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Abstract 

Background. Governments and manufacturers are expanding strategic-mineral reserves as supply 

concentration, export controls and industrial-security concerns intensify. Physical inventories can 

absorb shocks, while poorly designed stockpiles can trap capital, distort markets, deteriorate, become 

obsolete or fail to reach users during disruption. Objective. This paper develops a public-private 

financing and control framework for strategic mineral inventories. Method. It synthesises the European 

Union Critical Raw Materials Act, International Energy Agency work on mineral stockpiling, Australia's 

Critical Minerals Strategic Reserve, the United States National Defense Stockpile framework and official 

information on the United States Project Vault initiative, then applies inventory-finance, project-finance 

and commodity-risk principles. Findings. Bankability depends on selecting the correct material form, 

linking procurement to qualified demand, defining title and custody, funding price and working-capital 

volatility, rotating inventory, controlling release, and protecting debt service under price and utilisation 

stress. Public credit can lengthen tenor and absorb policy risk; private capital still requires enforceable 

cash-flow rights and loss allocation. Implications. A strategic reserve should be designed as a governed 

operating and financing system with transparent eligibility, release and replenishment rules. Numerical 

exhibits are hypothetical decision tools and are not forecasts, valuations, offers or descriptions of a 

named facility or transaction. 

JEL Classification: G21, G28, G31, G32, H54, L72, Q32 

Keywords: critical minerals, strategic stockpile, inventory finance, public-private partnership, warehouse 

finance, offtake, supply security, release mechanism, debt service, working capital 

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. THE DECISION 

The decision is whether a strategic mineral reserve can provide usable industrial protection without 

becoming a permanently funded warehouse. A reserve must hold the right material, in the right form, 

at the right location and quality, with a release mechanism that works when normal supply fails. 

The financing decision follows the operating design. Debt cannot be sized from headline inventory 

value alone. It depends on title, price transparency, liquidity, storage, insurance, rotation, user 

commitments, government support, release rights and loss allocation. 
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2. WHY STOCKPILES ARE RETURNING 

The International Energy Agency reported that critical-mineral supply risks became operationally 

visible during 2025 and highlighted concentrated refining across strategic minerals [1]. Export 

controls and production interruptions sharpened government and industry interest in inventories that 

can bridge short disruptions. 

The rationale varies by jurisdiction. Defence, energy, advanced manufacturing, transport, 

semiconductors and telecommunications may each require different materials and service levels. A 

reserve designed for national defence cannot be assumed available for general commercial use. 

3. POLICY CONTEXT 

The European Union Critical Raw Materials Act requires Member States to report specified strategic 

stocks and directs the European Commission to develop safe-level benchmarks and coordinate 

release and accessibility, while preserving incentives for private operators to hold stocks [2]. The 

Regulation does not impose a general obligation on Member States to hold or release stocks [2]. 

The distinction matters. Reporting and coordination create policy architecture, while each reserve 

still needs its own authority, funding and operating rules. 

4. EMERGING PUBLIC-PRIVATE MODELS 

Australia's Critical Minerals Strategic Reserve uses financial and commercial tools to secure rights to 

selected Australian production and on-sell those rights to meet demand. Official programme 

information identifies AUD 1 billion within an expanded Critical Minerals Facility and AUD 150 

million for selective physical stockpiling [3]. 

The United States Export-Import Bank announced Project Vault in February 2026 as an 

independently governed public-private partnership holding essential raw materials in United States 

facilities [4]. United States Treasury later stated that the initiative unlocks USD 12 billion for 

procurement, including nearly USD 2 billion of private equity [5]. 

5. PUBLIC INVENTORY PRECEDENTS 

The United States National Defense Stockpile is governed by statute for national-defence purposes. 

The statutory framework covers acquisition, storage, security, maintenance, processing, rotation and 

recovery of strategic materials [6]. The law restricts release to authorised purposes and separates 

national-defence stockpiling from general economic or budgetary use [6]. 

This precedent shows that a stockpile is a continuing operating mandate. Purchase is only one stage 

of the lifecycle. 
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6. THE RESERVE SYSTEM 

 
Figure 1. Public-private mineral reserve operating and financing system 

Generic framework; legal authority, financial instruments and release rights require transaction-specific confirmation. 

7. DEFINE THE PROTECTED FUNCTION 

The reserve should begin with the industrial or public function that must continue during disruption. 

The target may be defence production, grid equipment, vehicles, data centres, medical devices or 

another critical activity. The required service level determines the material, form, quantity and 

release speed. 

An inventory target expressed only in tonnes can conceal whether the stock can enter the user's 

process. The design should translate disruption duration into qualified production input. 

8. MATERIAL SELECTION 

The IEA recommends assessing value-chain bottlenecks and prioritising materials with the highest 

country- or region-specific supply risk [1]. Selection should consider concentration, substitution, lead 

time, market depth, price transparency, storage, hazard, deterioration and industrial consequence. 

