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List of acronyms

CAPEX - capital expenditure - is the money an organization or corporate entity
spends to buy, maintain, or improve its fixed assets, such as buildings, vehicles,
equipment, or land.

EEM - energy efficiency measure

IRR - internal rate of return - a metric used in financial analysis to estimate the
profitability of potential investments.

NEB - non-energy benefits - are the many and diverse benefits produced by
energy efficiency in addition to energy and demand savings.

NEI - non-energy impacts - the benefits and costs of energy efficiency and other
distributed energy resources in addition to the energy and demand impacts.

NEE - non-energy efforts — the costs of implementing diverse benefits produced
by energy efficiency in addition to energy and demand savings.

NPV - net present value - the difference between the present value of cash
inflows and the present value of cash outflows over a period of time.

ROI - return on investment - the benefit (or return) of an investment is divided
by the cost of the investment.

TOOL1 - calculation tool that helps energy auditors identify and quantify the
non-energy benefits of energy efficiency measures for the company

TOOL2 - calculation tool that support energy auditors in evaluating energy
related investments by incorporating the non-energy impacts

VALERI - EN standard 17463:2021 “Valuation of Energy Related Investments”
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1. INTRODUCTION

This document is produced within the context of the KNOWNNEBs project, which
aims to enhance the adoption of Energy Efficiency Measures (EEM) by companies
by capturing the impacts of Non-Energy Benefits (NEBs) and providing a
comprehensive assessment of the EEM.

Energy Efficiency Measures (EEMs) are often identified in the energy audits and
evaluated primarily based on the energy cost savings they generate. Various
factors within a company may play a more or less significant role in the
decision-making process for implementing the selected EEM. In many cases,
energy cost savings are not seen as the main driver for EEM implementation. The
KNOWNNEBs project aims to address this gap by incorporating non-energy
benefits (NEBs) into the economic analysis of EEMs. We believe that by
accounting for these additional benefits, the project will improve overall
evaluation and, ultimately, increase the adoption rate of energy efficiency
measures.

1.1. Scope and objectives

The document ‘How to use the new methodological approach -guidelines’
provides the information for increase the adoption rate of EEM using the
methodology to different stakeholders and particularly,

e to introduce the policy makers with the new methodological approach to
induce the necessary changes for its integration into energy efficiency and
climate policy actions. Help policy makers identify which NEBs are relevant
for which EEMs (TOOL1l) and enable an evaluation of the necessary
co-financing to make an EEM feasible for companies, using the
calculations on quantification of not quantified NEBs (TOOL2)

e to improve the knowledge of banks and financing institutions on NEBs in
order to facilitate the inclusion of them for the feasibility of the EEMs,
using the “benefit indicator” developed for this project that includes
various parameters to assess the overall financial viability of a project.

e for energy auditors on how to apply the KNOWNNEBs project calculation
tools and subsequently present the calculation results to the company’s
management board, pointing out the importance of NEBs regarding
decision-making of energy efficiency investments at enterprises.

e a simple and easy to use guidelines will be developed for companies on
the how to apply the new methodology and how to explain the results

This methodology serves as a supplementary point to the existing energy
auditing practices in the project countries.

gﬁEBs °
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1.2. Document Structure

The new methodological approach consists of four parts:
How to use the methodological approach for policy makers
How to use the methodological approach for financing institutions

How to use the methodological approach for companies

The contents of the new methodology are:
(1) methodology for NEBs inclusion and (2) decision-making approach.

The methodology for NEBs inclusion consists of two calculation tools in MS Excel
format:

e TOOL1 for identifying and quantifying the NEBs associated with
implementing of energy efficiency measures (EEMs)

e TOOL2 for evaluating the monetary effects of NEBs on EEMs. It is based
on the EN standard 17463:2021 “Valuation of Energy Related Investments
(VALERI)” with new additions created by the KNOWNNEBs project
consortium. The document explains the steps and the inputs required for
using both tools.

