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Measuring Financial Returns

Objectives
At the end of this session, the participant will 
be able to:
• Calculate Net Operating Income (NOI) and Net 

Cash Flow (NCF)
• Evaluate market data and building characteristics 

to determine income and expense assumptions
• Create accurate capital expense assumptions
• Predict income and expenses for the future
• Use sensitivity analysis to adjust income and 

expense assumptions 
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What are You Purchasing?

Residential

Commercial
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“Bundle 
of 

Rights”

Possession

Control

ExclusionEnjoyment

Disposition
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Ownership Options

Fee Simple Absolute Same Owner for
Land & Improvements

Ground Rent
Ground Lease

Separate Owners for 
Land & Improvements
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Sales 
Comparison

Cost 
Approach

Income 
Approach

Approaches to Value

Reconciliation to Arrive at Value
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Overview:  Income Approach

Gross Potential Income (GPI)
  Less:  Vacancy Loss
  Less:  Collection Loss
Effective Gross Income (EGI)
  Less:  Operating Expenses
Net Operating Income (NOI)
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Calculating Value Using IRV

𝑽𝑽 =
𝑰𝑰
𝑹𝑹

𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 =
𝑵𝑵𝑵𝑵𝑵𝑵 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝒓𝒓′𝒔𝒔 𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 (𝒄𝒄𝒄𝒄𝒄𝒄 𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓)
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1 | Putting it Into Practice
A property generates annual NOI of $250,000, and the 
owner’s desired rate of return is 7%.  What is the value of 
the asset?

𝑽𝑽 =
𝑰𝑰
𝑹𝑹

𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 =
𝑵𝑵𝑵𝑵𝑵𝑵 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝒓𝒓′𝒔𝒔 𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹
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1 | Putting it Into Practice
A property generates annual NOI of $250,000, and the 
owner’s desired rate of return is 7%.  What is the value of 
the asset?

𝑽𝑽 =
𝑰𝑰
𝑹𝑹

𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 =
$𝟐𝟐𝟐𝟐𝟐𝟐, 𝟎𝟎𝟎𝟎𝟎𝟎

𝟕𝟕𝟕
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1 | Putting it Into Practice
A property generates annual NOI of $250,000, and the 
owner’s desired rate of return is 7%.  What is the value of 
the asset?

𝑽𝑽 =
𝑰𝑰
𝑹𝑹

$𝟐𝟐𝟐𝟐𝟐𝟐, 𝟎𝟎𝟎𝟎𝟎𝟎
𝟕𝟕𝟕

= $𝟑𝟑, 𝟓𝟓𝟓𝟓𝟓𝟓, 𝟒𝟒𝟒𝟒𝟒𝟒
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2 | Putting it Into Practice
A property was sold recently for $3.9 million.  The asset 
manager knows the NOI for the property is $280,000.  He 
wants to determine the cap rate (the owner’s desired rate 
of return) that was used for the sale.  What was the cap 
rate?

𝑽𝑽 =
𝑰𝑰
𝑹𝑹

𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 =
𝑵𝑵𝑵𝑵𝑵𝑵 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝒓𝒓′𝒔𝒔 𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹
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2 | Putting it Into Practice
A property was sold recently for $3.9 million.  The asset 
manager knows the NOI for the property is $280,000.  He 
wants to determine the cap rate (the owner’s desired rate 
of return) that was used for the sale.  What was the cap 
rate?

𝑽𝑽 =
𝑰𝑰
𝑹𝑹

$𝟑𝟑, 𝟗𝟗𝟗𝟗𝟗𝟗, 𝟎𝟎𝟎𝟎𝟎𝟎 =
$𝟐𝟐𝟐𝟐𝟐𝟐, 𝟎𝟎𝟎𝟎𝟎𝟎

? ? ? ?



Measuring Financial Returns

2 | Putting it Into Practice
$𝟑𝟑, 𝟗𝟗𝟗𝟗𝟗𝟗, 𝟎𝟎𝟎𝟎𝟎𝟎 =

$𝟐𝟐𝟐𝟐𝟐𝟐, 𝟎𝟎𝟎𝟎𝟎𝟎
? ? ? ?

