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Making the Case for Energy Management Projects —
Webinar One — Financial Analysis

Stephen Dixon, Knowenergy
Lisa Rae, CIET
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Two webinars — two aspects of making the case

- Webinar one: Financial analysis
= Treating energy efficiency as an investment opportunity
= Quantifying the financial value
- Webinar two: Building the business case
= Understanding the decision-making process
= Considering all the benefits
= The One-Page Proposal
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Workshop goal — two purposes — one path

External

To a customer

Selling to your prospect

Overall goal

To provide you with techniques, tools and hands-on experience with
building the business case for an energy efficiency investment

From a supporting staff and

Internal
Securing buy-in

decision maker
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The challenge of energy management

Technical ‘ Organizational

People’s behaviour
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The challenge of energy management (2)

Technical ‘ Organizational

“Operational and/or
technologies
changes”

People’s behaviour
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The challenge of energy management (3)

Technical ‘ Organizational

“Awareness, better habits,
procedures and feedback”

People’s behaviour
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The challenge of energy management (4)

Technical ‘ Organizational

“Working together to build
an energy managing
culture”

People’s behaviour
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The challenge of energy management (5)

Technical ‘ Organizational

“Operational and/or I “Working together to build

technologies an energy managing

changes culture”
People’s behaviour

“Awareness, better habits,
procedures and feedback”
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Energy management benefits

Direct and indirect energy
savings

Environmental impact
reduction

Increase comfort, quality,
productivity and safety

Improved reliability and

reduced maintenance
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Financial analysis of energy savings — the business case
for investment
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Business case that gets approved

properly quantifying the energy, cost and carbon benefit
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A simple enough question

An energy project costing $900
and yielding electricity savings
of $300 per year

An energy project costing $1,500
and vyielding electricity savings of
$500 per year

Question:
Which is the better project?
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Key parameters

- Capital cost - Discount rate

« One time or phased (re-fit) - Minimum rate of return required by
. Savings investor

- energy and other - Weighted average cost of capital
. Time horizon - Higher risk tends to increase

- The period over which the project discount rate

will deliver value - Inflation rate
- Energy and other
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Essential formulas

Conventionally future amounts are compared (apples to apples) with
Present Value

Present Value = Future Amount
a (1+ Discount Rate) years

Future savings are typically determined by inflating present savings

‘ Future Amount = Present Savings (1+ Inflation Rate)years \

ieso SAVE. o .
9 Fowsin Tmort ‘ E N E R
Fowering Tomorrow. POWER WHAT'S NEXT




Results formulas

Savings to investment ratio

Sum of the PV of Cash Inflows (Savings)
PV of Cash Outflows (Investment)

Net present value
Sum of the PV of Cash Inflows (Savings)
- PV of Cash Outflows (Investment)
SAVE &
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Complex formulas (spreadsheet functions)

- Internal Rate of Return (IRR)

- The discount rate that makes the NPV zero.

-« Assumes cash re-invested at project rate of return — likely high
- Modified Internal Rate of Return (MIRR)

-« Considers both the cost of the investment and the interest received on
reinvestment of cash.

« Assumes a more modest interest on reinvestment
« A more conservative result.
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Let’s walkthrough a financial analysis

Ene

Project Life Cycle Cash Flow Analysis

Year of Project 0 1 2 3 4 5 6 7 8 9 10
Project Costs $1.000
Inflation Rate  4.0%
Annual Project Savings $500 500 3500 3500 $500 $500 $500 8500 8500 500 500
Savings with Inflation $520 5541 $562 5585 5608 5633 5658 5684 $712 $740
Net Cash Flow ($1.000) $520 $541 $562 $585 $608 $633 5658 604 $712 $740
Cumulative Cash Flow ($1.000) ($480) $61 $623 $1,208 $1,816 $2,449 $3.107 $3.791 $4,503 $5,243
Discount Rate  10.0%
Present Value (PV) of Net Cash Flow (51.000) 5473 5447 $423 $400 $378 5357 5338 5319 $302 5285
Cumulative PV of Net Cash Flow (§1,000) ($527) ($80) $342 $742 $1,119 $1.477 $1,814 $2,133 $2,435 $2,721
Financial Metrics Year Year Year Year Year Year Year Year Year Year
Simple Payback 2.0 yrs 1 2 3 4 5 [ 7 8 9 10
Internal Rate of Return  IRR -48.0% 4.0% 28.3% 40.3% 46.7% 50.3% 52.4% 537% 545% 55.0%
Modified Internal Rate of Return  MIRR -48.0% 5.5% 21.3% 26.4% 278% 27.9% 27 5% 26.9% 26.2% 25.4%
Net Present Value NPV (5527) ($80) $342 $742 $1.119 $1.477 51,814 52133 52435 §2,721
Savings to Investment Ratio  SIR 05 09 13 1.7 21 25 28 31 34 37
se000 Cash Flows Net Annual Cash Flow
’ ® Cumulative Cash Flow 7 Discounted Cumulative Cash Flow $1,000
$4,000 $500
52,000 se
1 2 3 4 s 6 7 9
($500)
$0
(51,000)
(52,000 ($1,500)