A critical-minerals list is broader than a financeable reserve portfolio. Each proposed material needs 

a documented protection case and operating plan. 

9. MATERIAL FORM 

The IEA recommends stockpiling the form imported or otherwise usable in the relevant market [1]. 

Ore, concentrate, oxide, metal, alloy, chemical and finished component are not interchangeable. 

Conversion capacity may itself be the bottleneck. 
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The reserve should hold the form that can be released into qualified production within the required 

time, or contract the necessary conversion. Storage stability, assay, packaging and transport must 

match that form. 

10. QUALITY SPECIFICATION 

Eligibility requires a controlled specification covering chemistry, purity, particle size, moisture, 

contaminants, packaging, origin and certification where relevant. A warehouse receipt is insufficient 

if the material does not meet user qualification. 

The reserve should maintain approved laboratories, sampling procedures, assay dispute rules and re-

test intervals. Quality failure affects collateral value and emergency utility at the same time. 

11. DEMAND QUALIFICATION 

Manufacturers should identify eligible materials, minimum lots, approved sources, process 

constraints and substitution limits. User agreements can establish call rights, membership fees, 

capacity payments, minimum purchases or replenishment obligations. 

Demand evidence reduces the risk of accumulating material that policy makers consider strategic but 

manufacturers cannot consume. It also informs release allocation when multiple users compete for 

limited stocks. 

12. SUPPLIER QUALIFICATION 

Suppliers should be assessed for technical quality, capacity, ownership, jurisdiction, responsible 

sourcing, logistics, sanctions, financial strength and delivery history. Procurement from a 

concentrated source may provide immediate volume while leaving long-term dependency 

unchanged. 

A staged sourcing policy can separate initial buffer acquisition from replenishment intended to 

support diversified production. The distinction should be explicit in programme reporting. 
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13. PORTFOLIO REGISTER 

Table 1. Mineral reserve design register 

Design field Required decision Evidence Financing consequence 

Protected function output and disruption 

period 
industrial continuity 

analysis 
required reserve size 

Material and form exact specification and 

conversion stage 
user qualification, trade 

flow 
liquidity and advance rate 

Quantity days or tonnes by scenario consumption and 

disruption model 
funding requirement 

Source eligible jurisdictions and 

suppliers 
contracts, diligence, 

traceability 
policy and delivery risk 

Custody location, warehouse, assay, 

insurance 
custody agreement and 

controls 
collateral enforceability 

Release trigger, user allocation and 

price 
rulebook and user 

agreement 
cash-flow timing 

Rotation age, sale and replacement 

process 
inventory policy and 

market access 
impairment and 

obsolescence 

Replenishment responsibility and funding procurement mandate and 

liquidity plan 
continuing leverage 

14. COVERAGE TARGET 

Coverage can be expressed in days of net imports, days of qualified industrial consumption, tonnes 

by end use or scenario-specific output. The EU framework contemplates safe-level benchmarks 

expressed as days of average daily net imports while considering private stocks and supply risk [2]. 

A financing model should translate the policy benchmark into actual purchase lots, storage and cash. 

Coverage changes with consumption, production and substitution, so the target requires periodic 

refresh. 

15. PUBLIC MANDATE 

The sponsoring authority should define the reserve's purpose, eligible materials, governance, public 

support, release authority, confidentiality and reporting. An ambiguous mandate creates political and 

credit risk. 

The legal instrument should identify whether the programme owns material, owns production rights, 

guarantees financing, provides first-loss capital or contracts a private operator. These positions create 

different balance-sheet and control outcomes. 

16. RESERVE VEHICLE 

A special-purpose vehicle can acquire inventory or contractual rights, borrow, enter custody 

arrangements, sell to users and replenish stocks. Bankruptcy remoteness, public-control requirements 

and accounting treatment require jurisdiction-specific advice. 

The vehicle should have limited permitted activities and clear decision rights. The public sponsor's 

policy powers should be reconciled with lender protections and user rights. 



 

Chennakeshav Adya  |  Stockpile without Stranding Capital  |  2026 

17. OWNERSHIP ALTERNATIVES 

The reserve may own physical material, hold title under repurchase arrangements, secure call 

options, prepay for future production or aggregate user-owned stocks. Physical ownership provides 

direct control while requiring more capital and operating capability. 

Contractual rights can reduce storage and price exposure, subject to supplier performance and 

enforcement. A blended portfolio may be appropriate across materials. 

18. PUBLIC CAPITAL 

Public capital can fund strategic value that private investors cannot monetise, absorb early losses, 

extend tenor or support politically required inventory. It can take the form of equity, subordinated 

capital, grants, guarantees, availability payments or credit facilities. 

The support instrument should state its limit, term, conditions, priority and termination. General 

policy support should not be modelled as a payment guarantee. 