The decision-making approach provides guidance on how to communicate and
demonstrate the numerical values of TOOL2 to the management board of the
company in order to facilitate the investments in energy efficiency measures.

gﬁEBs ’
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2. How to use the new methodological
approach for policy makers

Energy Efficiency Measures (EEMs) are often identified in the energy audits and
evaluated primarily based on the energy cost savings they generate. Various
factors within a company may play a more or less significant role in the
decision-making process for implementing the selected EEM. In many cases,
energy cost savings are not seen as the main driver for EEM implementation.

The KNOWNNEBs project aims to address this gap by incorporating non-energy
benefits (NEBs) into the economic analysis of EEMs. We believe that by
accounting for these additional benefits, the project will improve overall
evaluation and, ultimately, increase the adoption rate of energy efficiency
measures.

Specifically, this document aims to help policy makers identify which NEBs are
relevant for which EEMs. This will be addressed with TOOL1. From TOOLZ2, policy
makers will be able to assess the required co-financing to make an EEM feasible
for a company, which is done using the calculations on quantification of not
guantified NEBs, addressed in TOOL2.

2.1. Identification of Non-Energy Impacts (NEIs)

An energy efficiency project can have various impacts beyond the direct energy
savings, which are referred to as Non-Energy Impacts (NEIs) or non-energy
effects. These impacts can be either positive or negative. The positive impacts
are known as non-energy benefits (NEBs), while the negative impacts are called
Non-Energy Efforts (NEEs). An energy efficiency measure will most probably be
implemented if the benefits outweigh the efforts as represented in Figure 1
below.

Effort 3 Effort 1

Effort 4 Effort 2
Benefit 1 Benefit 3
. | Investments | "
Benefit 2 Benefit 4 Efforts

Energy savings

Benefits
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2.2. Results including energy audit data and NEIs

The information obtained in the energy audit for each energy efficiency measure
(EEM) and NEIS identified and with scored using the KNOWNNEBS methodology
with tools results in data analysis of investments considering and non-considering
NEBs. Those results show that the feasibility of EEM (project, example
replacement of boilers, new lighting system in industry plant) better considering
NEBs

With NEBs the payback is 4 years and with no NEBs is 5,2 years, therefore
considering non energy benefits in the project will help decision makers to
approve the project and replace the lighting system.

Therefore the annual energy savings, energy price, also the NEBs and NEEs are
incorporated (input data) in the tools - yellow background in the TOOLs, Annex
4, the gained results are mainly the data of economic parameters of investments
considering and not considering NEBs, and they are : list of NEIs with their
quantification in EUR, present value, accumulated present value, CAPEX, cash
flow, accumulated cash flow and a benefit indicator considering and
non-considering NEBs.

TOOLs of the project:
TOOL 1

TOOL1 helps to identify and quantify (in EUR) the non-energy benefits
(NEBs) of the energy efficiency measures. The NEBs can be filtered by order of
benefit for top management, legislators, and employees. This tool is based on
the experience of KNOWNNEBs’ project partners, who developed a NEBs matrix
with approximately 130000 data points. This procedure should be done by the
energy auditor and/or the company technical manager, using the information of
the energy audit.

TOOLL1 is structured in two main steps:

1. Selection of NEBs for the EEM
2. Assigning values to selected NEBs

In the Excel sheet “find_NEBs"”, choose one EEM category and one specific EEM
from the drop-down lists. The tool will display list of all the NEBs in order of
likeliness to be associated with the selected EEM, however this value may vary
depending on the beneficiary. After filling in all three drop-down lists, it is
possible to save the specific EEM into one of the 10 Excel sheets, by clicking on
the corresponding EEM button (Figure 2).

gﬁEBs °



HOW TO USE THE NEW METHODOLOGICAL APPROACH -GUIDELINES -(D5.3)