Financing Rate (for MIRR)
Re-Investment Rate (for MIRR)

10.0%
10.0%
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Costs and savings (inflated)

Year of Project 0 1 2 3

Project Costs $1,000

Inflation Rate  4.0%

Annual Project Savings $500 $500 $500 $500

Future Amount = Present Savings (1+ Inflation Rate)years

Year of Project 0 1 2 3

Project Costs $1,000

Inflation Rate  4.0%
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Present value of net cash-flow

Year of Project 0 1 2 3
Project Costs $1,000
Inflation Rate  4.0%
Annual Project Savings $500 $500 $500 $500

Savings with Inflation $520 $541 $562

Met Cash Flow

Future Amount
(1+ Discount Rate) vears

Present Value =

Discount Rate 10.0%
Present Value (PV) of Net Cash Flow (51,000) 5473 44T $423
Cumulative PV of Net Cash Flow {$1,000) ($527) ($80) $342
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Net present value (cumulative discounted cash-flow)

Cumulative Cash Flow ($1,000) ($480) $61 $623

Discount Rate 10.0%
Present Value (PV) of Net Cash Flow ($1,000) 3473 447 3423
Cumulative PV of Net Cash Flow ($1,000) ($527) ($80) $342

Cash Flows

$6,000

B Cumulative Cash Flow # Discounted Cumulative Cash Flow
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Financial metrics (better and common)

Financial Metrics
Simple Payback 20yrs
Internal Rate of Return IRR
Modified Internal Rate of Return
Net Present Value
Savings to Investment Ratio

Year
1
-48.0%
-48.0%
(8527)

0.5

Cash Flows
$6,000

B Cumulative Cash Flow % Discounted Cumulative Cash Flow
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Now let’s stretch the horizon!

Financial Metrics Year Year Year Year Year Year Year Year Year Year
Simple Payback 2.0yrs 1 2 3 4 5 6 7 8 9 10

- - A0 0 A EO

wl

Modified Internal Rate of Return 55%  21.3% _ 279%  275%  26.9%  26.2%
Net Present Value (8527)  ($80)  $342 $1,119  $1477  $1.814  $2133  $2435

Savings to Investment Ratio 05 09 13 . 21 25 28 31 34

Cash Flows

56,000

B Cumulative Cash Flow % Discounted Cumulative Cash Flow
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The whole picture

24

Energy Project Life Cycle Cash Flow Analysis

Year of Project o 1 2 3 4 5 6 7 8 9 10
Project Costs. 51.000
Inflation Rate  4.0%
Annual Project Savings 500 500 500 500 500 500 500 £500 8500 $500 $500
Savings with Inflation $520 $541 $562 585 608 $633 5658 684 $712 $740
Net Cash Flow (51.000) $520 5541 $562 5585 5608 $633 5658 5684 §712 5740
Cumulative Cash Flow ($1,000) ($480) $61 $623 $1,208 $1,816 $2,449 $3,107 $3.791 $4,503 $5,243
Discount Rate  10.0%
Present Value (PV) of Net Cash Flow ($1.000) 3473 3447 $423 400 5378 8357 338 319 $302 5285
Cumulative PV of Net Cash Flow ($1,000) ($527) ($80) $342 $742 $1.119 $1.477 $1.814 $2.133 $2,435 $2.11
Financial Metrics Year Year Year Year Year Year Year Year Year Year
Simple Payback 2.0 yrs 1 2 3 4 5 6 7 8 9 10
Internal Rate of Return  IRR -48.0% 4.0% 28.3% 40.3% 46.7% 50.3% 52.4% 53 7% 54 5% 55.0%
Modified Internal Rate of Return  MIRR -48.0% 5.5% 21.3% 26.4% 278% 279% 275% 26.9% 26.2% 254%
Net Present Value NPV ($527) (580) $342 §742 $1,119 $1.477 $1.814 52133 52,435 $2.721
Savings to Investment Ratio  SIR 05 09 13 1.7 21 25 28 31 34 37
ss.000 Cash Flows Net Annual Cash Flow
’ = Cumulative Cash Flow 7 Discounted Cumulative Cash Flow $1,000
54,000 $500 -
$2,000 so
1 2 3 4 5 6 7 9
($500)
50
($1,000)
($2,000) (51,500)

