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Abstract 

Background. Heavy-industry operators can identify attractive efficiency, electrification and process-heat 

investments while deferring them because capital budgets compete with production, maintenance and 

growth. A service agreement can place equipment funding, delivery and performance responsibility with 

a specialist provider, but it becomes financeable only when payment, measurement, operating interfaces 

and customer credit are defined. Objective. This paper develops a decision framework for provider-

funded industrial energy projects that preserve customer liquidity and create dependable service-

company cash flow. Method. It combines current primary and authoritative sources with a contract 

benchmark, system map, hypothetical sources and uses, customer cash-flow comparison, debt-service 

sensitivities and risk-allocation gates. Findings. Financeable structures separate service availability 

from variable energy output or verified savings, define a baseline and adjustment protocol before 

construction, allocate utility-price and production-volume risk to the party able to manage them, and 

protect lenders through credit support, direct agreements and termination compensation. Accounting 

presentation depends on the facts and applicable standards; a service label does not determine balance-

sheet treatment. Implications. Industrial customers should procure an output and performance standard 

supported by transparent measurement, while providers should finance only contracted cash flow after 

conservative deductions for availability, operating cost, customer concentration and replacement risk. 

All numerical exhibits are hypothetical and describe no identified company or transaction. 

JEL Classification: G31, G32, L14, L52, Q40, Q48 

Keywords: energy as a service, industrial efficiency, process heat, electrification, energy performance 

contract, ESCO, project finance, measurement and verification, service agreement, heavy industry 

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. 

INTRODUCTION 

Industrial efficiency and electrification can produce measurable operating value, yet the equipment 

often loses the internal competition for capital. A plant may need furnaces, compressors, motors, 

pumps, boilers, heat pumps, waste-heat recovery, controls or storage. Management may support the 

economics while reserving cash and borrowing capacity for core production, reliability, working 
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capital and expansion. The investment case therefore requires a commercial structure as well as an 

engineering solution. 

An energy or heat service agreement changes the proposition. A provider designs, finances, owns or 

controls the equipment and delivers an agreed service over time. The customer pays for availability, 

useful energy, verified savings or a defined combination. The provider may fund the asset with 

equity and debt supported by the customer contract. The arrangement can remove the customer's 

upfront payment, transfer selected delivery and performance risks and create a single accountable 

interface. 

The model also creates new exposures. Industrial production changes, energy prices move, baselines 

become disputed, equipment interacts with the customer's process and service interruptions can 

affect output. Customer credit rather than equipment value may determine debt capacity. 

Termination can leave specialised plant without an alternative user. Accounting, tax, security and 

regulatory treatment remain transaction-specific. 

The International Energy Agency reports that industry represents nearly forty per cent of global final 

energy consumption and that energy-intensive industries account for three-quarters of industrial 

demand. It identifies process optimisation, efficient motor systems and electrification of lower-

temperature heat as important measures.[1] The European Commission describes energy efficiency 

as a service as a model in which an energy service company finances and manages projects while 

users pay performance-based fees linked to savings or service provision.[2] This paper translates 

those principles into a finance and contract framework for industrial decisions. 

1. DEFINE THE BOARD DECISION 

The board decision is whether a long-term service contract creates more value than self-funded 

equipment, leased equipment or deferred investment. The comparison should cover total cash cost, 

risk transfer, operating flexibility, financing capacity, technical capability and exit exposure. A lower 

upfront payment alone does not establish value. 

The approval paper should state the service required, the equipment boundary, contract term, 

expected operating benefit, payment formula, performance standard, credit support, termination 

exposure and residual-value assumption. It should identify which risks remain with the customer and 

which transfer to the provider. 

The decision should use a common operating scenario across alternatives. Production volume, utility 

prices, maintenance regime and equipment life must be consistent. Any accounting, tax or regulatory 

conclusion should be supported by transaction-specific professional analysis. 

2. START WITH THE INDUSTRIAL PROCESS 

The service begins at the production process rather than at the financing instrument. Map the 

required temperature, pressure, flow, quality, uptime, ramp rate, redundancy and maintenance 

windows. Identify the production constraint that the service must respect. 

Heat, power, compressed air, cooling and motor output have different operating characteristics. A 

heat pump may suit a stable low-temperature load. An electric boiler may respond quickly while 
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carrying power-price exposure. Thermal storage can shift consumption. Waste-heat recovery 

depends on the availability and condition of a source stream. 

The technical boundary should show where the provider takes responsibility and where the customer 

retains it. Ambiguous interfaces create disputes when performance is affected by feedstock, 

production schedules, upstream equipment or operator actions. 

3. SEPARATE THE ASSET FROM THE SERVICE 

The provider may own equipment while the customer purchases useful output. The contract should 

distinguish title, possession, control, maintenance responsibility and the service obligation. 

