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= Evaluation of EE projects
= Evaluation methods
" Examples

Overview of what will be covered
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Stakeholder Correct EE project evaluation helps ...

= assess value creation potential of investment in EE project and prioritize versus
other investment opportunities requiring capital

: = determine effect of EE project on credit line and creditworthiness
Inw?stmg » improve understanding of maximum feasible investment cost
businesses = optimize benefits from investment by improving configuration

= better understand sensitivities and manage risks

= provide benchmark for post-investment performance reviews

Financing evaluate quality and creditworthiness of EE project to be financed
institutions
Equipment = jdentify equipment needed to maximize value creation for investing company
providers / and financing institutions
suppliers

[ i : : - s .
General public assess EE project potential for reduction of emission and energy consumption

- To achieve all this, it is important to use appropriate evaluation mechanisms!
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Prerequisites

Prerequisites

= Availability of the detailed feasibility study, including information on CAPEX, O&M
expenses, savings, life-time of the projects, financial information (capital structure,
cost and maturity of lending)

= Availability of environmental and social impact analysis if required by legislation
= Availability of reliable financing information

= Availability of correct, detailed and reliable energy price forecasts

= Availability of complete summarized technical-legislation conditions

= Availability of complete data on parameters of consumption (amount,
development/shape)

= Availability of analysis of alternative technologies (comparison of different
accesses, technologies, financing solutions)

» Establishment of transparent and standardized evaluation process and
methodology

Processes

= Availability of experienced staff for the successful execution of the project and its
resources and evaluation
factors » Predictability of stable regulatory environment

Supporting

- These factors need to be in place to allow correct use of evaluation methods described

naed Ly ne l {
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Several points need to be considered when

interreg A evaluating EE projects

Danube Transnational Programme

" Interaction effects: Some EE improvement measures interact with other EE
projects and can lead to a multiplication of the effect and make it difficult to
attribute benefits to a specific project

" For example: installation of a more efficient insulation can influence the
heating requirements. Installing a new boiler and insulation at the same time
can result in significant interactions

" For the best results, in general the energy requirements (load) should be
decreased first and afterwards the delivery can be optimized.
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Several points need to be considered when
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= Project lifetime: Assumed lifetime has a large effect on most evaluation
mechanisms (particularly with discounted methods)

= Economic life: how long will it provide economic benefits?
= Physical life: how long until it becomes unusable?

= Technological life: How long until the technology is considered not up to
standards? technologically obsolete? or even illegal?

For a conservative estimate, take the shortest one!
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Several points need to be considered when

interreg A evaluating EE projects
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= Additional benefits: In addition to energy savings, new EE technology often
also leads to savings in maintenance etc., which need to be accounted

* Cheaper maintenance/more infrequent maintenance
= Cost of audits

= Operational costs (less staff)

= Cheaper replacement parts

= Legal costs
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Several points need to be considered when

interreg A evaluating EE projects

Danube Transnational Programme

= Additional benefits: In addition to energy savings, new EE technology often
also leads to savings in maintenance etc., which need to be accounted

» Cheaper maintenance/more infrequent maintenance
= Cost of audits

= Operational costs (less staff)

= Cheaper replacement parts

= Legal costs
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= Lifecycle cost: Includes environmental impact of measure “from cradle
to grave” and allows for full assessment

= Why? Because environmental costs start prior to the use/installation of the
product and continue afterwards.

= Life cycle analysis (LCA) considers the production, packaging and distribution of
the technology as well as the disposal

= \What to measure? Raw materials, Energy consumed, Emissions, Waste



)

) ~

-

©®)
)

EE investment projects can be evaluated
from many different perspectives
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Energy Efficiency projects often involve more than one relevant stakeholder.
Therefore, these perspectives are not entirely independent.

Evaluation criteria for EE projects

A good evaluation will give picture of the whole system (how each part
interact with the other and what are the trade-offs) and must consider long
term implications.

For example, a government might fund an EE project achieve emission reductions
using primarily an environmental perspective, but the technology must be safe
and reliable.
Environmental / . .
. Financial L o _ L . . L
Social Similarly, the motivation of a financial investor can be purely financial, but it still
has to respect environmental laws and targets.

