Capital Planning – tools
that can help
Chris Hodges, P.E., CFM, LEED AP, IFMA Fellow
Principal, Facility Engineering Associates

Agenda
 Use the right tools – do the math!
 Consider the life cycle of the project – the whole story
 Speak the language of finance

 Seek the intangibles

Facility managers who know which methods to use can boost the odds of getting
capital projects approved. We’ll discuss the use of net present value and internal
rate of return, and develop a four step process for making a better business case.

Use the right tools – do the math!

One “Quad” =
1,000,000,000,000,000

Use the right tools – do the math!

Numerophobia is the fear of
numbers. Another name for the
condition is Arithmophobia.
Specifically, fear of the number 13
is Triskaidekaphobia
Fear of the number 666 is
Hexakosioihexekontahexaphobia,

Fear of the number 4 is
Tetraphobia.

Use the right tools – do the math!

“I’ve changed my view 360
degrees on that issue.”
-- Unknown politician

“Half of the schools in the
district are below average.”
-- Unknown school administrator

Use the right tools – do the math!
“Having a fear of measuring . . .
Because someone does not want to
know the answer.”
Pete van der Have (2010)

“Intelligence turns accountability into
opportunity for credit.”
-- Unknown

Use the right tools – do the math!
“ . . . Strategy is as much about
interpreting as it is about
analyzing.”
Roger L. Martin, Harvard
Business Review, March 2011

Don’t Get Blinded By the Numbers
HBR, March 2011

Use the right tools – do the math!

 GM of laundry products in 1990
 Analysis of customers indicated only a

A.G. Lafley
Fmr. CEO
of Proctor & Gamble

small percentage of customers preferred
compact detergents (quantitative)
 Lafley conducts a qualitative evaluation
that determines that although only a few
expressed a desire for the new product,
the rest were indifferent – not negative.
 Change resulted in cuts in production
packaging and transportation costs,
while maintaining revenues and
profitability

Use the right tools – do the math!
Wearing Two Hats
…as facility professionals we are constantly wearing two hats:

Business Hat

Professional Hat

Use the right tools – do the math!
Conflicting Objectives
In many instances the Business Hat and the Professional
Hat represent conflicting objectives:
Professional (FM)

Business (C-suite)

Focused on details

Focused on big picture

Typically do not address risk

Always aware of risk

How does this effect budget

How does budget effect the
marketplace

Internal view

External view

Focused on the organization

Focused on the market

Use the right tools – do the math!
Now we’re being asked to wear a new hat:
Your Green Hat

Business
Hat

Professional
Hat

Triple
Bottom
Line

ECONOMIC

Use the right tools – do the math!

Social

FM Triple
Bottom Line

Heavily skewed toward Economics

Economic

Environmental

Facility Management
and the ‘Triple Bottom Line’

Consider the life cycle of the project – the whole story

Common FM Questions:
How Long Will This Take?
How Much Will It Cost?

Where does your
money come from?

Consider the life cycle of the project – the whole story

Capital Budget
What is included in a Capital Budget?
•
•
•
•

Future cyclical repair and replacements
Measures that extend service life or retain the usable condition
Major activities with a maintenance cycle in excess of one year
Systems that have reached the end of their useful life

Capital Budget: Typically 2-4% Replacement Value

Consider the life cycle of the project – the whole story

Operating Budget
What is included in an Operating Budget?
•
•
•
•
•
•
•
•
•

Service and routine maintenance
Utilities
Custodial services and cleaning
Pest control
Snow removal
Grounds care and landscaping
Environmental operations and record keeping
Waste hauling and waste diversion (recycling)
Security services

Consider the life cycle of the project – the whole story

Determining the true cost of green
Life Cycle Costing
LCC = the sum of the present values
of investment costs, capital costs,
installations costs, energy costs,
operating costs, maintenance costs,
and disposal costs over the lifetime
of the facility.