Ownership alone does not determine who bears performance or utilisation risk. 

A service specification can state delivered heat, electricity, compressed air, cooling, steam or verified 

energy savings. The provider should remain free to optimise equipment within agreed limits, while 

the customer retains protections for safety, production quality and site operations. 

The financing model should value contracted cash flow separately from residual equipment value. 

Site-specific assets can have limited removal value. Debt should not rely on an optimistic resale 

assumption when dismantling, transport and recommissioning are uncertain. 

4. CHOOSE THE SERVICE MODEL 

Four common structures are output-as-a-service, shared savings, guaranteed savings and managed 

energy. Under output-as-a-service, the customer pays for useful energy or capacity. Under shared 

savings, the provider receives a defined share of measured cost reduction. Under guaranteed savings, 

the customer may finance equipment and the provider guarantees performance. Managed energy 

combines operation, maintenance and optimisation. 

The World Bank distinguishes shared-savings and guaranteed-savings models and notes that 

financing responsibility differs between them.[3] The structure should follow the customer's capital 

constraint, the provider's balance sheet, measurement feasibility and the controllability of savings. 

For heavy industry, an availability charge plus a variable output charge often gives clearer risk 

allocation than a pure savings share. The customer receives reliable service and the provider can 

recover fixed capital independently of production volume within defined bands. 

5. ESTABLISH THE COUNTERFACTUAL 

Savings exist only against a counterfactual. Define what would have happened without the project: 

continued operation of existing equipment, scheduled replacement, production growth, maintenance 

changes or compliance expenditure. A weak counterfactual can overstate value and provoke disputes. 

Record baseline energy consumption, production output, product mix, operating hours, weather 

where relevant, equipment condition and utility tariffs. Define the historical period and explain 

exclusions. The baseline must be representative enough for the decision and practical enough for 

continued administration. 
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The US Department of Energy states that baselines are compared with post-installation use and that 

the measurement and verification plan should document conditions, assumptions, calculations, utility 

rates, responsibilities and adjustment rules.[4] Those items should be agreed before capital is 

committed. 

6. SELECT THE MEASUREMENT BOUNDARY 

The measurement boundary determines which effects enter the payment calculation. An equipment-

level boundary can isolate a motor, furnace or compressor. A system boundary can capture 

interactions. A whole-site boundary can reflect total performance while introducing production and 

operational noise. 

Use the narrowest boundary that captures material effects. Complex integrated projects may require 

multiple meters and a reconciliation to site consumption. The chosen method should reflect the size, 

variability and performance risk of the measure. 

DOE guidance describes measurement options ranging from key-parameter and full-parameter 

measurement to whole-facility analysis and calibrated simulation.[5] A complex process-heat project 

generally needs more rigorous measurement than a standard lighting replacement. 

7. WRITE THE ADJUSTMENT PROTOCOL FIRST 

Industrial baselines change when production, product mix, shift patterns, raw materials, weather, 

maintenance or site configuration changes. The contract should state routine and non-routine 

adjustments, data sources, approval rights and dispute procedures. 

Routine adjustments can use agreed formulas for output, ambient conditions or operating hours. 

Non-routine adjustments address events such as a new production line, decommissioning or a major 

process redesign. Each adjustment should preserve the economic intent without rewriting the 

bargain. 

The provider should not bear demand changes controlled by the customer. The customer should not 

pay for savings created by an unrelated production shutdown. Transparent adjustment rules protect 

both positions and improve lender confidence. 

8. DEFINE USEFUL OUTPUT 

A process-heat agreement should specify temperature, pressure, flow, quality, availability and 

delivery point. An electricity service should specify capacity, voltage, frequency, power quality and 

permissible interruptions. A compressed-air service should specify pressure, dryness, purity and 

volume. 

Useful output should be measurable at a clearly identified meter. State meter ownership, calibration, 

access, data retention and fallback treatment. Define how data gaps are estimated and when an 

independent test applies. 

The payment formula should follow useful output rather than gross energy input unless input 

efficiency is the service itself. This keeps the provider responsible for conversion performance while 

the customer pays for production value received. 
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9. SPLIT FIXED AND VARIABLE PAYMENTS 

The provider incurs capital and fixed operating cost even when the customer's plant runs below plan. 

A pure volumetric tariff transfers customer utilisation risk to a party that cannot control it. A fixed 

availability payment can recover debt service, fixed maintenance, insurance and required return for 

reserved capacity. 

The variable payment should reflect actual output and variable inputs. It can pass through power, 

fuel, water, consumables and emissions costs using objective indices. The split makes risk visible 

and reduces pressure to hide fixed recovery in an inflated unit price. 