Technical

Project co-funded by the European Union (ERDF, IPA, ENI). 12
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Undiscounted Methods: Payback Period

It is the simplest measure because it does not consider interest

rates or the effects of time.

Both, the advantages and the disadvantages of this method

rest on its simplicity

Easy to calculate, easy to understand and
uses no assumptions.

* Rather than a decision making method, payback period
can be considered a measure of financial risk (how long
will my capital be tied up?) This might be more relevant
for individuals or small firms without access to financing
opportunities

I T T

m 2000 EUR 2000 EUR
Project life 10 years 14 years

Residual 500 EUR 1200 EUR
value

Similarly, does not consider relevant factors
(benefits after payback), time value of
money

» Can lead to ignoring the project life or residual value of
the asset
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" |tis a widely used financial tool. It allows the user to make an ‘apples-to-apples’
comparison

" The net present value (NPV) of an investment is: what you can sell it for,
corrected for interest you could have earned (r) (or will have to pay for a loan)
for the years you hold the investment, minus the initial investment (CO) which is
usually a cash-outflow.

14
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Discounted Methods: NPV

» Difficulties lie on the assumptions (prediction of cashflows and long term

financing costs). It is rather simple to estimate the first couple of cashflows,
but long term estimations are difficult

yr; cashflow N yr, cashflow N yr,, cashflow
(1+7)! (1+71)? L+

NPV = yry cashflow +

= Example: Capital expenditure = EUR 1,000; annual savings = EUR 500; cost of capital
= 10%; lifetime = 3 years

500 500 500

PV = —1000 + + +
(1+.10) " (1+.10)2  (1+.10)3

Note: You cannot borrow money for free. The cost of capital refers to the interest
which has to be paid on acquiring the capital to invest in the project.

15
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Year

Capital expenditure

Savings

Discounted Methods: NPV

Cashflow

PV of discounted
Cashflows

Cumulative Cashflow

at PV

0 394,000 -394,000) 394,000
1 116,000 116,000 102,655| 291,345
2 116,000| 116,000 90,845 200,500
3 116,000 116,000 80,394 120,106
4 116,000 116,000 71,145 -48,961
5| 116,000 116,000 62,960) 13,999
6 116,000 116,000| 55,717 69,716
7 116,000 116,000 49,307, 119,023
8 116,000 116,000 43,635 162,657,
9 116,000, 116,000, 38,615 201,272
10 116,000 116,000 34,172 235,444

Example of 116,000 discounted at 13%

Note the values of cashflows after year 0

16
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e What s the correct “interest rate”?

1. Interest on savings? Mostly, the alternative to an investment is not only putting the money in a

savings account.
2. Interest on loans? The price for a loan will be driven by all investments of a company, not a particular

investment.
3. The better option is to find alternative investment with equal risk and take its expected return

expected profit

expected return = —;
investment

17
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e The internal rate of return is the discount rate which reduces the NPV to 0
* The higher the IRR the better

* It can be used to compare to an internal hurdle rate (“We only consider projects
with returns higher than 10%”) or to the cost of capital (“Similar projects were
funded using a 10% discount rate)

* Challenges:
* long term cashflow assumptions

* does not account for relative size or project life (is it better to get 20% return over one year or 13% return
over 10 years?)
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* No specific method (opportunistic/eye-balling it)

¢ Undiscounted methods

¢ Discounting methods using the organization's specified discount rates.

projects as part of an ongoing investment strategy using the NPV.

.
¢ Full discounting methods using internal rate of return and ranking priority

A

- -<-<

interreg M Undiscounted Methods

Complexity + richness of information
increases

19
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* Often used to qualify for government support

 The most common measure is CO2 equivalents (Energy efficiency does not need
to target CO2 explicitly)

* Can be difficult for non-technicians to grasp

International
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* Estimates the average lifetime cost of power production per energy unit
* A simple LCOE will consider investment costs, fuel costs and maintenance costs, while a
more complex one will also consider environmental externalities, system costs and heat

revenue
* Complex LCO calculations will depend on technology choices and country. Available tools

Project data: capital expenditure = EUR 100,000; yearly maintenance costs = EUR 2,500; yearly
interest payment = 800; tax incentive = 17,000; energy production = 62,500 kWh / Year; Lifetime = 20
years

(100,000 + 20 = (2,500 +800) - 17,000 EUR
20 * 62,500 kWh

LCOE =

21
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formula) for both

You are looking to improve lighting efficiency in a building.