19. PRIVATE EQUITY 

Private investors require defined rights to cash flow, governance, information and exit. Returns may 

come from membership fees, storage and handling, purchase-sale margins, option premiums, interest 

on user receivables, or contracted public payments. 

The equity case should separate commercial returns from unpriced policy benefit. Exit can be 

difficult where inventory and contracts are tailored to public purposes. 

20. SENIOR DEBT 

Senior debt can fund eligible inventory and supporting infrastructure. A borrowing base may apply 

advance rates to verified material value, less reserves for price, liquidity, concentration, location, 

quality, ageing and enforcement. 

Longer-term debt requires predictable cash flows beyond inventory liquidation. User fees, public 

availability payments or contracted margins can support debt service while the reserve remains 

intact. 

21. REVOLVING INVENTORY FACILITY 

A revolving facility can finance purchase, rotation and replacement. Draws should be matched to 

eligible inventory and verified title. Repayment can occur through user sales or scheduled rotation. 

The facility needs liquidity for margin movements, replacement and settlement timing. A release 

during crisis may increase receivables while preventing ordinary inventory rotation. 

22. WAREHOUSE-RECEIPT FINANCE 

Warehouse finance relies on enforceable title or security, controlled custody, verified quantity and 

quality, insurance and lender access. The collateral manager should be independent and obligated to 

the secured parties. 
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The structure should address commingling, substitution, release instructions, fraud, warehouse 

insolvency and cross-border enforcement. Electronic records should reconcile to physical counts and 

assay. 

23. SUPPLIER PREPAYMENT 

Prepayment can finance production in return for future deliveries. It may support new supply and 

reduce upfront warehouse volume. Credit exposure shifts from inventory to producer performance, 

construction, operating and delivery risk. 

Security, step-in, delivery-shortfall remedies, price formula and termination value must be defined. 

Prepaid material should not be counted as available stock until delivery and acceptance. 

24. OFFTAKE AND CALL RIGHTS 

The reserve can secure long-term offtake with rights to nominate, defer or redirect volumes. A call 

option may preserve access without funding full inventory. Option value depends on strike price, 

delivery, capacity reservation and counterparty performance. 

Rights should match the material form and disruption scenario. A contract for mine concentrate 

offers limited protection if the region lacks conversion capacity. 

25. USER MEMBERSHIP 

Manufacturers can contribute equity, fees or purchase commitments in exchange for access rights. 

Membership aligns demand and funding, while allocation must remain workable during shortage. 

The agreement should define base entitlement, priority, transfer, minimum take, credit support and 

treatment of a member default. Public authorities may retain override rights for defined emergencies. 

26. SOURCES AND USES 

Table 2. Illustrative reserve sources and uses 

Sources Illustrative share Uses Illustrative share 

Public subordinated capital 20% Initial mineral purchases 72% 

Senior inventory facility 50% Warehousing, assay and 

logistics 
6% 

Private equity and user 

capital 
20% Price and liquidity reserve 12% 

Supplier or user credit 10% Systems, insurance and 

start-up 
5% 

  Financing fees and 

contingency 
5% 

Total 100% Total 100% 

27. INTERPRETING THE CAPITAL STACK 

The table is a hypothetical design case. The appropriate leverage depends on material liquidity, price 

volatility, enforceability, user cash flow and public support. A reserve holding thinly traded or highly 

specialised products may require more equity and larger valuation reserves. 
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Capital should include working liquidity. Funding the initial purchase without rotation, assay, 

insurance and replenishment produces an undercapitalised reserve. 

28. PROCUREMENT PRICE 

Procurement can use spot purchases, formula pricing, auctions, long-term offtake, price floors or 

cost-linked contracts. Buying rapidly into a small market can raise prices and weaken value for 

money. 

A phased procurement plan should consider market depth and supplier response. Governance should 

distinguish a security objective from short-term trading performance. 

29. VALUATION 

Inventory valuation should use observable prices where available and conservative methods where 

markets are opaque. Adjustments may be required for form, grade, location, lot size, liquidity, 

processing and selling cost. 

Accounting value, collateral value and strategic value are different measures. Debt should be sized to 

enforceable cash value under stress rather than replacement value during crisis. 

30. PRICE RISK 

Prices can fall after procurement, reducing collateral value and creating public criticism. Prices can 

rise during disruption, increasing replacement cost and user affordability pressure. 

The design may use hedging where liquid instruments exist. Many specialised minerals lack effective 

hedges, requiring equity, reserves, lower advance rates and staged purchase. 

31. VOLUME RISK 

Demand can decline through technology change, substitution or manufacturing relocation. A reserve 

may hold material that remains chemically sound but commercially less relevant. 

Periodic portfolio review should test protected use, user qualification and alternative markets. 

Rotation and disposal authority should exist before obsolescence becomes severe. 