EEM1 ‘ EEM3 EEMS EEM7 | EEM? ‘
Sort by Top | = | EEMS4 EEM6 EEMS EEML10
Top §
NEB category NEB Employee | Legislator Description of the NEB Examples of quanfifi
TS Oy TP aCT T O =TI
change, ozone depletion, acidificaton, eutophication, etc. -
6 4 7 1. Quantitative - M Number of particles /m2 ot
) ) (LCA) or individual metrics for CO, CO2, NOx, SOx and | Siaattative - MNumber of particles /m2 (example)
[Emission reduction
Spending money on energy efficiency measures can e
Tncreased real state vae 6 0 2 lincrease the real estate value of buildings Quantitative - Asscts value
Reduction of cost due (o increased efficiency. productivity D
[Reduction of (operating) costs 6 3 4 |and right first time. Reduced manual fabor costs -
The level of ighting is improved at the workspace, resulting D
Tmproved fightin, 5 3 4 |in an improved working environment. -
[Reduced emissions (dust, CO2, chemical The harmful emissions of the processes and/or HVAC ] . - S
et eie) a 2 e 1. Quantitative - M Number of particles /m? (example)
Improved image of a region/ country: can also be a D
quantified indicator as well. Higher customer satisfaction. -
Economic Tmprovement of compatitiveness 4 2 3
Reduction of costs. Avoided breakdowns due |1 Quantitative - Number of breakdowns/defects
Economic Reduction of costs 4 0 2 |to regular 2.Quantitative - wages (EUR/hr) * reduced
[Economic [Reduction of emission or disposal fees 4 2 5 [Reduction of emission or disposal fees. END
Reduced import dependency, impact on RES integration,
Security & Safety Energy secusity 4 1 6 |supptier diversity, ete.; Herfindahl-Hirs Tndex . 1. price forecast
Increased employee satisfaction can appear as fringe 1. Quant./qualitative - Well-being
Social Employee satis 3 2 2 |benefits, making the company compefitive with even less |2, Quant /qualitative - Well-being - productivity
Social Customers (new, satis etc) 3 0 2 |Indicators related with the number of (new) customers =

In the

Excel sheets for the selected EEMs, you may find a table with NEBs

categories and associated NEBs, which are ranked from most likely to least likely
to occur for the company, based on the selected beneficiary.

Afterwards, the energy auditor, along with the company top manager and
technical manager can include the data of the NEBs (quantification, unit of
measurement, frequency: initial/yearly/periodically, cost of unit and amount of

units.

For not quantified NEBs, the energy auditor and/or the company technical
manager must collect information from the company's decision makers (top
managers) during the energy audit. The company's management board with the
help of energy auditor must agree on the importance (a subjective score) of each
non-quantified NEB for the company. The importance of each NEB is indicated in
a scoring system that goes from 1 to 5.

Top management

|Description of the NEB

[Examples of quantification

[Include in calculations |Quantified/not quantified [Initial/yearly |Unit of measurement _|Cost of unit, EUR/unit (for initial) and [Amount of units_|Importance (1-low; 5-very high)|

Include in calculator

Quanifiednot quanifie ", | Tnitabyear! | Uit of measuremeri _

Cost of unit, EUR/unit (for initial)

B yrmount of i

satisfaction provides better value proposition. This includes
lmproved working conditions and reduced staff tumover as
|well

the company
4. Quantitative - Employee satisfaction (based on survey)

Description of the NEB - Examples of quantfication -

T T T ST T
E{‘g‘i“;;”;;m“;‘;’;z;‘?;‘:‘gg"cEQ“;_"&Y‘SZ“;’&:; |1 Quaniatie - M Nomber ofprtices 2 exampl) No
Spending money on energy efficiency measures can
s e s o o buldngs Quaniave - Asses vilue e
[Reducton of cost Gue to ncreased efficiency, productivty D -
and ight frs time. Reduced manual libor costs i
The levelof ighting is mproved a the workspace, resuling .

aD Yes
in an improved working environment
Eﬁ:ﬂa‘;ma:‘rm:;gm oftheprocesses andor HVACy ytative - M Nunber of artces /m2 (exampie) No
Tmproved image of 4 fegio) counlsy, can aso e @ D =
quantified indicator as well. Higher customer satisfaction. -

1.Quantitative - Number of breakdowns/defects
Reduction of maintenance costs Avoided breakdowns due |2 Quaniiatve - wages (EURM) * reduced maintenance
No
o regular maintenance 3 Quantitive - Longer lfeime of equipment so reduce
4 Quanttatve - Technical control cost