You have 2 primary options: One is to install occupancy sensors and the other one is to install a central time
clock. The two projects have different initial costs and also will generate different savings, but they both have
a 5 year life. Moreover, based on your prior experience of similar projects your company will only accept
projects with at least a 20% return (this means you have a 20% hurdle rate). To execute this project, you can
get at a 13% interest rate. As an alternative to the project, you can also put the money in a savings account
and earn 4% interest p.a. yearly.

Occupancy Sensors

Capital Expenditure 17,000 EUR 4,500 EUR

Yearly savings 6,100 EUR 1,750 EUR
Project life 5yr 5vyr

Discount rate 7% ?7%

22
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spreadsheet/table) for both

(%)

Using the formula can get quite tedious. It is easier to use a spreadsheet to make NPV calculations. For this
you will have to map the cashflows in a table, discount them, and then sum them up.

Bt Giao DiscountRate| 0.0
ear Yearly Cashflow PV of discounted cashflows

0 -17000 -17000.00 I' DI -17000| =E5/(1+5E$2)ASDS _
1 6100 508333 | 1| 6100 5083.33
2 5100 4236.11 2 6100 4236.11
3 6100 3530.09 3 6100 3530.09
4 5100 2941.74 4 6100 2941.74
5 65100 3451.45 5 6100 2451.45

Total 124273  Total 1242.73,

23
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Using some examples: Using Excel for the IRR

Calculating the IRR is very simple on Excel if you have already mapped your cashflows

Discount Rate 0.20

Year Yearly Cashflow PV of discounted cashflows
0 -17000 -17000.00
1| 6100 5083.33
2| 6100 4236.11
3 6100 3530.09
4 6100 2941.74
Sl 6100| 2451.45

Total 1242.73,

IRR =|RR(E5:E10) |

24
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Capital Expenditure
Yearly savings
Project life

Discount rate

Using some examples: Compute the NPV using
Excel

Occupancy Sensors Central Time clock

17,000 EUR 4,500 EUR
6,100 EUR 1,750 EUR
5yr 5yr
20% 20%

? ?

25
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Capital Expenditure 17,000 EUR 4,500 EUR
Yearly savings 6,100 EUR 1,750 EUR
Project life Sy 5yr
Discount rate 20% 20%
3% 27%

£33.57

Choose the project with the higher NPV, even if it has a lower IRR!

But this calculations were made using very simple assumptions...

Project co-funded hy the European Union (ERDF, IPA, ENI). 26
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Adding costs to your NPV calculation:
Maintenance costs
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The Occupancy Sensors will require battery replacements on Yr 2 costing 800 EUR and cleaning on Yr 3 costing 300 EUR
While the Time Clock will require yearly maintenance that costs 2% of the Capital Expenditure.

Update the table!

Occupancy Sensors Central Time clock

Capital Expenditure 17,000 EUR 4,500 EUR
Yearly savings 6,100 EUR 1,750 EUR
Project life 5yr 5vr
Discount rate 20% 20%
7% ?7?
?? ?7?
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Adding costs to your NPV calculation:
Maintenance costs

(%)
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You can easily do this by adding the costs while paying attention to the correct years!

Discount Rate 0.20

o -17000 -17000.00 -17000.00

1 6100 ©100.00 5083.33

2 6100 -800.00 5300.00 3680.56

3 6100 -300.00 5800.00 3356.48

4 6100 6100.00 2941.74

3 6100 6100.00 2451.45
Total 513.57
IRR 21%

28
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What about inflation?

To include inflationin your calculations, you need to use a nominal discount rate. This means you have to
modify your existing discount rate.

Nominal discount rate = (1 + real discountrate) * (1 + inflationrate) -1

What happens to the prior estimates if you include inflation at 1.5%?