Consider the life cycle of the project – the whole story

Total Cost of Ownership (TCO)
TCO = total of all expenditures an
owner will make over the course of the
buildings service life.
Includes:






Conceptual Planning, Design,
Construction
Normal Operations; heating, cooling,
lighting, and Maintenance, Repairs,
Replacements, Alterations
Disposal

Source: New Metrics

Consider the life cycle of the project – the whole story
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Consider the life cycle of the project – the whole story

Salvage
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Year

0

1

2

Maintenance
(M)

Initial
Cost

(M)

Energy
(E)

(E)

3

(M)

4

(M)
(E)

(E)

5

(M)
(E)

Consider the life cycle of the project – the whole story

Net Present Value/TCO

Salvage
Value
(S)

NPV = Initial Cost (I) + PV(M) + PV(E) + PV(S)

Today’s $
Year

NPV

0

Discount Rate

1

2

3

4

5

Discount
Rate
Maintenance
(M)

Initial
Cost

(M)

Energy
(E)

(E)

(M)

(M)
(E)

(E)

(M)
(E)

Consider the life cycle of the project – the whole story

Net Present Value – NPV calculations consider all cash inflows
and outflows over the life of an investment and convert them all to
the value of today’s dollar.
Chiller A – Initial Cost = $150,000
• Annual energy savings = $5,000
• Annual maintenance = $5,000
• Salvage Value = $15,000
Chiller B – Initial Cost = $225,000
• Annual energy savings = $15,000
• Annual maintenance = $8,000 (escalating)
• Salvage Value = $10,000

Consider the life cycle of the project – the whole story
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Speak the Language of Finance

“Practical, applicable
knowledge of finance is not
pass/fail.”
Steve Forbes

Speak the Language of Finance

Speak the Language of Finance

Simple
Payback
Period (SPP)

Return on
Investment
(ROI)

Net Present
Value (NPV)

Internal Rate
of Return
(IRR)

Initial cost of a
project

Amount of
return

The discount
rate for an
investment that
yields a NPV of
zero

Annual
expected
savings

Amount of
investment

Process of
adding all of the
cash inputs and
outflows over the
life of an asset
and bringing all of
those amounts
back to the value
of today’s dollar
Uses discount
rate to convert
future outlays to
the value of
today’s dollar

In other words,
the discount
rate at which an
investment
pays for itself

Speak the Language of Finance

The Scenario . . .
A Lighting Retrofit – Imagine yourself in an 80,000 square foot
office space with ancient, inefficient fluorescent lighting. A lighting
contractor comes along and offers a full lighting retrofit with
energy efficient T-8 lamps at a cost of $50,000. You expect about
a 30% reduction in energy use with a resulting savings of about
$10,000 a year in total energy savings.

Speak the Language of Finance

The Scenario . . .
A few assumptions:
• No rebates
• You do not account for differentials in lamp life
• There is no energy cost escalation in the calculation
(although it would be relatively easy to account for this!)

Speak the Language of Finance

Simple Payback Period (SPP) – Common sense would tell you that it
would take 5 years to pay back the initial investment based on the
annual energy savings ($50,000 initial investment and $10,000 in
annual energy savings).
The problem with payback period:
• it does not take into account the time value of money
• it does not account for the continued savings after the initial payback

Ignores $30,000 in
energy savings after the
initial investment is
recovered (in years 6, 7
and 8)

Speak the Language of Finance

(Simple) Return on Investment -- ROI can be presented in a
number of different ways. Simple ROI can be expressed as the
annual expected return ($10,000) divided by the cost of the
investment.

Simple ROI = Avg. annual return/Cost of
the investment = $10,000/$50,000 = 20%
You can see that simple
ROI is not that much
different (or the inverse) of
SPP!

Speak the Language of Finance

Net Present Value – NPV calculations consider all cash inflows
and outflows over the life of an investment and convert them all to
the value of today’s dollar. In this case, energy savings would be
considered cash inflows (as compared to the status quo, or
keeping the T-12’s), and outflows would be the initial investment.