32. CARRY COST 

Carrying cost includes interest, storage, handling, assay, insurance, security, systems, shrinkage and 

governance. It should be measured per tonne and per protected day. 

Public reporting should distinguish purchase value from recurring cost. A reserve that cannot fund 

carry becomes dependent on irregular appropriations or forced sales. 

33. REVENUE MODEL 

Potential revenue includes user membership, capacity payment, reservation fee, handling, option 

premium, financing margin and rotation gain or loss. Crisis sales should not be the only source of 

debt service because releases are uncertain. 
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The base case should rely on contracted and affordable payments. Merchant trading revenue should 

be treated cautiously. 

34. AVAILABILITY PAYMENTS 

A public authority can pay for maintained readiness, measured through eligible quantity, quality, 

location, release time and system availability. Deductions can apply for shortfalls. 

Availability payment converts policy value into a contractual cash flow. The payment obligation, 

appropriation risk, termination and force majeure require careful analysis. 

35. USER RESERVATION FEES 

Users may pay for priority access to a defined quantity. The fee can support carrying cost while the 

material remains in reserve. The contract should specify whether the fee is refundable, credited to 

purchase price or forfeited when unused. 

The fee must be calibrated against the user's alternative of self-stocking. Shared inventory can offer 

diversification and professional custody. 

36. ILLUSTRATIVE DEBT-SERVICE SENSITIVITY 

 
Figure 2. Illustrative debt-service coverage under utilisation and carrying-cost stress 

Hypothetical model; values are decision examples and do not represent an actual reserve, forecast or credit rating. 

37. SENSITIVITY INTERPRETATION 

The illustrative case assumes contracted revenue plus increasing handling or rotation income. Higher 

carrying cost reduces coverage even when inventory remains intact. A price decline introduces a 

collateral reserve and can pressure refinancing. 
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Actual analysis should model each material separately and consolidate liquidity. Coverage above one 

does not establish bankability if title, release or public payment remains uncertain. 

38. RELEASE OBJECTIVE 

Release should address an identified disruption while preserving longer-term security. The IEA 

recommends clear and transparent release principles that respond to acute short-term disruption and 

maintain investment signals [1]. 

Rules should avoid arbitrary sales that undermine producers or reward users who failed to manage 

ordinary inventory. The purpose and trigger should be published to the extent consistent with 

security. 

39. TRIGGER DESIGN 

Triggers may include government declaration, verified supply interruption, import shortfall, price 

and availability indicators, or inability of qualified users to obtain material. Mechanical price triggers 

can release stock during demand growth without a physical shortage. 

A decision committee should assess evidence, expected duration, alternatives and downstream 

consequence. Emergency authority and lender consultation should be reconciled in advance. 

40. ALLOCATION 

Allocation can follow pre-agreed user rights, criticality, pro rata consumption, auction, public 

direction or a blended method. The rule should address new entrants and smaller manufacturers. 

An allocation process needs verified need, credit support and anti-hoarding controls. Users should 

report consumption and unused volume during the release period. 

41. RELEASE PRICE 

Release pricing can use market price, acquisition cost, replacement cost, formula price or subsidised 

price. Each choice allocates gains and losses differently. Below-market release can support users 

while creating public loss and arbitrage risk. 

Contracts should prevent resale where policy requires consumption. If the public sponsor directs a 

concessionary release, the financing documents should identify who absorbs the difference. 

42. LENDER RELEASE CONTROLS 

The secured lender may control inventory movement under ordinary conditions. Emergency release 

authority can conflict with collateral protection. The intercreditor and government agreements should 

provide notice, valuation, payment waterfall and replacement. 

A public override should carry defined compensation or credit support if it can remove secured 

inventory without proceeds sufficient to repay debt. 
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43. REPLENISHMENT 

Release turns a reserve into a receivable and then a replenishment requirement. The programme 

needs procurement authority, liquidity and supplier capacity to restore coverage. 

Replenishment timing should avoid amplifying scarcity. A phased plan can use existing offtake, 

options and allied supply. Coverage reporting should show the post-release gap. 

44. ROTATION 

Rotation sells older inventory and buys replacement before deterioration or obsolescence. The 

United States statutory stockpile framework expressly contemplates rotation to prevent deterioration 

or technological obsolescence [6]. 

Rotation requires ordinary-market authority, qualified buyers and replacement funding. It should not 

be treated as a speculative trading programme. 

45. DISPOSAL 

Material may become excess because the protected technology changes, the specification changes or 

the policy target falls. Disposal should follow an approved process that considers market impact, 

confidentiality, environmental duty and public value. 

Debt documents should state whether disposal proceeds repay debt, fund replacement or distribute to 

capital providers. 

46. CUSTODY NETWORK 

Warehouses should meet material-specific requirements for security, environment, segregation, 

packaging, handling and dangerous goods. Location should balance user access, geopolitical 

exposure, cost and concentration. 