29
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Adding costs to your NPV calculation: Inflation

PV of discounted cashflows
o -17000 -17000.00 -17000.00
1 6100 6100.00 5[.“]3.21_
2 6100 -800.00 5300.00 357257
3 6100 -300.00 5800.00 3209.86
4 6100 6100.00 2771.66
5 6100 6100.00 2275.59
Total -162.10

The NPV is now negative!!

The point of these examples is to show how leaving out assumptions can lead to a misleading NPV



)

Interreg H

Danube Transnational Programme

NPV Formula on Microsoft Excel

You can use the NPV formula on excel, but you need to be careful. Remember to subtract the initial cost!!

Yrl
Yr2
Yr3
Yrd
Yrd

N e g o e o i e g T PR TP

10%

(oo Tl om [ I o |

20000

=NPV(0.1, $B$9:5B$13)-9000)

e

15%

31
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LESSON 7.2 Economic profitability
calculation

Input from ConPlusUltra / //\\ \
June 2021 \\/ /

Project co-funded by the European Union (ERDF, IPA, ENI).
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Stakeholder

Economic assesment of EE projects

Correct EE project evaluation helps ...

Investing

businesses

institutions

Equipment
providers /
suppliers

assess value creation potential of investment in EE project and prioritize versus
other investment opportunities requiring capital

determine effect of EE project on credit line and creditworthiness
improve understanding of maximum feasible investment cost
optimize benefits from investment by improving configuration
better understand sensitivities and manage risks

provide benchmark for post-investment performance reviews

evaluate quallty and credltworthmess nf EE pruject tD be flna nced

identify equipment needed to maximize value creation for investing company

and financing institutions

assess EE project potential for reduction of emission and energy consumption

General public -

- To achieve all this, it is important to use appropriate evaluation mechanisms!
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Cost-effectivness tool

* Simple excel tool for economic profitability calculation
e Developed within the ,,KEM-PRO-FIN“ project

* The results from the application of the tool are for orientation purposes only and are not to be
considered as evidence or an expert opinion

https://drive.google.com/drive/folders/1BLbgNIEI6 74CLDrNzCI6F5khfmZEyHH
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KEM-PRO-FIN calculation tool Input datajnput
Date of last processing 1.1.2017 1.1.2017
|nput sheet: Editor Sample Sample
* General data of the measure — Economic efficiency
name of the project, short Input
. . Project title Sample] Sample
description Project number 1234 1234
Company name Sample Ltd Sample Ltd
Branch Energy| Energy
Contact person Company Mr Sample Mr Sample
Address Sample street 1 Sample street 1
012345678 012345678
sample@sample.co
The excel tool contains detailed Mail @ on m
instructions for completion! Description of the measare
Input
Description of the measure (in keywords) Sample text: A 100 kWp| Sample text: A 100 kWp|
photovoltaic system is to be) photovoltaic system is to be|
installed on the sports hall. The| installed on the sports hall. The aim
aim is to achieve the highest|  is to achieve the highest possible
possible self-consumption rate. self-consumption rate.
Project location (installation site) Sample 1, 2000 Sample Sample 1, 2000 Sample
Umsetzung geplant bis (Datum xx.xx.Xxxx) 1.1.2017 1.1.2017
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Data

Space for notes
pace f For the correct project entry, select one of the colored columns matching your project and fill in the

colored fields of the selected column with your characteristic data.

Photovoltaics Iectrlc

Input sheet: ommm

haring)

Wind power |"Other
PROJECT"

Production of electricity/heat or saving of energy

s Deta i | ed d ata i n p Ut O n e n e rgy Electricity generation [kWh/year]

Heat generation [kWh/year]

olo o

p rO d U Ct i O n O r e n e rgy SaVi n gS Electricity savings (efficiency project) [kWh/year]

o

Heat saving (efficiency project) [kWh/year]

(e I e Ct riCity, h e at) — Own consumption of produced electricity in [%] 0,0%

o

E-Car Sharing

Number of vehicles

hours booked per year and vehicle [h/year*veh]

kilometers driven per year [km/year*vehicle]

Standard consumption of vehicle [kWh/100 km]

Participants in e-car sharing [persons/vehicles]

olololo |lo o

INumber of sponsors [number]