How does your
organization
make money?

Speak the Language of Finance

Discount (Capitalization) Rate
In order to perform a NPV calculation, you need to know how your
organization “values” money. In other words, if your organization could
reinvest the same amount of cash you needed for your lighting retrofit in
itself or another worthy investment, how much could it make? This is called
the discount or capitalization rate. It represents the minimum investment
rate that your organization is seeking.

How does your organization
make money?

Speak the Language of Finance
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Speak the Language of Finance

Net Present Value –For the sake of our lighting example, we will
assume a capitalization rate of 8 percent, and no additional premium
for the hurdle rate.
In our lighting retrofit, one version of a NPV calculation would be to determine the net
present value of the energy savings over the service life of the initiative. In this case, you
would take the $10,000 annual savings and bring each year of those savings (over each
of the 8 years) back to current dollars, using the a discount rate that matches the
organizations cost of capital.

Speak the Language of Finance

Net Present Value –If we use an 8% capitalization rate over an 8 year
service life, we would find a discount “multiplier” of 5.7466. This multiplier
is found in any economics or financial text or any high functioning
calculator or spreadsheet program that shows factors for Present Value
(PV) of an Annuity (A).
It would look something like this:
Discount Factor = 5.7466
Present Value (of the energy savings over 8 years at 8%)
= 5.7466 x $10,000 = $57,466
Net Present Value (of the lighting retrofit)
= $57,466 (savings) - $50,000 (initial investment) = $7,466 (net positive cash flow)

Speak the Language of Finance

Return on Investment -- ROI can be presented in a number of different
ways. For the purposes of our lighting retrofit, as well as most multi-year
projects that require a cash outlay, an effective way of presenting the
ROI is to use Discounted ROI, which accounts for the time value of
money. It would look something like this:

Discounted ROI = NPV of the Benefit/Total PV of the
cost = $7,466/$50,000 = 15%

Not a bad return on
the organizations
money!

Speak the Language of Finance

Internal Rate of Return – The IRR of an investment is always
expressed as an interest (or discount) rate. It is the discount
rate for which the NPV of an initiative equals zero.
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NPV = 0 (when the PV of the sum of the energy savings
= $50,000

Initial Cost = $50k

Speak the Language of Finance

Internal Rate of Return – To simplify our example, we determined
that a discount rate just under 12% would make the NPV of our
$10,000 annual energy savings equal the initial $50,000 investment.
Thus, our IRR would be just under 12%.

Present Value (of the energy savings over 8 years at
11.8%) = 5.0000 x $10,000 = $50,000
NPV of Savings ($50,000) = Initial Investment ($50,000)
at 11.8%

Speak the Language of Finance

Hurdle Rate – the hurdle rate represents the
organizations capitalization rate or cost of
money, plus any “profit” the organization would
like to make on an investment.

It is important to know your
organization’s capitalization and
hurdle rates and where your
sustainability initiative fits.

Speak the Language of Finance

Application of IRR
Lighting Retrofit – Since our organization has a capitalization
rate of 8% (meaning the capitalization rate and hurdle rate are the
same), this indicates that our project would yield a higher rate of
return and should be accepted. An IRR of less than 8% (the hurdle
rate) would not be accepted since the organization could make
better use of its capital.

Speak the Language of Finance

Application of IRR
Lighting Retrofit – If we used a capitalization rate of 8% and
expected an additional 4% out of our investment (thus a hurdle rate of
12%), the investment would be just below the acceptable rate of
return based on IRR and would most likely be rejected.

Speak the Language of Finance

Financial Tool

Methodology

Result

Decision?

Simple Payback

Amount of time to return investment

5 years – considered too
long by many!