Multiple sites can improve resilience while increasing control complexity. Each site requires tested 

records and emergency dispatch. 

47. COLLATERAL MANAGEMENT 

The collateral manager verifies receipts, releases, counts, substitution and reporting for secured 

lenders. Independence, liability, insurance and systems should be assessed. 

Reports should reconcile purchase contract, assay, warehouse record, general ledger and borrowing 

base. Surprise inspections and third-party counts can deter fraud. 

48. ASSAY AND INSPECTION 

Material quality can change through moisture, contamination, oxidation, packaging failure or 

misdescription. Sampling and testing should follow an agreed protocol and chain of custody. 

Dispute procedures should identify the umpire laboratory and treatment of affected lots. A valuation 

haircut cannot solve unusable material. 
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49. INSURANCE 

Coverage may include property damage, theft, transit, contamination, environmental liability, cyber 

incident and business interruption. Policy exclusions, deductibles, valuation basis and government 

action require review. 

Insurance does not cover every price or obsolescence risk. The lender should be loss payee where 

appropriate and receive notice of cancellation. 

50. LOGISTICS 

The reserve must move material from storage to the user's qualified facility during disruption. 

Transport permits, packaging, carriers, routes, borders and delivery slots should be pre-planned. 

A warehouse near supply but far from users may provide poor emergency utility. Release exercises 

should test the physical chain. 

51. DATA AND TRACEABILITY 

Inventory records should capture identity, lot, specification, origin, title, custody, assay, insurance, 

restriction, release and replenishment. Traceability must be proportionate to public policy and user 

qualification. 

The digital record should reconcile to physical counts. Access controls should protect sensitive stock 

levels and user information. 

52. GOVERNANCE 

The board should include appropriate public, financial, industrial and technical expertise while 

preserving clear accountability. Reserved matters can cover portfolio, borrowing, procurement, 

release, disposal, related parties and material contracts. 

Conflict rules are important when users, suppliers or traders hold equity or governance rights. 

Independent decisions may be required for pricing and allocation. 
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53. RISK-ALLOCATION MATRIX 

Table 3. Public-private reserve risk allocation 

Risk Preferred owner Control Financing treatment 

Policy mandate and 

emergency override 
public sponsor statute, contract, 

compensation rule 
guarantee or termination 

protection 

Supplier delivery supplier and reserve qualification, security, 

replacement 
advance restriction and 

reserve 

Material quality supplier, warehouse and 

reserve 
assay, segregation, 

warranty 
ineligibility until accepted 

Price and liquidity equity and reserve diversification, hedging, 

haircuts 
lower advance rate and 

liquidity reserve 

Custody and fraud warehouse and collateral 

manager 
control agreement, 

inspection, insurance 
lender direct rights 

Carrying cost reserve and contracted 

payers 
availability and reservation 

revenue 
minimum coverage 

covenant 

Release allocation public sponsor and reserve published rulebook, audit compensation for directed 

loss 

Obsolescence reserve and users rotation, portfolio review amortisation and valuation 

reserve 

Replenishment reserve and public sponsor committed liquidity and 

offtake 
revolving capacity and 

equity call 

54. PUBLIC-SPONSOR RISK 

Policy can change after capital is committed. The programme may be terminated, redirected or 

required to release at a loss. Private finance requires contractual treatment of these events. 

Protection can include compensation, debt takeout, minimum payment, termination value or 

government guarantee, subject to lawful authority. Political statements are not substitutes for 

enforceable obligations. 

55. MARKET-DISTORTION RISK 

Large procurement can raise prices, crowd out ordinary users or encourage marginal supply. Sudden 

disposal can depress prices and undermine new projects. The IEA advises tailoring governance to 

each material and maintaining investment signals [1]. 

Procurement and release should consider market depth, timing and transparency. Confidentiality may 

remain necessary for security and trading. 

56. MORAL HAZARD 

Shared reserves can discourage manufacturers from holding prudent operating stocks. Eligibility 

should require users to maintain agreed ordinary inventories, diversify suppliers or demonstrate 

disruption exposure. 

Fees and allocation rules can preserve incentives. Emergency access should complement normal risk 

management. 
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57. CONCENTRATION 

A diversified reserve may still depend on one refiner, warehouse, transport route or user. 

Concentration limits should cover supplier, jurisdiction, form, site and end use. 

The risk register should identify common-mode failures. Multiple nominal suppliers can share the 

same upstream source. 

58. COUNTERPARTY CREDIT 

The reserve faces suppliers, warehouses, insurers, users, banks and public payers. Credit assessment 

should reflect exposure type and replacement difficulty. 

User receivables may increase sharply during crisis. Credit support and payment mechanics should 

be established before release. 

59. SANCTIONS AND TRADE CONTROLS 

Material origin, ownership, transport and payment can be affected by sanctions, export controls, 

tariffs and local restrictions. Compliance should operate at procurement, storage, transfer and release. 