Availability deductions should apply when the provider fails to deliver. Their size should reflect 

production impact, available redundancy and cure. Repeated failure can trigger stronger remedies 

while a single minor event receives a proportionate credit. 

10. SET A MINIMUM SERVICE COMMITMENT 

A provider cannot finance dedicated equipment against optional demand. The contract can require a 

minimum annual payment, reserved capacity fee, minimum quantity or deficiency payment. The 

obligation should reflect capital committed for the customer. 

Flexibility can be preserved through nomination bands, make-up rights and seasonal profiles. A 

customer that pays a shortfall may use additional service later when capacity is available. Make-up 

rights should expire before they interfere with later contracted demand. 

The minimum commitment should be stress-tested against the customer's own production 

economics. An obligation that becomes unaffordable during a normal downturn creates renegotiation 

and credit risk, even when legally enforceable. 

11. ALLOCATE UTILITY-PRICE RISK 

Power and fuel prices can dominate service cost. The parties should decide which prices pass 

through, which remain fixed, which are hedged and which move within sharing bands. The 

allocation should follow control and hedgeability. 

The provider can bear conversion efficiency while the customer bears the market price of electricity. 

Alternatively, the provider can quote a bundled tariff supported by hedges or supply contracts. The 

contract should address hedge cost, collateral, basis risk and replacement when an index disappears. 

EIB guidance notes that ESCOs commonly avoid taking unpredictable energy-price risk and measure 

physical savings valued under an agreed price convention.[6] Heavy-industry service contracts 

should avoid placing unhedgeable commodity exposure inside a fixed fee without adequate capital. 

12. ALLOCATE PRODUCTION-VOLUME RISK 

Production volume belongs with the customer unless the provider influences it. The provider should 

remain responsible for capacity, efficiency and availability within the agreed operating envelope. 

The customer should provide forecasts and nominations and maintain minimum payments for 

dedicated capacity. 
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The financial model should test downturns, outages and product-mix shifts. Correlated pressure can 

arise when low production reduces both service revenue and customer credit. A minimum payment 

helps but cannot substitute for a solvent customer. 

Contracts can include relief for prolonged site closure, yet relief should trigger a buyout, term 

extension, credit support or other economic restoration. Uncompensated suspension can make project 

debt unserviceable. 

13. ALLOCATE PERFORMANCE RISK 

Performance risk includes installation quality, efficiency, output, degradation and availability. The 

provider should bear risks it can manage through design, procurement, operation and maintenance. 

The guarantee must specify the test method, operating conditions and remedy. 

A performance shortfall can create service credits, additional work, fee reduction or compensation. 

Remedies should restore the agreed economics without creating unlimited liability. Severe or 

repeated failure can trigger replacement, step-in or termination. 

DOE describes quality assurance and measurement as central to performance contracts because 

savings and equipment performance must be verified during the contract term.[7] The contract 

should connect engineering acceptance, ongoing measurement and payment. 

14. ALLOCATE SITE AND INTERFACE RISK 

The customer controls site access, production schedules, upstream equipment and many safety 

systems. The provider controls its equipment and personnel. A responsibility matrix should allocate 

permits, utilities, shutdowns, tie-ins, civil works, hazardous materials and operator coordination. 

Site-condition risk requires surveys and a change process. Hidden utilities, contamination, structural 

limitations or inadequate electrical capacity can change cost and schedule. The party best able to 

investigate and manage each condition should bear it. 

The schedule should reserve defined outage windows. Delayed access can extend completion and 

increase financing cost. The contract should state compensation, mitigation and the effect on the 

service commencement date. 

15. DESIGN CONSTRUCTION ACCEPTANCE 

Construction acceptance should verify safe installation, legal compliance, output, efficiency, 

controls, metering and integration. Mechanical completion alone does not establish service 

performance. 

Use staged tests: factory acceptance, site acceptance, commissioning, reliability run and final 

performance test. Define test conditions and correction when customer production cannot provide the 

planned load. Independent witnessing may be appropriate for material tests. 

Debt draw and service payments should follow objective milestones. Retention, liquidated damages, 

bonds and parent support can protect delay and performance exposure. The financing model should 

include commissioning ramp and contingency. 
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16. COORDINATE MAINTENANCE 

The provider should maintain the assets required to deliver the service. The scope should include 

preventive, predictive and corrective maintenance, spare parts, software, controls, inspections and 

statutory tests. The customer should maintain connected site equipment under its control. 

State response times, planned outages, spare strategy and lifecycle replacements. A low operating fee 

that omits major overhaul creates a later funding gap. The tariff and reserve policy should cover the 

full contract term. 