Cap Rate = $𝟐𝟐𝟐𝟐𝟐𝟐,𝟎𝟎𝟎𝟎𝟎𝟎
$𝟑𝟑,𝟗𝟗𝟗𝟗𝟗𝟗,𝟎𝟎𝟎𝟎𝟎𝟎

$280,000
$3,900,000

= 7.18%
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2 | Putting it Into Practice
$𝟑𝟑, 𝟗𝟗𝟗𝟗𝟗𝟗, 𝟎𝟎𝟎𝟎𝟎𝟎 =

$𝟐𝟐𝟐𝟐𝟐𝟐, 𝟎𝟎𝟎𝟎𝟎𝟎
? ? ? ?

Cap Rate = $𝟐𝟐𝟐𝟐𝟐𝟐,𝟎𝟎𝟎𝟎𝟎𝟎
$𝟑𝟑,𝟗𝟗𝟗𝟗𝟗𝟗,𝟎𝟎𝟎𝟎𝟎𝟎

$𝟐𝟐𝟐𝟐𝟐𝟐, 𝟎𝟎𝟎𝟎𝟎𝟎
$𝟑𝟑, 𝟗𝟗𝟗𝟗𝟗𝟗, 𝟎𝟎𝟎𝟎𝟎𝟎

= 𝟕𝟕. 𝟏𝟏𝟏𝟏𝟏
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3 | Putting it Into Practice
The asset manager knows a property sold for $8.2 million 
with a cap rate of 7.5%.  What was the property’s NOI?

𝑽𝑽 =
𝑰𝑰
𝑹𝑹

𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 =
𝑵𝑵𝑵𝑵𝑵𝑵 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝒓𝒓′𝒔𝒔 𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹
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3 | Putting it Into Practice

$𝟖𝟖, 𝟐𝟐𝟐𝟐𝟐𝟐, 𝟎𝟎𝟎𝟎𝟎𝟎 =
? ? ? ?
𝟕𝟕. 𝟓𝟓𝟓

$8,200,000 x 7.5% = ????

$8,200,000 x 7.5% = $615,000
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IRV is Measured 
at a Singular Point in Time

But things can (and do) change:
• Tenants move out, move in, renew leases
• Rental rates change
• Spaces are (or become) vacant
• Operating expenses fluctuate
• Cap rate is variable

Use if you need a “rough” number - quickly
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Net Cash Flow
Gross Potential Income (GPI)
  Less:  Vacancy Loss
  Less:  Collection Loss
Effective Gross Income (EGI)
  Less:  Operating Expenses
Net Operating Income (NOI)
  Less:  Capital Expenses
  Less:  Debt Service
  Less:  Non-Operating Expenses
Net Cash Flow (NCF)
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Operating Expense Ratio (OER)

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 (𝑶𝑶𝑶𝑶𝑶𝑶) =
𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬

𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰

Ratio between the income a property 
generates and what it costs to operate it
A lower OER generally indicates the property is 

being managed efficiently – especially over time
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Putting it Into Practice
Assuming a property generates $1 million in effective 
gross income (EGI) and has operating expenses of 
$600,000, what would be its OER?

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 (𝑶𝑶𝑶𝑶𝑶𝑶) =
𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬

𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 (𝑶𝑶𝑶𝑶𝑶𝑶) =
$𝟔𝟔𝟔𝟔𝟔𝟔, 𝟎𝟎𝟎𝟎𝟎𝟎

$𝟏𝟏, 𝟎𝟎𝟎𝟎𝟎𝟎, 𝟎𝟎𝟎𝟎𝟎𝟎
$𝟔𝟔𝟔𝟔𝟔𝟔, 𝟎𝟎𝟎𝟎𝟎𝟎

$𝟏𝟏, 𝟎𝟎𝟎𝟎𝟎𝟎, 𝟎𝟎𝟎𝟎𝟎𝟎
= _____%
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4 | Putting it Into Practice
Assuming a property generates $1 million in effective 
gross income (EGI) and has operating expenses of 
$600,000, what would be its OER?