Contracts need termination, substitution and blocked-payment provisions. A legally stranded stock 

may retain physical value but fail its policy purpose. 

60. ENVIRONMENTAL AND SOCIAL RESPONSIBILITY 

Strategic urgency does not remove environmental, labour and community risk. Procurement 

standards, traceability and audit should match applicable law and programme policy. 

The reserve should avoid creating demand for material that cannot be responsibly sourced or legally 

sold to intended users. Exceptions require documented authority and consequence. 

61. ACCOUNTING AND TAX 

The vehicle must determine inventory accounting, impairment, foreign exchange, borrowing cost, 

public support, revenue recognition and consolidation. Tax treatment can affect ownership and 

rotation. 

These matters require jurisdiction-specific professional advice. The financial model should be 

reconciled to the approved accounting policy. 

62. PROCUREMENT GOVERNANCE 

Procurement should define competition, permitted negotiation, conflicts, benchmarks, independent 

review and record retention. Specialist commodity traders can provide market access while creating 

agency and information risks. 

Fees, spreads and related positions should be disclosed to the programme within agreed 

confidentiality. Execution quality should be measured against an approved benchmark. 



 

Chennakeshav Adya  |  Stockpile without Stranding Capital  |  2026 

63. FRAUD CONTROLS 

Commodity inventory is exposed to duplicate warehouse receipts, false assay, circular transactions, 

title defects and unauthorised releases. Controls should include independent custody, direct 

confirmation, unique lot records, inspections and payment verification. 

The financing agent should receive information directly from the custodian and assay provider. 

Borrower-provided summaries are insufficient. 

64. CASH WATERFALL 

Operating receipts should first fund taxes, custody, insurance and essential operating cost, then 

senior interest and principal, required reserves, subordinated capital and equity distributions 

according to the agreed priority. 

Emergency release proceeds may have a separate waterfall if public policy requires replenishment. 

The documents should avoid competing claims over the same cash. 

65. COVENANTS 

Core covenants can cover eligible inventory, advance rates, minimum liquidity, debt-service 

coverage, concentration, ageing, insurance, title, custody, public-support validity and reporting. 

Cure mechanisms should distinguish administrative errors from material loss of inventory or 

authority. Repeated data failures may justify tighter controls. 

66. COMPLETION TESTS 

Before full funding, the reserve should demonstrate vehicle authority, capital commitments, supplier 

contracts, qualified inventory, custody, assay, insurance, user agreements, release system, data 

reconciliation and emergency dispatch. 

Completion should include a live or simulated release. Purchase and storage alone do not prove 

availability. 

67. STRESS TESTING 

Stress cases should combine price decline, higher interest, lower fee revenue, delayed rotation, 

supplier failure, warehouse loss, user default and directed release. A severe case should test 

replenishment after a disruption. 

Liquidity and policy support should be modelled with contractual limits. Management intent should 

not be treated as committed funding. 

68. FIRST-LOSS SIZING 

First-loss capital should cover plausible valuation decline, enforcement cost, operating interruption 

and replenishment gap. The calculation should reflect portfolio correlation during geopolitical stress. 

A reserve across several minerals may not be diversified if the same policy event affects all prices 

and users. The equity layer should be tested at portfolio level. 
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69. DEBT TENOR 

Debt tenor should match contracted revenue, rotation and public support. Short facilities can create 

refinancing risk while inventory remains strategically required. Long tenor creates exposure to 

obsolescence and policy change. 

Amortisation can be linked to availability payments or scheduled rotation. A bullet maturity requires 

credible takeout. 

70. CURRENCY RISK 

Minerals may be priced in one currency, purchased in another and funded in a third. User fees or 

public payments may not move with the commodity currency. 

Hedging can reduce mismatch where markets and tenor allow. Residual risk requires liquidity and 

covenant headroom. 

71. INFLATION AND INTEREST 

Storage, insurance, labour and financing cost can rise while contracted fees remain fixed. Fee 

formulas should address measurable cost changes without creating uncontrolled public liability. 

Interest-rate sensitivity should include delayed procurement and refinancing. Fixed-rate public debt 

can stabilise carry, subject to prepayment and duration. 

72. OPERATING DASHBOARD 

The dashboard should show eligible tonnes, protected days, quality, age, location, market value, 

collateral value, user rights, carrying cost, revenue, liquidity, debt service, concentration and 

unresolved exceptions. 

Public reporting can aggregate sensitive holdings. Lenders require detailed data under 

confidentiality. 

73. RELEASE DASHBOARD 

During disruption, decision-makers need available quantity, transport readiness, qualified users, 

allocation, price, credit, dispatch, consumption and replenishment. Reporting frequency may increase 

to daily. 

The dashboard should distinguish authorised, dispatched, delivered and consumed material. 