Performance data can support condition-based maintenance. Access, cybersecurity and data 

ownership must be defined. The provider should receive enough data to operate; the customer should 

retain protections for production and commercially sensitive information. 

17. PROTECT OPERATIONAL CONTINUITY 

Industrial service failure can interrupt production far beyond the value of the energy supplied. The 

architecture should include redundancy, backup supply, bypass, storage or an agreed customer 

contingency. The required level follows the production consequence. 

Liability should distinguish service credits, direct damage and consequential production loss. 

Insurance and contractual caps need to align. A provider cannot finance an obligation with uncapped 

exposure to an entire plant's lost margin. 

The customer should retain emergency rights to operate or bypass equipment when safety or 

production requires it. Those rights should preserve warranty and performance allocation through 

documented procedures. 

18. ESTABLISH CUSTOMER CREDIT QUALITY 

Provider debt is often supported by the customer's long-term payment obligation. Review financial 

statements, liquidity, leverage, ownership, industry cyclicality, site importance and legal 

enforceability. A strong operating site can still sit within a weak contracting entity. 

Credit support may include a parent guarantee, bank letter of credit, funded reserve, deposit, 

insurance or prepayment. Size support to the cure and replacement period, debt service, fixed 

operating cost and decommissioning exposure. 

Credit should be monitored through reporting covenants and objective triggers. A downgrade, 

ownership change, repeated late payment or covenant breach can require additional support before 

the exposure becomes acute. 

19. REDUCE CUSTOMER CONCENTRATION 

A portfolio of service agreements can support diversified financing. The benefit depends on 

independence across customers, sectors, geographies, technologies and contract expiry. Several 

plants in one cyclical sector may fail together. 
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Standardised contracts, equipment and measurement methods reduce portfolio administration and 

refinancing cost. Bespoke site interfaces can remain while core payment, credit and reporting 

provisions follow a common framework. 

The lender model should apply single-name limits, sector limits and stressed default timing. A 

reserve cannot permanently replace lost revenue. The provider needs remarketing, equipment 

redeployment or replacement-customer options where practical. 

20. USE A DEDICATED PROJECT COMPANY 

A special-purpose company can own equipment, receive service payments and borrow against the 

contract. It separates project cash flow and security from the wider provider group. The structure 

must retain sufficient technical and financial support. 

The project company can contract with an engineering contractor, operator, equipment supplier and 

customer. Lenders may take security over assets, accounts, shares and material contracts subject to 

local law. Direct agreements preserve cure and transfer rights. 

Thinly capitalised structures create fragility. Sponsor equity, contingent funding and reserve 

accounts should cover construction, ramp, performance and customer-payment volatility that senior 

debt cannot absorb. 

21. SIZE DEBT FROM CONTRACTED CASH FLOW 

Debt capacity should begin with fixed and minimum contracted payments. Deduct operating cost, 

maintenance, insurance, taxes, reserves, performance deductions and conservative availability. 

Variable output above the minimum can support limited debt only where it is demonstrably 

dependable. 

The model should calculate debt-service coverage, loan life coverage, break-even availability and 

customer-default exposure. It should stress utility prices, production, operating cost, degradation, 

delays and interest rates. 

Residual value, contract extensions and future projects belong in the equity case until supported by 

evidence. Senior debt should be repaid from the existing agreement within an appropriate tail before 

expiry. 

22. MATCH DEBT TENOR TO CONTRACT TENOR 

The loan should amortise within the non-cancellable service term, leaving time to cure operational 

underperformance or refinance. A debt maturity beyond contract expiry relies on renewal or 

merchant value that may not exist. 

Customer termination options shorten the effective term unless protected by a buyout. Renewal 

options controlled by the customer should be treated as upside. Extension rights become base-case 

value only after they are exercised or otherwise enforceable. 



 

Chennakeshav Adya  |  Heavy-Industry Service Agreements  |  2026 

Equipment life can exceed the service term, but site-specific removal cost may absorb residual value. 

The financing should show whether the asset can serve another customer and what modification 

would be required. 

23. BUILD RESERVE ARCHITECTURE 

Reserves should address debt service, major maintenance, lifecycle replacement, customer payment 

delay and decommissioning. Their size should follow quantified exposures rather than a generic 

percentage. 

A debt-service reserve protects short disruption while a liquidity facility can address seasonal 

working capital. A major-maintenance reserve accumulates cash for scheduled overhaul. Credit 

support addresses customer default and should not be double-counted as unrestricted liquidity. 

Release tests can depend on performance history, coverage, remaining term and customer credit. 

Restricted cash should remain visible in equity-return analysis because trapped liquidity has a cost. 

24. PRICE THE SERVICE TRANSPARENTLY 

The service price should identify fixed availability, variable output, input pass-through, maintenance, 

monitoring, taxes and extraordinary change. Transparency improves approval and makes later 

disputes easier to resolve. 

