings. The option depends on future material, collection share,
permitting, working capital, customer qualification and competition.

A probability-weighted model can value future cohorts by year. It should include the cost of
maintaining idle assets and the risk that technology or chemistry changes before the material
arrives. Assets designed around high-nickel feedstock may require adaptation as LFP volumes
increase.

Paying a full operating multiple for empty capacity transfers future execution value to the seller.
Contingent consideration can bridge differing views while preserving payment for evidence.

35. CHOOSE TRANSACTION PROTECTIONS THAT FOLLOW THE
RISK

Representations should address title, permits, contracts, environmental compliance, intellectual
property, product specifications, grants, inventory and undisclosed liabilities. Specific
indemnities may be appropriate for known contamination, permit breaches or supplier disputes.

Operational uncertainty is often better addressed through price structure than a broad warranty.
Earn-outs can depend on quality-adjusted tonnes, realized contribution margin, saleable yield,
product qualification and plant availability. Milestones should be objectively measurable and
resistant to post-closing accounting choices.
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Holdbacks can support unresolved settlements or remediation. Warranty and indemnity insurance
may exclude known environmental, technical and forward-looking performance risks. The buyer
should identify residual exposure after insurance.

36. COMPLETION ACCOUNTS NEED MATERIAL DEFINITIONS

Inventory should be categorized by location, chemistry, ownership, assay status, condition and
processing stage. Feedstock subject to provisional pricing should be marked to the contractual
formula and quotation period. Off-specification output, residues and quarantined material require
separate treatment.

Receivables and payables should include expected final assay and price adjustments. The parties
should agree whether commodity movements between the locked-box date and closing are
ordinary trading or value leakage.

Net debt definitions should capture inventory financing, supplier advances, equipment leases,
environmental bonds and government-loan obligations where appropriate. The accounting label
should not determine economic treatment.

37. DEBT CAPACITY SHOULD FOLLOW CONTRACTED MARGIN

Lenders should size debt against cash flow supported by enforceable feedstock, sustainable plant
performance and qualified offtake. Forecast tonnes without contract life, supplier credit or
demonstrated collection should receive a haircut.

Commodity exposure affects borrowing-base design. Eligible inventory may require verified title,
assay, hedge coverage, approved storage and customer route. Provisional settlements and
disputed assays can reduce advance rates.

Covenants can monitor minimum liquidity, contracted feedstock cover, plant availability,
saleable yield, environmental compliance and hedging. Distribution tests should protect working
capital during commodity moves and ramp-up.

38. INTEGRATION SHOULD SECURE THE COMMERCIAL CHAIN
FIRST

Day-one integration should preserve supplier confidence, waste-transfer documentation, product
qualification, permits, insurance and technical staffing. A change in legal entity, route, process or
control can require consent or requalification.

The buyer should create a contract-consent map before closing. It should communicate how
supplier data, intellectual property and customer specifications will be protected. Procurement
integration can then address benchmark consistency, transport, assay providers, reagents and
maintenance.

Systems integration should preserve batch traceability. Combining enterprise systems without
reconciled identifiers can break the evidence chain between incoming material and customer
settlement.
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39. THE FIRST HUNDRED DAYS SHOULD PROVE THE MODEL

The integration team should validate the opening inventory, repeat the mass balance, confirm
every major supplier and customer, and establish weekly quality-adjusted throughput and margin
reporting. It should reconcile physical tonnes to contracts and cash.

Technical work should focus on bottlenecks, yield variation, product rejection, reagent use,
residue and safety events. Commercial work should reprice formulas on a common basis and
identify renegotiation priorities. Finance should establish commodity exposure and working-
capital limits.

The buyer should avoid accelerating capacity before these controls operate. Early evidence can
determine whether capital should go to debottlenecking, feedstock origination, product
qualification or environmental improvement.

40. USE AN INVESTMENT COMMITTEE EVIDENCE MAP

The investment committee should receive evidence for six linked questions: what material is
controlled, what usable product the process creates, what margin remains after all payables and
costs, what cash is tied up, what liabilities transfer, and what rights survive closing.

Each answer should link to a source document and an owner. Feedstock volume should link to
contracts and delivery history. Yield should link to batch records. Revenue should link to
customer settlements. Environmental exposure should link to site and regulator evidence.

An unresolved item should carry a quantified valuation treatment, condition precedent or specific
post-closing action. General comfort language should not substitute for evidence.

41. APPLY SEVEN ACQUISITION GATES

The first gate confirms lawful, transferable feedstock. The second confirms a reconciled mass
balance. The third confirms sustainable throughput and saleable product. The fourth confirms
positive margin under contract-level commodity scenarios. The fifth confirms permits, safety and
environmental acceptability. The sixth confirms product qualification and cash conversion. The
seventh confirms that price and protections reflect residual risk.