Announced release is not delivered protection. 

74. AUDIT 

Audit should cover physical inventory, title, valuation, procurement, related parties, custody, release, 

allocation and public payments. Technical specialists may be needed for assay and market valuation. 

Findings should be reported to the board, public sponsor and lenders according to materiality. 

Security restrictions should not prevent necessary assurance. 
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75. SCENARIO GOVERNANCE 

Scenario assumptions should be approved and versioned. Consumption, disruption duration, price, 

lead time and substitution can change materially. 

The board should review the target portfolio after major market or technology change and at a 

defined frequency. Changes should flow into funding and contracts. 

76. INTERNATIONAL COORDINATION 

Multiple national reserves can duplicate the same material or compete during crisis. The EU 

framework contemplates coordination and cross-border accessibility [2], while the IEA recommends 

international collaboration where compatible with domestic policy [1]. 

Coordination can cover information, mutual access, common specifications, logistics and 

replenishment. Legal commitments should define priority during simultaneous disruption. 

77. FINANCING NEW PRODUCTION 

Reserve procurement or offtake can support project bankability by creating demand and price 

visibility. It should not replace technical, environmental, construction and operating diligence. 

Long-term purchase commitments can be staged against project milestones and qualification. Public 

policy may justify support for diversified supply while private lenders still require completion 

protection. 

78. SUPPORTING RECYCLING 

Recovered materials can qualify for reserve procurement where specification, traceability and policy 

allow. Purchase commitments can support recycling investment and circular supply. 

Availability depends on collection, feed composition, process yield and product qualification. 

Forecast recycled output should not be counted as stock before production and acceptance. 

79. OPTION-BASED RESERVE 

An option-based structure pays suppliers for the right to call production during disruption. It reduces 

physical carry but leaves operating and logistics risk at exercise. 

The reserve should test capacity dedication, competing customers, input availability and delivery 

security. Option collateral or performance security may be required. 

80. VIRTUAL INVENTORY 

Virtual inventory aggregates verified stocks held by manufacturers, traders or suppliers under access 

agreements. It can improve visibility and reduce duplicate holdings. 

The programme needs audit rights, minimum levels, encumbrance controls and release enforcement. 

Inventory reported by multiple programmes creates double counting. 
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81. BLENDED PORTFOLIO 

A robust reserve can combine physical stock for immediate use, options for replenishment, long-term 

offtake for new production and virtual inventory for visibility. The mix should reflect material-

specific risk. 

Each instrument should have separate availability, credit and funding assumptions. A portfolio total 

should not treat all rights as equivalent tonnes. 

82. IMPLEMENTATION ROADMAP 

 
Figure 3. Public-private mineral reserve implementation roadmap 

Generic sequence; timing and approvals require programme-specific confirmation. 

83. PHASE ONE: PROTECT 

Define the protected output, disruption scenarios, material bottlenecks, required forms, coverage 

targets and eligible users. Document exclusions and substitution. 

The output is a board- and sponsor-approved protection case for each material. No financing should 

be marketed before this decision is stable. 

84. PHASE TWO: STRUCTURE 

Establish legal authority, vehicle, ownership, public support, user rights, supplier contracts, custody 

and financing. Allocate policy, price, performance and release risk. 

The financial model should connect sources and uses, carry, revenue, rotation, release and 

replenishment under stress. 

85. PHASE THREE: PROCURE 

Run controlled procurement, complete diligence, assay accepted lots, perfect title and security, and 

place material in approved custody. Draw debt only against eligible inventory. 
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Track market impact and supplier concentration. Preserve documentation for public and lender audit. 

86. PHASE FOUR: PROVE 

Reconcile physical and digital records, test warehouse controls, exercise user access, simulate 

emergency release and confirm transport. Stress cash flow and collateral. 

Close critical findings before scaling. The reserve should prove usable supply and financeability 

together. 

87. PHASE FIVE: OPERATE 

Monitor coverage, quality, valuation, carry, fees and covenants. Rotate material, exercise options, 

update user qualification and test release regularly. 

After any release, report delivered protection, financial effect and replenishment plan. Review 

portfolio composition as technology and risk change. 

88. FIRST 100 DAYS 

During the first month, appoint sponsor and board leads, select pilot materials, map users and define 

scenarios. During the second month, choose the vehicle and instruments, request supplier and 

custody proposals, and build the model. During the final period, negotiate core contracts, acquire a 

pilot lot and test an end-to-end release. 

The pilot should be narrow enough to control and broad enough to reveal title, quality, logistics and 

user-integration failures. 

89. DECISION RULE 

Proceed when the reserve protects a defined industrial function, holds or controls qualified material 

in a usable form, has enforceable authority and contracts, funds the full lifecycle, preserves debt 

service under stress and can release and replenish through tested procedures. 

