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Typical project life cycle expenditureTypical project life cycle expenditure

Source: ETSU, Cleaner Coal Technologies: Financing, 1999
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Sustainable energy projects: 
development and implementation

Sustainable energy projects: 
development and implementation

Steps (Success Factors):
Assessment of needs and resources
Identifying/assessment of partners & stakeholders
Conduct of feasibility study 
Preparation of contracts and permits
Tendering of equipment supply
Financing of the project
Detailed design, engineering and construction
Operation and maintenance
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Seek professional advice at early stage on: 
- technical matters
- structuring of the project 
- sourcing and mobilisation of funds

Key advisers:
- technical
- financial 
- legal 

Early competent adviceEarly competent advice
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Assessment of needs and resourcesAssessment of needs and resourcesAssessment of needs and resources
Assessment of needs and market

Assessment of resources
- Survey of fuel resources: primary and potential back-up
- Logistics and fuel handling
- Characteristics of fuel

Assessment of technology and supply
- Comparative costs and benefits 
- Technical reliability
- Manufacturer’s capability
- Environmental considerations
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Assessment of partners/stakeholdersAssessment of partners/stakeholders
Sponsors
- 100% facility owned, JV, or third party implementation

Off-takers of energy produced
- Captive
- Export of energy to grid and/or other customers

Government
- Favorable regulatory policies
- Appropriate incentives and subsidies

General public, local community, NGOs
- Awareness, acceptance and support
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Provide optimum configuration & alternative options
- Current and future energy requirements
- Availability of resources within the facility
- Integration with existing equipment 

Clear, comprehensive, and accurate financial model 
showing: 
- all costs
- project/shareholder returns
- lender coverage ratios
- conservative assumptions 

Use of Sensitivity analysis demonstrating project 
viability at  different scenarios

Conduct of feasibility studyConduct of feasibility study
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Checklist for contracts, licenses, permits and 
consents necessary for development 

Rigorous planning with realistic time schedule

Legally sound contractual arrangements that allow 
for:
- Performance guarantees
- Liquidated damages
- Arbitration at an acceptable neutral location

Soundly conceived projects may fail because of 
problems related to permits and consents

Preparation of contracts and permitsPreparation of contracts and permits
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Tendering of equipment supplyTendering of equipment supply

Systematic approach using internationally 
accepted procurement procedures for the required 
equipment and services supply

Tender document details the scope and 
specification of the equipment and services supply 

Supply offer should provide provision for:
- After-sales service
- Spare parts
- Training of operators
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Financing of the projectFinancing of the project

Prepare financial plan appropriate to the size, 
structure and nature of the project

Prepare project information memorandum

Conduct proper risk mitigation and allocation 

Aim is to attain financial close with terms agreeable 
to both developers and lenders
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Detailed design, engineering and
construction

Detailed design, engineering and
construction

Creation of project management team

Input and guidance of owner’s engineers

Evaluate plant performance vs. guaranteed technical 
specification by EPC contractors
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Operation and maintenanceOperation and maintenance
Maintenance
Programme

Corrective Maintenance

Action on Failure

Preventive Maintenance

Action before Failure

In Service
Inspection/Test

Out of Service
Inspection/Test

Predictive
Maintenance
Programme

Condition Directed Time Directed

Maintenance Action

O/M through:

Reputable O/M contractors
Trained in-house personnel
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Self Financing:

Company uses internal funds to finance 
investment.

Funds come from existing cash reserves.

On Balance Sheet Financing:

Firm takes out a loan to finance the investment.
Firm reflects loan on its balance sheet.

Financing routesFinancing routes
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Biomass Energy Project
On Balance Sheet Financing Model

Facility Owner-Operated and Financed

Loan

Construction Payment

Heat/Power

Biomass fuel supply

Other Power
Off-takers

Construction
Services

ENERGY
PLANT

FINANCING
INSTITUTION

EPC
CONTRACTORFACILITY SITE

OWNER
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Project Financing:

“Raising of funds to finance an economically separable capital 
investment project in which the providers of the funds look 
primarily to the cash flow from the project as the source of funds 
to service their loans and provide a return on their equity invested 
in the project.”