Benchmark the price against the customer's avoided capital, avoided energy, avoided maintenance, 

reliability value and emissions obligations. The provider should earn a return for capital and risks 

assumed, while the customer retains measurable value. 

A headline unit price can mislead when production varies. Compare present-value cash cost across 

scenarios and show the break-even production, utility price and availability. Include termination and 

end-of-term options. 

25. PROTECT AGAINST INFLATION 

Long-term contracts require an inflation mechanism. Different cost components may follow different 

indices. Labour, equipment, insurance and local services do not necessarily move together. 

Use a weighted formula, cap, floor or periodic reset that reflects the cost base. A single broad index 

can create margin mismatch. Pass-through items should require evidence and efficient procurement 

obligations. 

Debt should be tested under inflation scenarios. A nominal fixed tariff with floating operating cost 

weakens coverage. An indexed tariff can preserve coverage while increasing the customer's budget 

variability. 

26. TREAT ACCOUNTING AS A SEPARATE WORKSTREAM 

The commercial label does not decide accounting treatment. Asset control, identified equipment, 

substitution rights, payment structure, term and other facts can affect classification under applicable 

standards. 
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The parties should obtain accounting advice on the actual contract and technical configuration before 

approval. Desired presentation should not drive artificial risk allocation that undermines the 

economics or conflicts with substance. 

The financial comparison should remain valid under plausible accounting outcomes. Liquidity, cash 

flow, covenant and return are distinct from presentation. The board paper should state any unverified 

accounting assumption as an assumption and identify the required opinion. 

27. ADDRESS TAX AND LEGAL STRUCTURE 

Tax treatment can affect ownership, depreciation, indirect tax, withholding, import duties and 

transfer at expiry. Local law determines security, step-in, enforceability and licensing. Cross-border 

equipment and services can add permanent-establishment and currency issues. 

The structure should allocate tax changes and compliance responsibilities. A gross-up or change-in-

law clause needs boundaries, evidence and mitigation. A tax benefit assumed in pricing should be 

confirmed before financial close. 

Legal diligence should review site rights, permits, environmental obligations, access, insolvency 

treatment, assignment and termination. The provider needs durable rights to operate, maintain and 

recover equipment where removal is practical. 

28. COORDINATE PERMITS AND GRID CAPACITY 

Electrification can require additional grid connection, transformers, substations, protection systems 

or demand-response controls. Grid capacity can determine schedule and economics. The 

responsibility matrix should state who applies, pays and bears delay. 

Process-heat systems may require pressure-system, emissions, water, fire and environmental 

approvals. Provider ownership does not remove the customer's site obligations. Both parties need 

coordinated compliance. 

The service commencement date should follow critical permits and connections. Early equipment 

orders should be limited until long-lead and approval risks are understood or contractually protected. 

29. INTEGRATE RENEWABLE POWER 

On-site solar, storage or a power purchase agreement can support electrified heat. Their output 

profile must be reconciled with industrial demand. An annual renewable-energy balance does not 

guarantee hourly power for a continuous process. 

The contract should allocate intermittency, grid imports, curtailment, storage operation and 

environmental attributes. The customer may value emissions evidence while the lender values 

dependable payment. Each attribute should have a clear owner. 

The financial model should separate energy cost, network charges, demand charges and balancing. 

Electrification can reduce fuel exposure while increasing sensitivity to power tariffs and connection 

constraints. 
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30. MANAGE CARBON VALUE 

Carbon savings may create compliance value, customer value or tradable attributes. Define the 

calculation boundary, emissions factors, ownership, verification and double-counting protections. 

The service fee should not assume a carbon value that lacks an enforceable route. 

Where the customer retains environmental attributes, the provider may still guarantee technical 

performance. Where the provider monetises attributes, the customer needs clarity on which claims it 

may make. 

Change in emissions methodology should use an objective adjustment process. Payment disputes 

should not suspend essential service unless the underlying safety or legal condition is affected. 

31. USE DIGITAL CONTROL CAREFULLY 

Sensors, analytics and optimisation software can improve efficiency and detect degradation. The 

contract should define data collection, model governance, cybersecurity, access, retention and 

permitted use. Industrial operational data can be commercially sensitive and safety-critical. 

Automated recommendations should remain within approved operating limits. Control authority, 

human override and incident response must be explicit. Software updates should follow testing and 

change control. 

The IEA identifies digitalisation-enabled AI as a tool for detecting industrial inefficiencies.[1] The 

business case should value verified operating improvement rather than assume a generic technology 

premium. 