Financing Rate (for MIRR)
Re-Investment Rate (for MIRR)

10.0%
10.0%
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Entering costs and savings

- Location Facility Energy| ission Finance Risk Data Analytics Report
=N =g =R Range (O §€ Second currency 4, prodict database...
= = - mmiibcastallocation @ (S) None [] = Show notes
Level 1|Level 2| Level 3 | Dashboard.. () &4 Actual cost
RETScreen - Cost Analysis
Initial costs (credits) Unit Quantity Unit cost Amount
Initial cost § -
User-defined & - ﬁ 1,000
& | |
Total initial costs | sl 1,000
Annual costs (credits) Unit Quantity Unit cost Amount
O&M costs (savings) project g -
User-defined cost  * $ -
=
Total annual costs s -

Annual savings Unit Quantity Unit cost Amount
- | User-defined ! 3 sou 500
|
Total annual savings i sl 500
b% ieso
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Level one: financial analysis

entering values to
match spreadsheet

Level 2 Dashboard...

‘%% i
Level 1

Step 1 - Analysis level Options

RETScreen - Financial Analysis

Financial a SIS
Financial parameters
Inflation rate

Project life

Debt ratio

Total initial costs

Incentives and grants

Annual costs and debt payments
Debt payments
Total annual costs

Annual savings and revenue

User-defined
GHG reduction revenue
Other revenue (cost)

Total annual savings and revenue

Financial viability
Pre-tax IRR - assets
Simple payback
Equity payback

- Location  Facility  Energy
[] & Show notes

» e e n

yr
yr

Cost

Emission

500

55%

18

Finance Risk

Data

Analytics  Report

Subscriber: TdS Dixon Inc - Professional

Cumulative

Cumulative cash flows (§)

cash flows graph

7,000 -

6,000 -

10
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Level two: financial analysis

= - Location Facility Energy Cost Emission Finance Risk. Data Analytics Report
entering valuesto ™= = CTY T —
level 1 |Lel2| | Dashbosrd.. .

£ Copy - Level 1->2

match spreadsheet .. .. . e

RETScreen - Financial Analysis

ts | Savings | Revenue

General Initial costs
Fuel cost escalation rate 4%| User-defined 100% $ 1,000
Inflaion rate * “‘ll Total initial costs 100% § 1,000
Discount rate % 10% | o al e ’
Reinvestment rate % 1U‘X.| Yearly cash flows - Year 1
Project life yr 10 Annual costs and debt payments
Finance Debt payments 3 0
Incentives and grants 3 | Total annual costs s 0
Debt ratio % 0%|
O ‘Annual savings and revenue
I ta lysis.
neome fax ana User-defined s 500
GHG reduction revenue 3 ]
Other revenue (cost) $ 0
Total annual savings and revenue $ 500
Net yearly cash flow - Year 1 H 500
An = Pre-tax IRR - equity % 55%
GHG reduction revenus Pre-tax MIRR - equity % 255%
Gross GHG reduction 1COHyr 0|| Pre-taxIRR - assets % 55%
Gross GHG reduction - 10 yrs €0, 0| Pre-tax MIRR - assets %* 5.5%
GHG reduction revenue H o
Simple payback yr 2
Other revenue (cost) O Equity payback w 19
Net Present Value (NPV) b3 2721
Annual life cycle savings Shyr 443
Benefit-Cost (B-C) ratio 37
Debt service coverage No debt
GHG reduction cost $/1CO; No reduction

Subscriber: TdS Dixon Inc - Professional

Year Pre-tax Cumulative

# $

0 -1,000 -1,000
1 520 -480
2 541 60.80
3 562 623
4 585 1,208
5 608 1816
6 633 2449
7 658 3,107
8 684 3791
9 72 4503
10 740 5243

Pre-tax (5)

e
£
=
5
b
i
E
3

h flows
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Pulling it all together