Defer where public support is discretionary, user demand is unqualified, title or custody is weak, or 

revenue depends on crisis sales. These gaps can strand capital before a supply shock occurs. 

90. CONCLUSION 

Strategic mineral inventories can provide a practical buffer against concentrated supply and sudden 

disruption. The reserve creates value only when industry can use it on time. Material selection, form, 

quality, custody, release and replenishment determine that utility. 

Public-private finance can expand capacity by combining policy capital, long-tenor debt, user 

commitments and commercial operating expertise. The structure must translate policy intent into 

enforceable cash flows and loss allocation. A reserve that funds readiness through ordinary 

contracted revenue, rotates ageing material and protects lenders during directed release has a stronger 

chance of delivering security without immobilising capital indefinitely. 
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91. MATERIAL-SPECIFIC TERM SHEETS 

Each mineral should have a schedule to the master programme documents. The schedule should 

specify eligible forms, grades, origin, packaging, storage, re-test interval, users, market reference, 

valuation haircut, advance rate, concentration limit, rotation deadline and release logistics. A single 

generic term sheet can hide material differences. 

The master agreement can preserve consistent governance and financing, while schedules allow 

technical requirements to change without reopening the entire programme. Amendments should 

require technical, credit and public-policy approval where they affect security or collateral. The 

lender should receive notice before a material becomes eligible or its advance rate changes. 

92. PROCUREMENT PACING 

Procurement should consider the relationship between target stock, normal market volume and 

available qualified production. A rapid programme can move prices, exhaust deliverable lots or 

attract opportunistic supply that fails quality standards. Pacing should be approved against a market-

impact assessment. 

The reserve can divide procurement into a pilot lot, initial protection tranche and steady-state 

replenishment. Each tranche should have acceptance, funding and review gates. A pause mechanism 

is useful when price, policy or supplier conditions change materially. The programme should record 

the security cost of delay alongside the financial cost of accelerated buying. 

93. MERCHANT AND AGENT ROLES 

Commodity merchants can source, finance, transport, blend, store and market material. Their 

network can reduce execution time, while their trading positions can create conflicts. The reserve 

should define whether the merchant acts as principal, agent, inventory owner, facility borrower or 

service provider. 

Compensation should identify fixed fees, financing spreads, purchase-sale margin and performance 

incentives. The reserve needs audit access to relevant transaction evidence and a related-party policy. 

Competitive tension can be maintained through multiple agents, benchmarked orders or periodic 

retendering, subject to material-specific market depth. 

94. USER CREDIT AND SETTLEMENT 

Emergency conditions can weaken user liquidity just as material is released. The reserve should 

establish credit limits, guarantees, letters of credit, prepayment or public payment support before 

disruption. Settlement terms should reflect the need for rapid dispatch. 

User default rules should address whether material is redirected, returned or funded by a sponsor. 

Accounts receivable created by release should have a distinct eligibility and reserve policy. The 

borrowing base should not continue valuing the same economic exposure as both inventory and 

receivable after title transfers. 
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95. DIRECTED RELEASE COMPENSATION 

Where government can direct a release, the contract should define the protected creditor and investor 

position. Compensation may equal outstanding secured debt, replacement cost, agreed book value, 

fair market value or another formula. The formula should account for timing, currency, unpaid carry 

and replenishment obligation. 

The payment source and authority require legal verification. A compensation clause without 

appropriation or enforceable payment capacity may provide limited credit support. Lenders should 

test the sequence from direction to payment, including disputes and interim liquidity. Public sponsors 

should understand the contingent liability created by the override. 

96. TRANSPARENCY AND CONFIDENTIALITY 

Public programmes require accountability for mandate, funding, procurement integrity and results. 

Exact holdings, locations, supplier terms and user vulnerabilities may be commercially or nationally 

sensitive. Reporting should separate information that can be aggregated from information that 

requires restricted access. 

The EU reporting framework recognises national-security and confidentiality limits while seeking 

aggregated stock information and release procedures [2]. A public-private reserve can use the same 

principle: disclose governance, aggregate coverage and audited performance, while protecting 

operational details. Confidentiality should not prevent lenders, auditors and authorised oversight 

bodies from obtaining the information needed for their roles. 

97. PERFORMANCE EVALUATION 

The programme should evaluate security service, financial sustainability and market effect. Security 

measures can include qualified coverage, release time, delivered tonnes and protected production. 

Financial measures can include carrying cost, fee recovery, debt-service coverage, valuation change 

and replenishment liquidity. Market measures can include procurement concentration and evidence 

of unintended price distortion. 

Evaluation should compare outcomes with the approved counterfactual and recognise that avoided 

disruption is difficult to observe. A reserve that is never released may still provide preparedness, 

while a reserve that cannot pass exercises has weak evidence of usefulness. Periodic independent 

review can recommend portfolio, funding or governance changes without waiting for a crisis. 
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