[Reducton of emission o disposal ecs D Yes
[Reduced import dependency, impact on RES ntegraton, o
suppler diversity, etc; Herfindahl-Hirschman Inde 1 price forecast
Tncreased employee saisaction can appear s fringe
lenefits, aling the company connpettve with even less |1 Quant qualtaive - Well-being
wages. Furthermiore can ease recruitment through the |2, Quant /qualtative - Well-bein - productivity
increased years spent at the workplace, etc. Employee |3 Qualitiv - average nr of years that employees work at Yes

Once the information for all EEMs is completed, it is possible to proceed into
TOOL2. The data from the TOOL1 will be used to perform the calculations in

TOOL2

>

Known

NEBs

Tmportance (1-low; 5-very hig .
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TOOL 2
1. NEBs and NEEs in TOOL 2

For each EEM a list of NEBs and NEEs quantified and non-quantified are included
in TOOL 2.

TOOL 2 calculates in Euro the quantified NEBS and NEEs, CAPEX analysis and a
benefit indicator

Quantified non energy benefits Not quantified non energy benefits

nitialYearty/ | UMEF oo o unit, |Amountof | Base Importance
Periodic measureme | oo units |value, EUR] Not quantified non energy benefits (1-low; 5-
nt high)
Improved lighting 9
Employee satisfaction 2]
[Wark 1

=
e
=
&

Quantified non energy benefits

Increased real estatevalue Initial m2 04 1500 150)
Reduction of (operating) costs Vearly light bulbs 02 100] 20|
Reduction of emission or disposal fees Vearly light bulbs 1 100] 100)

wloo|w|m|o|n]w|t] -
w|oo|wa|o|en| s w|ra]

5}
-
L]

2
5

Quantified non energy efforts Not quatified non energy efforts

InitiabVearly/ | UM |oostof unit,|Amountof|  Base Importance
Mot quatified non energy efforts Periodic measureme | oo units |value. EUR] Not quantified non energy efforts (1-high; 5-
nt verylow)
Noise during construction 2
Downtime during construction 1

=
o
=
&

wloo|a|m|en|n]w|e] =
wloo|<|a|w |||

-|o|?
32|12
alala

5}
5

2. Quantification of not quantified NEBs

In this section a monetary value to not quantified NEBs is given. Two types of
values are given: (1) for yearly NEBs and (2) for initial NEBs. These values
indicate the necessary additional monetary value of not quantified NEBs in order
for the suggested EEM to be feasible.

For instance, if the calculation shows that total value of yearly not quantified
NEBs should be 1245 EUR, it means that this EEM will be feasible if all not
quantified NEBs give additional 1245 EUR value. The result of this analysis can
be presented to company’s decision makers (top managers). They can then
decide (usually based on their subjective viewpoint) if these not quantified NEBs
have the additional necessary value for them. For instance, changing of air
handling unit in the company has a not quantified NEB of improved indoor air
quality. And based on TOOL2 analysis results this NEB of improved indoor air
quality should be at least 1245 EUR in order for the new air handling unit
installation to be feasible. The company’s decision makers then can evaluate if
the indoor air quality improvement due to changing of air handling unit for them
has the worth of 1245 EUR.

ﬁﬁEBs H



HOW TO USE THE NEW METHODOLOGICAL APPROACH -GUIDELINES -(D5.3)

By giving such a monetary value to not quantified NEBs it is possible to still give
a very useful monetary evaluation.

Quantification of not quantified NEBs

Necessary base

value of yearly

not quantified
NEBs in order

No. Not quantified non energy benefits Yea rly NEBs
for the energy

efficiency
measure to be
economically
feasible, EUR

1 Better visual looks of the building 0|
0|

2 Improved indoor air quality

Total

No additional
value of NEBs
needed for the
Necessary base value of initial not quantified NEBs in order for the energy
energy efficiency measure be economically feasible efficiency
measure to be
economically

feasible

Necessary amount of grant/subsidies/other incentives for the
N/A %

investment to be economically feasible

Figure 5: Quantification of NEBs

To ensure EEM implementation is feasible, the quantification of previously
unquantified NEBs must include the required initial values. This initial necessary
value also is shown as the amount of required subsidies or grants to achieve the
desired payback time for the company. The company can then evaluate whether
they are willing to invest in an EEM that is not financially viable without not
quantified NEBs or whether they need to seek an EE support program to
co-finance the EEM implementation.