32. CREATE LENDER DIRECT AGREEMENTS 

A direct agreement gives lenders notice and cure rights before the customer terminates. It can 

recognise step-in, replacement of the provider and transfer to a qualified operator. These rights 

protect service continuity as well as debt. 

The customer should retain safety, compliance and technical qualification protections. Cure periods 

should reflect the default while avoiding indefinite uncertainty. Payment obligations during cure 

should be clearly defined. 

Direct agreements should align with site rights, equipment security and major subcontract transfers. 

Conflicting consent rights can make enforcement unworkable. 

33. DESIGN TERMINATION PAYMENTS 

Termination compensation should reflect cause. Customer default can require outstanding allocated 

debt, break costs, committed operating liabilities, removal cost and an agreed return component, less 

recoveries. Provider default should protect the customer and recognise cure, equipment value and 

transition cost. 

Prolonged force majeure can use a shared formula. Change in law can follow control and 

jurisdiction. Voluntary customer termination should restore the provider's expected capital recovery 

within agreed limits. 
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The formula should be capable of calculation at any date. A large theoretical payment from a weak 

customer adds little credit value unless supported by a guarantee, letter of credit or funded 

mechanism. 

34. PLAN THE END OF TERM 

End-of-term options may include customer purchase, provider removal, extension or transfer to a 

new service contract. The agreement should specify price, condition, testing, data, spare parts and 

site restoration. 

A purchase price can be fixed, formula-based or independently valued. A nominal transfer can affect 

accounting and tax analysis. Removal rights require practical access and a plan for connected 

systems. 

Lifecycle maintenance should preserve the asset through the final year. A provider with no residual 

obligation may otherwise defer expenditure. Handover standards and inspection rights should begin 

before expiry. 

35. AGGREGATE SMALLER PROJECTS 

Individual efficiency projects may be too small for efficient standalone financing. A provider can 

aggregate sites under standard contracts, equipment and measurement protocols. Portfolio scale can 

diversify customer risk and reduce transaction cost. 

The EIB-backed Solas Sustainable Energy Fund illustrates financing for ESCO projects and service 

models, including fixed monthly payments for lighting as a service.[8] EIB initiatives also support 

financing platforms that combine standardisation, guarantees and long-term capital.[9] 

Aggregation requires data consistency. Each project should meet eligibility, credit, technical and 

documentation standards. Weak assets should not enter the pool merely to increase volume. 

36. USE CREDIT ENHANCEMENT SELECTIVELY 

Guarantees, first-loss capital and public facilities can address lender unfamiliarity, small project size 

or emerging-provider credit. They should cover a defined risk and preserve incentives for diligence 

and performance. 

The World Bank's work on Indian ESCO finance describes a partial risk-sharing facility designed to 

support bank lending to qualified ESCO projects.[10] The broader lesson is that finance, standard 

contracts and technical capacity must develop together. 

Credit enhancement should not conceal an uneconomic service. The project must still demonstrate 

customer value, credible payment and technical delivery after support expires. 

37. CREATE A PROCUREMENT PROCESS 

The customer should procure a defined output, baseline method, risk allocation and evaluation 

model. Bidders can then optimise technology and financing while remaining comparable. A 

specification that dictates every component can weaken provider accountability. 
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Evaluation should include present-value service cost, performance guarantee, availability, credit, 

financing certainty, contract terms, operating capability and transition plan. The cheapest nominal 

tariff may carry higher pass-through or weaker guarantees. 

Dialogue can refine site interfaces and measurement before final bids. The customer should preserve 

competition while giving bidders sufficient data to price risks responsibly. 

38. RUN CONFIRMATORY DILIGENCE 

Confirmatory diligence should test energy data, production records, equipment condition, site access, 

permits, customer credit, utility supply, tax, legal rights and the proposed measurement plan. Each 

finding should flow into contract, design or model. 

Data gaps should produce conditions, contingencies or conservative assumptions. They should not be 

hidden inside a point estimate. The provider should identify which assumptions remain customer 

dependencies. 

Independent technical review can focus on performance, degradation, maintenance and interface 

risks. Lender diligence should use the same controlled evidence base as the investment committee. 

39. BUILD THE IMPLEMENTATION PLAN 

The plan should sequence audit, design, permits, financing, procurement, site works, commissioning 

and service commencement. It should identify long-lead equipment, outage windows and customer 

dependencies. 

Use stage gates that cap capital at risk. Development expenditure can proceed before final 

documentation; equipment orders and construction should require executed contracts, permits, 

financing and acceptable credit. 

Each gate should state evidence, authority and expiry. Changed production plans, utility prices, 

capital cost or customer credit should trigger revalidation. 

40. MONITOR PERFORMANCE MONTHLY 

Monthly reporting should show availability, output, input consumption, verified savings, baseline 

adjustments, service credits, maintenance, incidents, invoicing and collections. The report should 

reconcile technical and financial performance. 

