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Detailed Explanation

LCOE serves as a foundational economic indicator in energy planning, policy design, and investment

decision-making. It integrates time-value-of-money principles by discounting all future costs and

revenues to their present value using a specified discount rate—typically reflecting the project’s weighted

average cost of capital (WACC) or a social discount rate for public analyses. Key inputs include upfront

capital costs (CAPEX), ongoing operational and maintenance expenditures (OPEX), fuel costs (where
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applicable), plant capacity factor, expected lifetime, degradation rates (e.g., for solar PV), and

tax/incentive structures (e.g., ITC, PTC, depreciation schedules). Because LCOE assumes constant

output and uniform pricing, it does not capture system-level value (e.g., grid flexibility, capacity credit, or

temporal alignment with demand), which has led to complementary metrics like Value-Adjusted LCOE

(VALCOE) and Levelized Avoided Cost of Energy (LACE). Despite its simplifications, LCOE remains

widely adopted by international agencies (IEA, Lazard, NREL), regulators, and developers for technology

benchmarking, resource allocation, and long-term energy strategy formulation.

Key Components

# Component

1 Capital Expenditures (CAPEX)

2 Operating & Maintenance Costs (OPEX)

3 Discount Rate / Weighted Average Cost of Capital (WACC)

Applications

# Application

1 Comparing cost competitiveness of renewable vs. conventional generation technologies

2 Informing utility-scale procurement and power purchase agreement (PPA) negotiations

3 Supporting national and regional energy transition roadmaps and subsidy policy design

Related Concepts

# Concept

1 Levelized Avoided Cost of Energy (LACE)

2 Value-Adjusted LCOE (VALCOE)

3 Weighted Average Cost of Capital (WACC)
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