3. CAPEX analysis

The allowable CAPEX to achieve an NPV of zero shows the maximum investment
possible without generating a loss. This metric is crucial for assessing the
financial limits of the project and ensure its economic viability.

ﬁﬁEBs +
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3. How to use the new methodological
approach for financing institutions

Energy Efficiency Measures (EEMs) are often identified in the energy audits and
evaluated primarily based on the energy cost savings they generate. Various
factors within a company may play a significant role in the decision-making
process for implementing the selected EEM. In many cases, energy cost savings
are not seen as the main driver for EEM implementation. The KNOWnNNEBs
project aims to address this gap by incorporating non-energy benefits (NEBs)
into the economic analysis of EEMs. We believe that by accounting for these
additional benefits, the project will improve overall evaluation and, ultimately,
increase the adoption rate of energy efficiency measures

Specifically, this document aims to help financing institutions assess the overall
financial viability of a project with a “benefit indicator” that has been developed
for this project

3.1. Identification of Non-Energy Impacts (NEIs)

An energy efficiency project can have various impacts beyond the direct energy
savings, which are referred to as Non-Energy Impacts (NEIs) or non-energy
effects. These impacts can be either positive or negative. The positive impacts
are known as non-energy benefits (NEBs), while the negative impacts are called
Non-Energy Efforts (NEEs). An energy efficiency measure will be implemented if
the benefits outweigh the efforts as represented in Figure 1 below.

Effort 3 Effort 1

Effort 4 Effort 2
Benefit 1 Benefit 3
‘ | Investments | ="
Benefit 2 Benefit 4 Efforts

Energy savings

Benefits
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3.1.1. Non-Energy Benefits (NEBs)

Non-Energy Benefits (NEBs) are the benefits that energy efficiency measures
generate besides saving energy, such as enhanced air quality, employee's health
conditions, decreased maintenance expenses, etc. Including NEBs enables the
complete value of energy efficiency to be recognized.

The non-energy benefits (NEBs) can be classified into two main categories:

e Quantified (monetized) NEB - NEB that has a precise monetary value (e.g.
lower maintenance costs, selling of the replaced equipment) associated
with it.

e Not quantified (not monetized) NEB - NEB that has a positive impact, but
no exact monetary valuation can be assigned (e.g., enhanced indoor air
quality; green reputation of the company).

The NEB is quantified (monetized) by multiplying the cost of one unit by the
number of units. The results may have a broad confidence interval, but they
are still useful for companies to make the right decision on implementation of
EEMs.

3.1.2. Non-energy efforts (NEES)

The non-energy efforts (NEEs) are the negative effects or the counterparts of
NEBs when implementing EEM, such as costs of technical design, additional
software costs, loss of productivity during the implementation of EEM, etc,
decreasing the value of the EEM implementation. The NEEs usually occur at the
initial stage of an energy efficiency project.

3.2. Result of the TOOLs: the benefit indicator

The methodology consists of two main parts:

e Identification of NEBs
e Analysis and evaluation of the NEBs

These parts are done using the TOOLs developed in KNOWNNEBs project. For
more information on how to use these TOOLs, please refer to the Guide for
Energy Experts, available on KNOWNNEBs website.

The main objective of the TOOLs is to develop a Benefit Indicator. The benefit
indicator is a clear and comprehensible way for the company to determinate if
the EEM is advantageous or not to implement.

As previously explained, the benefit indicator gives the company a visual and
an easy-to-understand way of determining whether or not implementing the EEM
is beneficial.

QWEBS "
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It is calculated by considering the financial, risk, uncertainty, investment, and
non-energy impacts indicators. Based on these inputs, the benefit indicator is
provided as a numerical value. A positive value of the benefit indicator signifies
that the measure is beneficial for the company and should be implemented,
whereas a negative value highlights potential losses. The scoring has a default
threshold of -3 or +3, but it can be modified

This scale allows for a quick assessment of the project's overall benefits, helping
to evaluate its effectiveness.