Exceptions require owners and deadlines. Persistent meter gaps, customer access delays or 

deteriorating efficiency can become financing issues before annual review. Lenders may receive a 

defined subset of reports. 

DOE guidance requires continuing measurement and verification during the performance period and 

emphasises documented annual review.[11] Industrial contracts benefit from more frequent 

operational control where process value is high. 
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41. TEST THE CUSTOMER VALUE CASE 

The customer comparison should include avoided upfront capital, service payments, residual value, 

maintenance, utility cost, reliability, internal resources, accounting outcomes and termination. 

Discount rates should reflect each alternative's risk. 

The service agreement can preserve liquidity while costing more over time because the provider 

funds capital, risk and capability. The premium is justified only when risk transfer and execution 

value exceed its cost. 

Sensitivity should identify the conditions under which self-funding becomes preferable. A 

transparent crossover analysis supports negotiation and prevents a capital-light narrative from 

replacing economics. 

42. TEST THE PROVIDER VALUE CASE 

The provider needs a return after construction, operating, credit, financing and residual-value risk. 

The model should separate contracted margin from optional optimisation and future projects. 

Equity return should be tested under delay, lower availability, higher maintenance, customer 

downgrade, lower production and early termination. Funding headroom should cover scenarios that 

remain plausible after mitigation. 

Portfolio growth can create value, but each contract should stand on its own evidence. The provider 

should avoid using new projects to fund deficits in existing ones. 

43. USE A RISK-ADJUSTED CONTRACT BENCHMARK 

Compare structures across capital source, customer payment, performance guarantee, baseline 

dependence, volume risk, utility-price risk, credit exposure and residual value. A shared-savings 

contract is not inherently superior to an output tariff; suitability depends on facts. 

The European Commission describes service fees linked to savings or service provision and 

highlights removal of upfront cost and management barriers.[2] Those advantages require 

enforceable measurement and capable delivery. 

The benchmark should indicate which risk each clause transfers and the price of that transfer. 

Undefined risk eventually reappears as contingency, financing cost or dispute. 

44. SET INVESTMENT-COMMITTEE THRESHOLDS 

The committee should approve minimum customer credit, contract term, fixed-revenue coverage, 

availability, contingency, reserve and debt-service metrics. Thresholds should reflect technology 

maturity and customer concentration. 

The paper should show base, downside and break-even cases. Hypothetical values can illustrate the 

method; actual approval requires transaction evidence. All assumptions should have an owner and 

verification date. 

Conditions should be limited to matters that can be closed. Open-ended reliance on future savings, 

refinancing or accounting treatment weakens governance. 



 

Chennakeshav Adya  |  Heavy-Industry Service Agreements  |  2026 

45. PROTECT AMENDMENT CONTROL 

Material amendments to price, minimum payment, term, performance, credit support, termination or 

site rights can change debt capacity. The finance documents should require consent for defined 

changes while allowing ordinary operational administration. 

Every amendment should update the model and risk register. Side letters and informal concessions 

can create unrecorded value leakage. A central contract owner should maintain the controlled 

version. 

Customer-requested expansions should pass a new investment gate. Existing lenders, equipment 

capacity and service performance may constrain incremental commitments. 

46. USE AN EVIDENCE-LED NEGOTIATION PLAN 

Quantify the value of each term before negotiation. A longer term, stronger minimum payment or 

parent guarantee can support more debt and lower the tariff. Greater customer flexibility may require 

higher fixed cost or equity. 

Offer coherent packages rather than isolated concessions. The customer can choose between stronger 

commitment at a lower price and greater flexibility at a higher price. Each option should preserve 

minimum financeability. 

Maintain an issues list connecting commercial language, legal drafting, technical effect, model 

impact and approval authority. Resolve high-value terms early. 

47. APPLY THE FINAL INVESTMENT GATE 

Final investment requires an executed service agreement, confirmed site rights, permits, customer 

credit support, coordinated construction contracts, funded capital, verified baseline, measurement 

plan and acceptable downside coverage. Each item should have documentary evidence. 

The approval should state remaining risks and the party bearing them. It should distinguish observed 

data, contractual facts and hypothetical modelling. Any condition waived should have a quantified 

effect and named authority. 

Approval should expire if financial close or construction notice does not occur by a stated date. 

Material changes should return to the committee. 

48. DEFINE THE OPERATING MANDATE 

The final mandate should authorise the service system, financing package and governance process. It 

should specify output, minimum payment, performance standard, credit support, debt limit, reserves, 

contract tail and reporting. 