Usng RETScreen's features for carbon

3 RETScreen Expert - Heat recovery - carbon as carbon tax.retx
) - . . ) Carbon shad, - C0; 80
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=S = = ; Gross annual GHG emission reduction t00; €96
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Level 1| Level 2 Level 3 = Dashboard ! Help elearning GHG reduction savings : 35655
= [#] £ Show notes "
Remaning GHG emissien reduction reguired €0; 10,112 (8]
RETScreen - Emission Analysis Subscriber: TdS Dixon Inc - Professional
GHG emissions 4 B C D E F
gase case 1C0; 10,808
Proposed case o, 10,112 2
Gross annual GHG emission reduction HCO, E96 £4% 3
4 Tax %
- 6
7 1 s
8
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0 o

Base case Proposed case
Legend 696 tC0: is equivalent to 127
il Gross annual GHG emission neduction (6.4% Cars & light trucks not used .
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Homework: give it a try!

29

Energy Project Life Cycle Cash Flow Analysis

Year of Project o 1 2 3 4 5 6 7 8 9 10
Project Costs. 51.000
Inflation Rate  4.0%
Annual Project Savings 500 500 500 500 500 500 500 £500 8500 $500 $500
Savings with Inflation $520 $541 $562 585 608 $633 5658 684 $712 $740
Net Cash Flow (51.000) $520 5541 $562 5585 5608 $633 5658 5684 §712 5740
Cumulative Cash Flow ($1,000) ($480) $61 $623 $1,208 $1,816 $2,449 $3,107 $3.791 $4,503 $5,243
Discount Rate  10.0%
Present Value (PV) of Net Cash Flow ($1.000) 3473 3447 $423 400 5378 8357 338 319 $302 5285
Cumulative PV of Net Cash Flow ($1,000) ($527) ($80) $342 $742 $1.119 $1.477 $1.814 $2.133 $2,435 $2.11
Financial Metrics Year Year Year Year Year Year Year Year Year Year
Simple Payback 2.0 yrs 1 2 3 4 5 6 7 8 9 10
Internal Rate of Return  IRR -48.0% 4.0% 28.3% 40.3% 46.7% 50.3% 52.4% 53 7% 54 5% 55.0%
Modified Internal Rate of Return  MIRR -48.0% 5.5% 21.3% 26.4% 278% 279% 275% 26.9% 26.2% 254%
Net Present Value NPV ($527) (580) $342 §742 $1,119 $1.477 $1.814 52133 52,435 $2.721
Savings to Investment Ratio  SIR 05 09 13 1.7 21 25 28 31 34 37
ss.000 Cash Flows Net Annual Cash Flow
’ = Cumulative Cash Flow 7 Discounted Cumulative Cash Flow $1,000
54,000 $500 -
$2,000 so
1 2 3 4 5 6 7 9
($500)
50
($1,000)
($2,000) (51,500)

Financing Rate (for MIRR)
Re-Investment Rate (for MIRR)

10.0%
10.0%
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Stay connected with tools and resources

- Virtual one-on-one coaching: post-webinar support intake form for
tailored support for organizations to manage energy resources
effectively

- Monthly bulletin: sign up to receive monthly training updates on all
Save on Energy training and support new tools and resources

- Live training calendar: visit this page to easily register for upcoming
events and workshops

- Training and support webpage: visit this page to access all training
and support materials

.
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https://forms.office.com/r/11Tu0btLgZ
http://eepurl.com/iGbDJM
https://saveonenergytraining.ca/
https://www.saveonenergy.ca/Training-and-Support

Post-Webinar Support

One-on-one coaching: tailored support for managing energy resources
effectively

Post-webinar support intake form

Coaching sessions conducted virtually: phone, video calls, and email

Designed for organizations, new or old, seeking guidance.
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https://forms.office.com/r/11Tu0btLgZ

Thank you!

O Sign up for Save on Energy’s
quarterly business newsletters for
the latest program, resource and
event updates

SaveOnEnergy.ca/Training-and-Support

trainingandsupport@ieso.ca
X @SaveOnEnergyOnt

n facebook.com/SaveOnEnergyOntario

Y linkedin.com/showcase/
SaveOnEnergy-Ontario
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http://SaveOnEnergy.ca/Training-and-Support​

Disclaimer

This training material is part of the Dollars to $ense energy management
workshops developed by Natural Resources Canada and offered by CIET
across Canada under a sole delivery license.

© Her Majesty the Queen in Right of Canada, as represented by the
Minister of Natural Resources, 2016
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