(Wall Street Journal, 30 April,1993)  

Raising funds for a  project
where return on  investment for

providers come solely from 
project cash flow.

Financing routesFinancing routes
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Biomass Energy Project
Project Finance Model

Financing Directly to Project
Power Sales
to the Grid

Other
Investors

Biomass Fuel Supply
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LoanFunding
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Completion
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Construction
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Construction 
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Successful financing:  Key pointsSuccessful financing:  Key points
Reliability of off-take of product/service:

Credibility and reliability of off-takers

Price to be paid for sales of energy
- Price escalation, indexation

Long term security of income for project:
- “Power Purchase Agreement” (PPA) or similar 
arrangements
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Security of fuel/feedstock supply:

Thorough study indicating availability of 
fuel/feedstock supply for the duration of the project

Evidence that sufficient fuel supply has been 
secured beyond financing period

Biomass project: a long-term dedicated supply 
contract is necessary, reflecting:
- Price and escalation
- Guarantees
- Penalties for non-compliance

Successful financing:  Key pointsSuccessful financing:  Key points
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Proper mitigation and allocation of risks:

Sustainable energy projects are considered new 
and perceived to be risky by financing institutions

Use of appropriate and effective mitigation 
measures

Allocate risks to parties best able to manage them

Successful financing:  Key pointsSuccessful financing:  Key points
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Reputation/strength of sponsors:

Track record and experience in developing and 
implementing successful projects

Transparent shareholding structure consisting of 
reputable companies or individuals

Provision of:  
- guarantees
- other forms of security

Successful financing:  Key pointsSuccessful financing:  Key points
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Commercial viability and technical feasibility

Result of financial analysis should reflect:
- Sufficient return to equity provided by sponsors
- Minimum debt service coverage ratios
- Conservative assumptions and likely scenarios

Selected technology should be:
- Commercially proven
- Successfully implemented in similar environment
- Efficient and environmentally beneficial

Successful financing:  Key pointsSuccessful financing:  Key points
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Careful Structuring of the Contractual Arrangements

Rigorous conceptual analysis and planning

Sound and comprehensive security arrangements
Principal contractual partners who have strong     
track record
Terms of contracts should exceed debt repayment 
period plus reasonable margin for unforeseen events

Comprehensive project documentation

Successful financing:  Key pointsSuccessful financing:  Key points
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StakeholdersStakeholders

FUEL
SUPPLIER

FINANCIAL
INSTITUTIONS Funding agreement

MAIN
CONTRACTOR

INSURANCE COMPANY

Insurance
agreement

Fuel supply
Agreement

EPC/spare parts
contract

Permits & licences HOST
GOVERNMENT

Operation &
maintenance contract

PLANT
OPERATOR

POWER
PURCHASER

Shareholder's
agreement

Power purchase
agreement

PROJECT COMPANY

SHAREHOLDERS

Partner 1 Partner 2
Other
equity

investors

"Deliver or pay
agreement"

"Take or pay
agreement"

Sub-contractor

Consultants/
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Reliability and Capability of Technology Suppliers

Deliver equipment according to specifications

Contractors to complete project as specified in 
implementation schedule

Parameters  for  technical reliability of  energy 
generation systems:  
- proven technology
- appropriate design criteria
- flexibility in use of supplementary fuels
- system efficiency
- comprehensive technology transfer mechanism

Successful financing:  Key pointsSuccessful financing:  Key points
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Risk allocation and mitigation matrixRisk allocation and mitigation matrix
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Contd…………..
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Thank You !

For more information, 
please visit COGEN 3 Website at:

http://www.cogen3.net