Conditional approval should identify the missing evidence, responsible party, deadline and
valuation consequence. A failed title, permit or safety gate should stop the relevant asset or
transaction perimeter. A feedstock or margin gap may support a lower price or contingent
consideration.
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Reconciled
mass balance

Downside
‘margin

Qualified
products

Figure 2. Seven acquisition gates for a battery-recycling platform

Price and
protections

Each gate requires documentary and operating evidence. Conditional approval should state the financial consequence of the missing

Table 3. Transaction risk allocation for a battery-recycling acquisition

proof-

Risk

Primary evidence

Valuation
treatment

Transaction
mechanism

Post-closing control

Feedstock volume

Executed contracts

Probability-weighted

Earn-out and

Monthly contract-

and delivery history | quality-adjusted supplier-consent cover report
tonnes condition
Chemistry and Assays, Cohort margin and Inventory Intake assay and
quality specifications and yield haircut adjustment and exception dashboard
rejection data specification
warranty
Commodity basis Input and output Contract-level price | Collar, formula reset | Exposure and hedge
formulas and scenarios or contingent price limit
settlements
Process performance | Batch mass balance | Sustainable Completion test, Weekly mass-
and sustained throughput and holdback or vendor balance
operating tests saleable yield recourse reconciliation
Product qualification | Customer approvals | Ramp and payability | Milestone payment Qualification plan
and rejected lots discount and lot tracking

Environmental
liability

Site assessment,
permits and
incidents

Specific cost and
risk reserve

Indemnity, escrow
or retained site

Compliance and
remediation
programme

Construction and

EPC contracts,

Risk-adjusted

Deferred

Stage-gated capital

capex schedule and cost-to- | project value consideration and governance
complete cost overrun
allocation
Key capability IP rights, Retention and Retention, licence Process
documentation and replacement cost and escrow documentation and
personnel succession

The appropriate mechanism depends on jurisdiction, bargaining position, diligence findings and the transaction documents.
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42. SELLER PREPARATION CAN INCREASE TRANSACTION VALUE

A seller should organize contracts, permits, batch data, assays, settlements and site evidence
before launching a process. It should reconcile reported recovery rates to saleable output and
customer cash. Variances should be explained with dated operational evidence.

The seller can segment earnings by feedstock cohort and disclose commodity formulas
transparently. This allows bidders to distinguish conversion capability from directional price
exposure. It also reduces broad diligence discounts.

Commercial preparation should address consent and change-of-control rights early. Technical
preparation should document process changes and prove repeatability. Environmental preparation
should resolve record gaps before buyers price them as worst-case liabilities.

43. MARKET CONSOLIDATION IS AN OPERATING SIGNAL

The IEA has warned that excess recycling capacity and limited near-term feedstock can create
financial pressure and consolidation. Glencore's acquisition of Li-Cycle in August 2025 provides
a public example of an industrial owner combining recycling assets with broader commodity and
processing capabilities.

One transaction does not establish a universal valuation multiple or preferred structure. It
illustrates why access to feedstock, offtake, trading, technical support and capital can matter
alongside process assets. Public filings before the acquisition also described feedstock
dependence, commodity-price exposure, financing needs and project risk.

Buyers should use market transactions to identify questions rather than copy headline valuations.
Deal terms, liabilities, capital requirements and strategic synergies can differ substantially.

44. LIMITS AND AREAS FOR FURTHER RESEARCH

Public evidence cannot establish the value or performance of a specific target. Feedstock
contracts are often confidential, assays vary, and plant-level economics depend on local energy,
labour, logistics, permits and product routes. The hypothetical case in this paper demonstrates
mechanics rather than current market pricing.

Further research should compare realized collection and recycling cohorts, publish consistent
mass-balance definitions, measure commercial recovery and payability by chemistry, and
examine how black-mass shipment rules affect regional pricing. Comparable disclosure on
safety, working capital and environmental costs would improve transaction analysis.

Investors should confirm current law, permits, tax treatment and environmental obligations with
qualified advisers in each jurisdiction. Technology claims require independent testing under the
target's actual feedstock mix.
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Figure 3. M&A value bridge from installed capacity to defensible enterprise value

The bridge separates proven operating value from execution-dependent options and explicit liabilities.

45. CONCLUSION

Battery-recycling M&A should be underwritten from feedstock to cash. Installed capacity
becomes valuable when the target controls lawful and economically attractive material, converts
it at repeatable yield and cost, qualifies saleable products, and settles contracts without
uncontrolled commodity or working-capital exposure.

Quality-adjusted tonnes provide a more useful operating measure than gross nameplate capacity.
Recovery claims should be reconciled to commercial payability, product specification and
residue cost. Contract formulas should be tested for benchmark, timing, floor, assay and currency
differences. Environmental and safety evidence should cover both current operation and historic
site use.

A defensible purchase price separates proven standalone earnings from construction, technology
and strategic options. Earn-outs, holdbacks and specific protections should follow the risks that
evidence cannot resolve before closing. The strongest investment case links each tonne, yield
assumption and price formula to a contract, batch record and cash settlement.
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