No

Net Present
Value (NPV)

Life Cycle Cost – discounted to
today’s dollars

Positive return of cash for
the investment

Yes

Discounted
Return on
Investment (ROI)

Total value of Investment –
discounted to today’s dollars

Organization returns 15%
on investment (compared
to status quo)

Yes

Comparison of rate of return of this
investment against organization’s
minimum requirement

Investment returns 11.8%
and is accepted compared
to an 8% capitalization
rate, but may not meet a
hurdle rate of 12%

Yes/Maybe

Internal Rate of
Return (IRR)

The Tangible benefits

Speak the Language of Finance

Case Study
Building Summary


62,000 SF R&D
Building constructed in 2004
Two-story structure




Conservation measures
Reduced
water
heater
temperature
Programmed HVAC settings
Employee education
Lighting upgrade
 Ventilation controls
 Occupancy sensors
 Server room independence
 VAV upgrades


Speak the Language of Finance

Energy Consuption (kBtu)

Case Study
3,000,000

$12.00

2,500,000
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Total Gas Usage (kBtu)

2012
Annual Cost/SF

16%
savings

energy

13%
energy
cost savings
$70k projected
annual savings

Speak the Language of Finance

Case Study
BMS Programming – program the existing BMS
to accomplish the following:
• Scheduling: Program non-critical equipment to shut down during
unoccupied hours.
• Implement Optimum Start / Stop
• Set Point Adjustment: Adjust space temperature set points
Estimated Savings:
• 44,000 kWh/year electricity
• 47,750 therms/year natural gas
• $48,143/year total energy savings

• Estimated implementation cost:
• Actual implementation cost:
• Assumed life of upgrade:

$17,836
$25,654
15 years

Speak the Language of Finance

Simple Payback Period (SPP) – Common sense would tell you that
it would take less than 1 year to pay back the initial investment
based on the annual energy savings ($25k initial investment and
$48k in annual energy savings).
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Speak the Language of Finance

NPV – the sum of 15 years of energy savings expressed in
today’s dollars, compared to the initial investment (assume a
discount rate of 10%).
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Speak the Language of Finance

Return on Investment -- Discounted ROI, which
accounts for the time value of money. It would look
something like this:
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Discounted ROI = NPV of the
Benefit/Total PV of the cost =
$365k/$25k = 1460%
Initial Cost = $25k
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Speak the Language of Finance

IRR – the Internal Rate of Return for this project would be the
discount rate at which the Present Value (PV) of the investment
($25k) is equal to the PV of the Annual Savings over a 15 year
period. In other words, where the NPV = zero.
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NPV = Discount Rate at which a $25k
investment returns $720k in 15 years
(15 yrs x $48k/yr in savings)
That Discount Rate is over 25%
Initial Cost = $25k

$48k

15

Speak the Language of Finance

R&D Case Study
Financial Tool

Methodology

Simple Payback

Amount of time to return investment

Net Present
Value (NPV)

Life Cycle Cost – discounted to
today’s dollars

Discounted
Return on
Investment (ROI)

Total value of Investment –
discounted to today’s dollars

Internal Rate of
Return (IRR)

Comparison of rate of return of this
investment against organization’s
minimum requirement

Result

Decision?

About 6 months

YES

$340,000

YES

1460%

YES

Investment returns 25%
annually, and is accepted
compared to an 8%
capitalization rate, and
would also meet a hurdle
rate of 12%

YES

Seek the intangibles
Leveraging the sustainability aspect of an initiative
• Does your initiative conserve natural resources or reduce
greenhouse gas emissions?
• Does your initiative help the CSR initiatives?
• Does your initiative engage and empower your staff,
employees, students, or visitors?
• Does your initiative create a safer, healthier environment or
contribute to increased productivity?

The Intangible benefits

Summary
 Use the right tools – do the math!
 Consider the life cycle of the project – the whole story
 Speak the language of finance

 Seek the intangibles

Facility managers who know which methods to use can boost the odds of getting
capital projects approved. We’ll discuss the use of net present value and internal
rate of return, and develop a four step process for making a better business case.

Questions
Capital Planning –
tools that can help

Chris Hodges, P.E., CFM, LEED AP, IFMA Fellow
Principal, Facility Engineering Associates
hodges@feapc.com

