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Life Cycle Costing
Life Cycle Stages: 

Life-Cycle Cost Analysis (LCCA): is a process of
evaluating the economic performance of a building over
its entire life.

LCCA balances initial monetary investment with the  long-term 
expense of owning and operating the building.
Government agencies have began implementing it to improve 
cost effectiveness of buildings and equipment procurement.
Usage has spread around the business world for project 
evaluation and management accounting.
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Life Cycle Costing
Life Cycle Costing Analysis (LCCA): 

Compares execution options: Technically equally appropriate or 
Different costs
Takes into account the whole life-cycle of a building
Implemented early on, during concept planning and design

Life Cycle Costs of Construction Projects include:
Initial costs - Purchase, Acquisition, Construction costs
Fuel Costs
Operation, Maintenance and Repair Costs
Replacement Costs
Residual Values - Resale or Salvage Values or Disposal Costs
Finance Charges - Loan Interest Payments
Non-Monetary Benefits or Costs
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Life Cycle Costing

Life expectancy 
of building 
subsystems: 
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Life Cycle Costing
LCCA Process:
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Life Cycle Costing: Steps
Steps:

1. Identify Alternatives
• Consider alternatives which bring value for each project 

participant and end user
2. Define Constant Parameters

• Time period and discount rate
3. Identify Costs

• Operating expenditures (OPEX) and Capital expenditures (CAPEX)
4. Generate LCCs for Each Alternative

• Evaluate all project alternatives using the same time period and 
discount rate

5. Performe a LCCA Comparison
• Compare the net present value of each alternative
• Compare benefit-to-cost -ratio of best alternatives in order to 

select the most cost-effective options for the project budget
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Acquisition	Cost

O&M	Costs

Replacement	Cost

Energy	Costs

Disposal	Cost

$121

$2,000
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$500 $500 $500 $500 $500
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Example Project A - Cash Flow Diagram

FUTURE 
COSTS

Base 
Date

End 
Date

A
B

C

A

A – Single non-recurring future costs

B – Annually recurring uniform costs

C – Annually recurring non-uniform costs

8

Investor’s MARR is 12%
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LCCA
In Project A, calculating the PW of the various costs:

9

𝑃𝑊#$%&'($)$*+	-./+ = 𝐹 𝑃/𝐹, 12%, 3 = $1,000 ∗ 𝑃/𝐹, 12%, 3 =$712

𝑃𝑊;</%./'&	-./+ = 𝐹 𝑃/𝐹, 12%, 5 = $2,000 ∗ 𝑃/𝐹, 12%, 5 =$1,135

𝑃𝑊>&@	-./+ = 𝐴 𝑃/𝐴, 12%, 3 = $500 ∗ 𝑃/𝐹, 12%, 5 =$1,802

𝑃𝑊B*C$DE		-./+ = 𝐴 𝑃/𝐴, 𝑔, 𝑖, 𝑛 = $91 J
K
, 10%, 12%, 5 =$431

Item Present Value of
Acquisition cost $10,000
O&M costs $1,802
Replacement cost $712
Energy costs $431
Disposal cost $1,135
Total Life Cycle Cost $14,080
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LCCA
Supplementary Measures of Economic Performance
LCCA is the most complete and accurate way to estimate 
project costs over its lifetime
Other measures of economic evaluation that supplement 
LCCA:

Net Savings (NS)
Savings to Investment Ratio (SIR)
Adjusted Internal Rate of Return (AIRR)

All of these supplementary measures are based on life-
cycle costs
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Net Savings

The amount that an alternative project will save over the 

base case:

𝑁𝑆	 = 	𝐿𝐶𝐶			 − 		𝐿𝐶𝐶

𝑁𝑆	calculations can be used to determine whether to 

accept or reject a project (NS > 0)

A project with the highest NS is equivalent to choosing a 

project with the lowest LCC
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Savings to Investment Ratio

𝑆𝐼𝑅	 = Operating Savings 
Investment Costs 

SIR > 1 generally means that a project is cost effective

Can be used to accept or reject a project

Useful in ranking and prioritizing independent projects (a 

higher SIR means higher savings) 
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Adjusted Internal Rate of Return

Measures the economic performance of an investment as 

a % yield

AIRR is a more accurate measure of return because it 
adjusts the cash flows using an explicit reinvestment rate

𝐴𝐼𝑅𝑅 = 1 + 𝑖 𝑆𝐼𝑅T/* − 1

For projects to be attractive, AIRR > MARR

Similar to SIR, also useful in ranking and prioritizing 

independent projects
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