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 (𝑶𝑶𝑶𝑶𝑶𝑶) =
𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬

𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰

𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 (𝑶𝑶𝑶𝑶𝑶𝑶) =
$𝟔𝟔𝟔𝟔𝟔𝟔, 𝟎𝟎𝟎𝟎𝟎𝟎

$𝟏𝟏, 𝟎𝟎𝟎𝟎𝟎𝟎, 𝟎𝟎𝟎𝟎𝟎𝟎
$𝟔𝟔𝟔𝟔𝟔𝟔, 𝟎𝟎𝟎𝟎𝟎𝟎

$𝟏𝟏, 𝟎𝟎𝟎𝟎𝟎𝟎, 𝟎𝟎𝟎𝟎𝟎𝟎
= 𝟔𝟔𝟔𝟔%
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Income & Expense Assumptions
Actual Results
Accounting reports

Historical data

Assumptions
Budgets

Income/Expense IQ
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Predicting Income
1. Existing rent charges (rent roll)
2. Leasing projections (existing/potential vacancies)
3. Additional income
4. Operating expense reconciliations (deferred)
5. Calculate GPI
6. Calculate vacancy/collection losses
7. Calculate EGI
8. Compare information to

A. Income/Expense IQ
B. Historical data (subject property/similar properties)

Gross Potential Income (GPI)
  Less:  Vacancy Loss
  Less:  Collection Loss
Effective Gross Income (EGI)
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Predicting 
Operating Expenses

1. Review budget, service contracts, and property files
2. Interview vendors/engineering team – look for efficiency 

improvements
3. Evaluate recurring v. non-recurring expenses
4. Evaluate real estate taxes (tax appeal)
5. Evaluate property insurance
6. Calculate NOI
7. Compare information to

A. Income/Expense IQ
B. Historical data (subject property/similar properties)

Effective Gross Income (EGI)
  Less:  Operating Expenses
Net Operating Income (NOI)
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Income & Expense Estimates
Involve Property Management & 

Engineering Staff Members 
• Current property manager/engineering staff
• In case of sale, work with

• Another PM/engineering team (maintain fiduciary) 
• Vendor network
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Offering Memorandum (OM)
Detailed information about 
property for use by bidders
Remember: It’s a sales document
• Somewhat accurate
• Not grossly inaccurate
• Paints property performance in 

best light possible



Measuring Financial Returns

Don’t Rely Exclusively on the 
Offering Memorandum (OM)

Russian Proverb:
Doverey, no proverey.

Trust but verify.

Ronald Reagan
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Capital Expenses
1. Improve value of asset or extend useful life of 

building system
2. Recorded on balance sheet
3. Include

A. Asset acquisition
B. Capital improvements
C. Tenant improvements and leasing costs

4. Capitalized = expense spread over useful life 
(depreciation)
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5|Putting it Into Practice
The IRS allows non-residential real property to be 
depreciated over a 39-year period.  What is the annual 
straight-line depreciation for an asset worth $24 million?

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪
𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻

= 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫
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5|Putting it Into Practice
The IRS allows non-residential real property to be 
depreciated over a 39-year period.  What is the annual 
straight-line depreciation for an asset worth $24 million?

𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂
𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓

= 𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃

$𝟐𝟐𝟐𝟐 𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦
𝟑𝟑𝟑𝟑 𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲

= ______________________
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5|Putting it Into Practice
The IRS allows non-residential real property to be 
depreciated over a 39-year period.  What is the annual 
straight-line depreciation for an asset worth $24 million?

𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂
𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓

= 𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃

$𝟐𝟐𝟐𝟐 𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦
𝟑𝟑𝟑𝟑 𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲

= $𝟔𝟔𝟔𝟔𝟔𝟔, 𝟑𝟑𝟑𝟑𝟑𝟑
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6|Putting it Into Practice
The landlord replaces the building’s chiller at a cost of 
$700,000.  The new chiller has an expected lifespan of 30 
years.  What is the annual straight-line depreciation for 
the new chiller?

𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂
𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓

= 𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃

$𝟕𝟕𝟕𝟕𝟕𝟕, 𝟎𝟎𝟎𝟎𝟎𝟎
𝟑𝟑𝟑𝟑 𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲

= $______
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6|Putting it Into Practice
The landlord replaces the building’s chiller at a cost of 
$700,000.  The new chiller has an expected lifespan of 30 
years.  What is the annual straight-line depreciation for 
the new chiller?

𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂
𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓

= 𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀 𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃𝐃

$𝟕𝟕𝟕𝟕𝟕𝟕, 𝟎𝟎𝟎𝟎𝟎𝟎
𝟑𝟑𝟑𝟑 𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲

= $𝟐𝟐𝟐𝟐, 𝟑𝟑𝟑𝟑𝟑𝟑
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Capital Expenses & Asset Value
Existing roof expected to last 25 years  

For Discussion 
What is the impact on the asset value if:

1. It fails prematurely and needs to be replaced at 20 
years?

2. It is maintained well, and replacement can be 
deferred until year 30?
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Predicting Non-
Operating Expenses

1. Evaluate capital expenses – create long-
term capital expense plan

2. Evaluate debt service

3. Evaluate non-operating expenses

4. Calculate NCF

Net Operating Income 
  Less:  Capital Expenses
  Less:  Debt Service
  Less:  Non-Operating Expenses
Net Cash Flow (NCF)
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Life Cycle Costing

𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 

𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒐𝒐𝒐𝒐 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒓𝒓′𝒔𝒔 𝑯𝑯𝑯𝑯𝑯𝑯𝑯𝑯 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷

Evaluate entire cost of a project over its life  

The least expensive installation cost 
might not be the best option
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Life Cycle Costing
Think about flooring options and their 
respective life cycle costs

1. “Apartment-grade” carpeting

2. Carpeting for tenant space

3. Carpeting for common areas

4. Hard surface flooring



Measuring Financial Returns

7 | Putting it Into Practice
For the main lobby, the designer wants to use granite tile.  The 
installation cost is expected to be $10 per square foot, and the 
annual maintenance is expected to be $0.05 psf.  The flooring is 
predicted to last 25 years.  What is the life cycle cost of this flooring 
product over the investor’s 10-year hold period?

𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 

𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒐𝒐𝒐𝒐 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒓𝒓′𝒔𝒔 𝑯𝑯𝑯𝑯𝑯𝑯𝑯𝑯 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷

𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
$𝟏𝟏𝟏𝟏 + ($𝟎𝟎. 𝟎𝟎𝟎𝟎 𝒙𝒙 𝟐𝟐𝟐𝟐) 

𝟐𝟐𝟐𝟐 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚
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7 | Putting it Into Practice
For the main lobby, the designer wants to use granite tile.  The 
installation cost is expected to be $10 per square foot, and the 
annual maintenance is expected to be $0.05 psf.  The flooring is 
predicted to last 25 years.  What is the life cycle cost of this flooring 
product over the investor’s 10-year hold period?

𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 

𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒐𝒐𝒐𝒐 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒓𝒓′𝒔𝒔 𝑯𝑯𝑯𝑯𝑯𝑯𝑯𝑯 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷

$𝟏𝟏𝟏𝟏 + ($𝟎𝟎. 𝟎𝟎𝟎𝟎 𝒙𝒙 𝟐𝟐𝟐𝟐) 
𝟐𝟐𝟐𝟐 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚 = $𝟎𝟎. 𝟒𝟒𝟒𝟒 𝒑𝒑𝒑𝒑𝒑𝒑 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

Total Life Cycle Cost (over 10 years) = $4.50 per square foot 
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8 | Putting it Into Practice
For the common area corridors, the designer wants to use a high-end 
carpeting.  The installation cost is expected to be $5 per square foot, 
and the annual maintenance is expected to be $0.05 per square 
foot.  The flooring is predicted to last 7 years.  What is the life cycle 
cost of this flooring product over 10 years (assuming the replacement 
cost will increase to $7 per square foot in year 8)?  

𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 

𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒐𝒐𝒐𝒐 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒓𝒓′𝒔𝒔 𝑯𝑯𝑯𝑯𝑯𝑯𝑯𝑯 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷

$𝟓𝟓 + $𝟎𝟎. 𝟎𝟎𝟎𝟎 𝐱𝐱 𝟕𝟕 + ($7 + ($0.05 x 7) (3 years/7 years) 
𝟏𝟏𝟏𝟏 𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲  = $____ 𝐩𝐩𝐩𝐩𝐩𝐩 𝐲𝐲𝐲𝐲𝐲𝐲𝐲𝐲
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8 | Putting it Into Practice
$𝟓𝟓 + $𝟎𝟎. 𝟎𝟎𝟎𝟎 𝒙𝒙 𝟕𝟕 + ($7 + ($0.05 x 7) (3 years/7 years) 

𝟏𝟏𝟏𝟏 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚
 = $____ 𝒑𝒑𝒑𝒑𝒑𝒑 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

$𝟓𝟓. 𝟑𝟑𝟑𝟑 + ($7.35) (42.86%) 
𝟏𝟏𝟏𝟏 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

 = $____ 𝒑𝒑𝒑𝒑𝒑𝒑 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

$𝟓𝟓. 𝟑𝟑𝟑𝟑 + ($3.15) 
𝟏𝟏𝟏𝟏 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚  = $____ 𝒑𝒑𝒑𝒑𝒑𝒑 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

$𝟖𝟖. 𝟓𝟓𝟓𝟓 
𝟏𝟏𝟏𝟏 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚  = $𝟎𝟎. 𝟖𝟖𝟖𝟖 𝒑𝒑𝒑𝒑𝒑𝒑 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

Total Life Cycle Cost (over 10 years) = $8.50 per square foot 
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9 | Putting it Into Practice
To illustrate the impact of the owner’s hold period on the life cycle 
cost analysis, let’s evaluate the life cycle cost for the high-end 
flooring example above – except that the owner’s hold period is 
reduced to only 5 years.   How does that impact the owner’s cost 
over the hold period?

𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶𝑶 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 + 𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴𝑴 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 

𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒐𝒐𝒐𝒐 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒓𝒓′𝒔𝒔 𝑯𝑯𝑯𝑯𝑯𝑯𝑯𝑯 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷

$𝟓𝟓 + $𝟎𝟎. 𝟎𝟎𝟎𝟎 𝒙𝒙 𝟕𝟕  
𝟕𝟕 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

𝟓𝟓 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚
𝟕𝟕 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚  = $____ 𝒑𝒑𝒑𝒑𝒑𝒑 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

$𝟓𝟓. 𝟑𝟑𝟑𝟑 
𝟕𝟕 𝟕𝟕𝟕𝟕. 𝟒𝟒𝟒𝟒%  = $𝟎𝟎. 𝟓𝟓𝟓𝟓 𝒑𝒑𝒑𝒑𝒑𝒑 𝒚𝒚𝒚𝒚𝒚𝒚𝒚𝒚

Total Life Cycle Cost (over 5 years) = $3.80 per square foot 
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Capital Expense Plan
• Long-term (10 years) – even beyond hold period
• Revised annually
• Property Condition Assessment (PCA) as a guide 

• Revise annually 
• Include contingency 
• Impact of inflation
• Don’t forget “soft costs”

• Strategic repairs to extend life of building systems
• Account for inflation
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10 | Putting it Into Practice

Assume you are putting together 
a 10-year cash flow projection 

for an asset you would like to acquire  
Relevant deal terms are included in your textbook
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10-Year Cash Flow 
(Details on Page 30)
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Sensitivity/What If? Analysis
Changing one variable (or, with specialized 
software, more than one variable) at a time in 
order to evaluate the effect of that change on 
the investment – AM can review impact of any 
proposed changes
• What if a tenant does not renew its lease?
• What if the asset manager holds the building for six years instead 

of five?
• What if the proposed roof replacement can be deferred a year?
• What if the lease rate for the proposed tenant is $25 per square 

foot instead of $30 per square foot?
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Discounted Cash Flow
Our 10-year Cash Flow does not account 

for the Time Value of Money (TVM)

Money available at present time is worth more 
than the same amount in the future –

it is worth more the sooner it is received

To account for TVM, investors use 
Discounted Cash Flow (DCF) – 

which will be covered in more detail in session 4
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