Management authority should cover routine delivery within those limits. Changes that reduce fixed 

revenue, weaken credit, increase debt, alter termination protection or expose the customer to 

unapproved production risk should require reapproval. 

The operating mandate turns a project approval into a controlled long-term service business. It 

connects industrial value to contractual cash flow and measurable performance. 
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CONCLUSION 

Heavy-industry service agreements can fund efficiency, electrification and process heat while 

preserving customer capital for core operations. Their value comes from an integrated structure: a 

defined output, clear equipment boundary, durable site rights, transparent measurement, dependable 

payment and capable delivery. 

Financeability depends on allocation. The provider can bear design, construction, maintenance and 

controllable performance. The customer generally bears production demand and retains obligations 

for site interfaces under its control. Utility-price exposure should follow hedgeability. Customer 

credit and termination protection support the provider's debt. 

The strongest commercial model separates availability from variable output and agrees the baseline 

before construction. Debt is sized from conservative contracted cash flow, with reserves for 

temporary disruption and equity for residual uncertainty. Accounting, tax and legal treatment receive 

separate transaction-specific analysis. 

The board can then compare service procurement with self-funded capital on a complete basis. The 

decision becomes a choice about cash flow, risk and operating capability, supported by evidence and 

governed through the life of the agreement. 

DECISION EXHIBITS 

 
Figure 1. Heavy-industry service and financing system 

Proposed decision architecture based on the sources and analysis in this paper. 
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Table 1. Heavy-industry service-model benchmark 

Model Customer payment Provider risk Customer risk Best fit 

Output as a service availability plus 

useful output 
equipment, operation 

and efficiency 
demand and site 

interfaces 
measurable heat, 

power, air or cooling 

Shared savings agreed share of 

verified saving 
capital, performance 

and baseline 
production and 

adjustment integrity 
stable, measurable 

consumption 

Guaranteed savings debt payment plus 

performance 

guarantee 

performance shortfall financing and 

repayment 
creditworthy 

customer with 

funding capacity 

Managed energy operating fee and 

pass-through 
operation and 

maintenance 
capital and 

commodity price 
customer-owned 

infrastructure 

Hybrid service fixed capacity, 

variable output and 

savings incentive 

defined capital and 

performance 
minimum 

commitment and 

demand 

complex industrial 

integration 

Proposed qualitative benchmark; applicable law and transaction documents control. 

 
Figure 2. Hypothetical service-project debt coverage sensitivity 

Wholly hypothetical; values describe no identified company or transaction. 
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Table 2. Hypothetical sources and uses for a service project 

Uses Share of total uses Sources Share of total sources 

Process and energy 

equipment 
47% Sponsor equity 32% 

Electrical, civil and site 

integration 
20% Senior project debt 48% 

Engineering, development 

and permits 
9% Customer contribution 8% 

Financing, reserves and 

working capital 
12% Grant or credit 

enhancement 
12% 

Contingency 12% Total sources 100% 

Total uses 100%   

Illustrative percentages only; transaction-specific commitments and costs are required. 

 
Figure 3. Hypothetical customer cash-flow comparison 

Wholly hypothetical; cumulative values describe no identified company or transaction. 
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Table 3. Risk allocation and investment gates 

Gate Minimum evidence Principal risk allocation Maximum cumulative 

capital at risk 

Opportunity screen process need, utility data 

and site sponsor 
provider development risk 0.2% 

Investment-grade audit baseline, operating 

envelope and concept 

design 

shared data and design risk 1.0% 

Bankable contract minimum payment, M&V, 

credit and site rights 
allocated by contract 4.0% 

Final investment permits, finance, EPC 

security and downside 

coverage 

sponsor, customer and 

lenders 
100% 

Service commencement acceptance tests, meters 

and operating readiness 
contractor and operator retained capital 

Expansion performance history and 

new contracted demand 
project board next module budget 

Proposed governance framework; percentages are hypothetical caps on cumulative capital at risk. 

APPENDIX A QUESTIONS FOR THE INVESTMENT COMMITTEE 

1. Which industrial output or saving is being purchased and at which measurement boundary? 

2. Which equipment, site interfaces and operating obligations sit with each party? 

3. Which fixed or minimum payments support capital recovery and debt? 

4. How are utility prices, production changes and baseline adjustments allocated? 

5. Which performance standards, testing methods and remedies apply? 

6. Which customer entity signs and what credit support protects payment and termination? 

7. How does the non-cancellable contract term compare with debt tenor and equipment life? 

8. Which permits, connections and shutdown windows remain outstanding? 

9. Which downside cases reduce coverage below covenant or equity thresholds? 

10. Which reserves, guarantees and direct agreements protect temporary disruption? 

11. What happens at expiry, early termination, customer default or provider failure? 

12. Which changes require management action or board reapproval? 
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