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Outline

Project Analysis Criteria
Life Cycle Costing
Examples



Simple Math??

What does 2 + 2 
Equal?



All Projects Are…

Unique
Typically Evaluated on

Simple Payback
Energy
Maintenance

Compared Against A “Do Nothing 
Alternative”
Investments Not An Expense



Consider Efficiency As An Investment

Source: The Vanguard Group
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Life Cycle Costing Principals

Analyzes Value of Money Over Fixed Period 
of Time
Determine Annual Cashflow

Expenses = Cash Out
Energy
Maintenance/Repair
Financing

Income/Revenue = Cash In
Savings
Depreciation
Productivity Improvements

Include Deferred Capital Expenditures
Assume A Discount/ Interest Rate
Must Include Escalation



Other Project LCC Elements

Repair Costs
Use past experience to predict future and escalate 
them

“Real” Maintenance Costs
Budgeted and Unbudgeted 
Service Agreements
In-House Staff & Administrative Costs
The Client Develops The “Real Costs”
ASHRAE Web Based Owning & Operating Costs 
Database (http://xp20.ashrae.org/publicdatabase/)



Other Project LCC Elements

Financing
Cash, Lease or Loan
Maximize Utility Incentives
Tax Credits

What is The Real Business Issue?
Can a change Improve Productivity of 
Production/Process?



Life Cycle Costing Methods

Energy Analysis Programs
DOE-FEMP Free Tool

http://www1.eere.energy.gov/femp/information/dow
nload_blcc.html



Free LCC Software Downloads



Life Cycle Costing Methods

Energy Analysis Programs
DOE-FEMP Free Tool

http://www1.eere.energy.gov/femp/information/dow
nload_blcc.html

Simple Spreadsheet



Life Cycle Costing Spreadsheet



Life Cycle Costing Spreadsheet



Life Cycle Costing Spreadsheet



LCC Example – R&D Company
Life Cycle Cost Element Existing 

Conditions
Proposed 
Upgrade

Energy $550,000 $70,255 
Savings

Maintenance Costs $31,730 $15,169

1st yr Capital Cost $105,000 $633,381

2nd yr Capital Cost $55,000 $0

Interest Rate 9% 9%

6 Year LCC $2,883,800 $2,687,780

10 Year LCC $3,932,125 $3,676,218

10 Year Internal Rate 
of Return 3.4% 9.9%



LCC Example - Manufacturer
Life Cycle Cost 

Element
Existing 

Conditions
Revised 
Baseline

Proposed 
Upgrade

Energy $616,156
$623,684
($56,000 
Savings) 

$178,000 
Savings

Operational Savings $0 $120,000 $133,850

Capital Cost $0 $809,710 $1,354,815

Utility Incentive $0 $0 $90,000

Annual 
Financing/Rent 
Increase

$0 $115,314 $192,945

Annual Positive 
Cashflow N/A $60,686 $120,905

10 Year LCC $4,871,875 $3,999,889 $3,648,794

20 Year LCC $7,392,146 $6,004,435 $4,980,337



LCC Example - Campus
Life Cycle Cost 

Element
Existing 

Conditions
Revised 
Baseline

Proposed 
Upgrade

Energy $711,303 $850,216 $267,783 
Savings

Maintenance Costs $14,828 $14,828 $82,828

Operational 
Savings $0 $0 $44,850

Capital Cost $0 $0 $1,400,000

Utility Incentive $0 $0 $354,000

Interest Rate N/A N/A 16%

10 Year LCC $3,952,609 $4,706,765 $3,549,852

20 Year LCC $5,702,540 $6,799,428 $4,369,506



LCC Example - Large Office Building

Life Cycle Cost Element Existing Conditions Proposed Upgrade

Energy $1,340,488 $276,625 
Savings

Maintenance Costs $493,367 $200,000 
Savings

5th Yr Capital Cost $1,200,000 N/A

1st Yr Capital Cost $0 $1,400,000

Utility Incentive $0 $435,000

Interest Rate N/A 9%

10 Year LCC $13,993,307 $10,177,817

20 Year LCC $40,269,521 $35,305,933

10 Year IRR N/A 32.6%



The Answer to What 2 + 2 = …

Look Outside the “Apparent” Project 
Scope
The REAL Do-Nothing Approach 
Involves Some Capital or Expense
Involve The Owner To Develop 
Maintenance and Operational Impacts



Questions?

Thank You For Your Interest!

Matthew E. Mullen, P.E.
860-870-2250  - mullen@nemsi.com
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