Financing

Total investment costs [€,net]

lOwn funds [€,net]

Olo o

nvestment subsidy [€,net]

o

L FinanCing _ investment COStS’ Term of loan (existing loans) [years]

f d ‘ nterest rate of loan (existing loans) [%] 0,0%

One-time revenue (from sale of old plant) [€,net] 0

Time of one-time revenue in [years] q

. Self-consumption of produced heat in [%] 0,094
° E_Ca r Sha rlng Goods production
Production quantity [pieces/tons] 0
Energy input for production: electricity [kWh/year] 0
Energy input for production: heat [kWh/year]

Borrowing requirement [€,net] 0
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Input sheet:
* Operating costs m——)

e Taxes )

e Other assumptions m——)

INSTRUCTIONS

Operating costs/expenditure

Energy cost per kWh electricity [€/kWh] 0,000
Energy costs per kWh heat [€/kWh] 0,000
Fuel quantity per year [to/year] o,
Production costs of goods [€,net/piece] q
ICleaning, maintenance, booking system, vignette o)
Personnel costs [€,net/year] [0
Battery rental [€,net/year] q
nsurance [€,net/year] 0
Repair reserve [€,net/year] [
Feed-in tariff electricity [€/kWh] 0,000
Feed-in tariff heat [€/kWh] 0,000
Revenue product sale of goods [€/unit] 0,0
IAnnual fee per participant [€/part] 0,0
Sponsorship amount per company [€, net/year] 0,0
Fee per hour [€/h] 0,0
Production degression electricity [%] 0,0%
Production degression heat [%] 0,094
Production degression production of goods [%] 0,0%
IAdditional revenue [€,net/year] 0
Tax

Profit tax [%] 0,0%
Depreciation period [years] [0
Other assumptions

Tariff development for electricity [%] 0,0%
Tariff development energy source heat [%] 0,094
Fuel [€,net/to] 0,00
Energy content of fuel [kWh/kg] 0,00
Price development fuel [%] 0,094
Price development product sales [%] 0,0%
ICompany-internal calculation interest rate [%] 0,094
nvestment life [years] 0,0
nflation [%] 0,0%
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INSTRUCTIONS

0 2 3
ﬁash F+A1:N35low - Model Year 0 1 3 4
Expenditures
|
. .. Investment costs
Economic efficiency sheet: Plant costs € net 0
Funding €, net 0
[ ] Expenditu res required equity + debt capital €, net 0
Equity €, net 0
) Running Costs: Costs Of required financing (one-time) €, net 0
. Discounting of depreciation 0 0 0 0 0 0 0 0
capital, plant costs, Running costs
. Cost of capital
Operat|ng expenses, Borrowings at the end of the year 0 0 0 0 0 0 0 0
Interest €, net 0 0 0 0 0 0 0
energy COStS Repayment €, net 0 0 0 0 0 0 0
Total cost of capital €, net 0 0 0 0 0 0 0
Plant costs
€, net 0 0 0 0 0 0 0
Total plant costs €, net 0 0 0 0 0 0 0
Operating expenses
Personnel costs €, net 0 0 0 0 0 0 0
Cleaning, maintenance, vignette €, net 0 0 0 0 0 0 0
Battery rental €, net 0 0 0 0 0 0 0
Insurance €, net 0 0 0 0 0 0 0
Production costs per unit €, net 0 0 0 0 0 0 0
Total operating expenses €, net 0 0 0 0 0 0 0
Energy costs
Production Costs for Electricity Expenditure [€, net 0 0 0 0 0 0 0
Production Costs for Heat Expenditure €, net 0 0 0 0 0 0 0
Electromobility Electricity expenditure €, net 0 0 0 0 0 0 0
Fuel €, net 0 0 0 0 0 0 0
Total energy costs €, net 0 0 0 0 0 0 0
Total running costs
Total running costs €, net 0 0
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Economic efficiency sheet:

* Income — production,
users, sponsors

* Revenue

INSTRUCTIONS

[Income
Production Pieces 0 0 0 0 0 0 0
Electricity production for grid feeding kWh 0 0 0 0 0 0 0
Electricity production for own consumption  [kWh 0 0 0 0 0 0 0
Heat production for grid feeding kwWh 0 0 0 0 0 0 0
Heat production for own consumption kwh 0 0 0 0 0 0 0
Booked hours per year Total h 0 0 0 0 0 0 0
Number of users Unit of measure 0 0 0 0 0 0 0
Number of sponsors Companies 0 0 0 0 0 0 0
Revenue

Revenue from product sales €, net 0 0 0 0 0 0 0
Revenue from electricity production Grid feed|€, net 0 0 0 0 0 0 0
Revenue from electricity production Own cong€, net 0 0 0 0 0 0 0
Revenue from electricity savings (Eff) €, net 0 0 0 0 0 0 0
Revenue from heat production Grid feed-in  |€, net 0 0 0 0 0 0 0
Revenue from heat production Own consumpt€, net 0 0 0 0 0 0 0
Revenues from heat savings (Eff) €, net 0 0 0 0 0 0 0
Revenues from booked hours €, net 0 0 0 0 0 0 0
Revenues from annual user fees €, net 0 0 0 0 0 0 0
Revenues from sponsoring €, net [0) 0 0 0 0 0 0
Total revenues €, net 0 0 0 0 0 0 0

€, net 0 0 0 0 0 0 0
Gesamte Erlése €, net 0 0 0 0 0 0 0
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Economic efficiency sheet:

Cashflow
Present value cashflow

Net present value after
taxes

IRR Equity
Key figures after taxes

INSTRUCTIONS

[Cashflow
Cashflow €, net 0 0 0 0 0 0 0
Accumulated cash flow after taxes (auxiliary li{€, net 0 0 0 0 0 0 0 0
Profit before tax €, net 0 0 0 0 0 0 0
Income tax €, net 0 0 0 0 0 0 0 0
Profit after tax €, net 0 0 0 0 0 0 0
free cash flow after taxes €, net 0 0 0 0 0 0 0
[Present value cash flow
0,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00%
Present value cash flow after taxes €, net 0 0 0 0 0 0 0
Accumulated cash flow after taxes €, net 0 0 0 0 0 0 0
[Net present value after taxes
0,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00%
Net present value 0 0 0 0 0 0 0
Net present value discounted 0 0 0 0 0 0 0
Capital value accumulated €, net 0 0 0 0 0 0 0 0
[IRR Equity
€, net 0 0 0 0 0 0 0 0
IRR after taxes #STEV! #STEV! #STEV! #STEV! #STEV! #STEV! #STEV!
Static amortization
[Key figures after taxes
Years -
Net present value|EUR €0
Annuity %p.a.|% #DEL/0!
Internal rate of return Equity after 5 years|% HSTEV!
after 10 years|% #STEV!
after 15 years|% HSTEV!
after 20 years|% #STEV!
#DEL/0!
Project financing
Plant costs 0
Funding 0
Equity 0
Financing requirements 0
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Summary report:

Summary of the profitability
calculation,

Description of the project

Representation of capital
value and investment costs

KEM-PRO-FIN Calculation tool Summary
Date of last editing 1.1.2017
Bearbeiterin Sample

Summary of the profitability calculation

Project title Sample

Company name Sample Ltd

Contact person Company Mr Sample 0{012345678

Address Sample street 1 Mail [sample@sample.com

Project description

Sample text: A 100 kWp photovoltaic system is to
beinstalled on the sports hall. The aim is to
achieve the highest possible self-consumption rate.

Overview photo of the plant

Type of project Key figures

Investment costs [€,net] 0 Equity ratio #DEL/O!
Amortization [years] -

Subsidy [€,net] 0 Net present value [€,net] €0

Equity [€,net] 0 Internal rate of return 4 years [ #STEV!

Financing requirements [€,net 0 Lifetime [years] 0

Representation

CAPITAL VALUE METHOD

o
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0
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JAHRE
Investment costs
0
0 0 0 0 0 1 1 1 1 1 1

H Funding B Equity

H Financing requirements

For more project details see description
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Thank you for your time!

Contact us in case of any questions

Presenter, Company,

Partner logo \ \\»/ /

Project co-funded by the European Union (ERDF, IPA, ENI).
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