Benefit
indicator 1.937
J
-3 -2 -1 0 1 2 3

The benefit indicator is created by considering the financial, risk, uncertainty,
investment, and non-energy impacts indicators, and the table below explains the
reasons for using each of them.

Name of the

Category indicator Reasons for using in the methodology
Return of Return of investment is widely used as a financial
Financial investment (ROI, | indicator to quantify whether the investment will be
%) < profitable

This ratio indicates if the investment is profitable. If
this ratio is above 1 it means that the investment is
feasible. If this ratio is less than 1, it means that the
investment is not feasible.

Financial IRR/discount rate

Investment feasibility calculations contain a lot of
assumptions. During scenario analysis it can be see
. what investment horizon would be needed to reach
to reach positive o . -
. positive NPV for worst case scenario. Time to reach
. NPV minus most s .
Risk positive NPV for worst case scenario can be

Worst case time

likely case .to considerably longer than in the most likely case
reach positive - . o
scenario. The longer the time to reach positive NPV
NPV, years

in worst case scenario is the riskier implementing
the suggested EEM measure is.

QWEBS °
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Risk

Uncertainty

Uncertainty

Amount of
investment

Not
quantified
non energy
impacts
(NEIs)

Most likely case
to reach positive
NPV minus best
case to reach
positive NPV,
years

Number of years
to be considered

Time to reach
positive
NPV/number of
years to be
considered

CAPEX (indicate
values for small
and extremely
large
investments for
the energy
audited
company)

Sum of not
quantified non
energy benefits
(NEBs) minus

sum of not
quantified non
energy efforts

(NEEs)

Investment feasibility calculations contain a lot of
assumptions. During scenario analysis we can see
what investment horizon would be needed to reach
positive NPV for best case scenario. Time to reach
positive NPV for best case scenario can be
considerably shorter than in the most likely case
scenario. The shorter the time to reach positive NPV
in best case scenario is the less risky implementing
the suggested EEM measure is.

The longer time to be considered in calculations the
more uncertainty and possible negative effects it
brings to the table. If the calculation period is short,
then it is unlikely to something unforeseen to
happen. Therefore, the longer the calculation period
the higher possible negative effects can be for the
company implementing an EEM.

Achieving a positive NPV sooner reduces the risk
that uncertainty will negatively impact EEM
outcomes. This indicator compares the time taken to
reach a positive NPV against the overall calculation
time horizon.

Usually, companies are less willing to make large
investments because it can be a burden to
companies’ cash flow.

Since there are not quantified non energy benefits
and efforts that occur during with implementation of
EEMs, it is important to also evaluate (take into
consideration) these effects. Sometimes these not
quantified impacts can be the real motivation to
implement or not to implement the suggested EEMs.

Valuation of each of the 8 indicators is done in a scale from -3 to +3. For each of
the 8 indicators the tool indicates the border values at which the indicator is
valued at “-3” and “+3”. If the actual value of an indicator is smaller than the
indicated border value for score “-3”, then for this indicator a valuation of “-3" is
assigned. If the actual value of an indicator is larger than the indicated border
value for score “+3”, then for this indicator a valuation of “+3” is assigned. If the
actual value of an indicator is between the border values, then a linear scoring is
used. In the tool each of the 8 indicator scores can be seen in a chart where you
can see the actual value of the indicator as well as the border values of each of
the indicator. The tool allows the users to change the border values of the
indicators if more accurate information is available.

QWEBS Y



HOW TO USE THE NEW METHODOLOGICAL APPROACH -GUIDELINES -(D5.3)

Value at
Value at Value at
Type of . . . which
No. Indicator Value which score |which score Score
indicator score is
is"3" is"-3"
g
1|Financial Return of investment (RO, %) 22.3% 30.0% -30.0% 0 2.23
2|Financial IRR/discount rate 2.15 2 0 1 3.00
Worst case time to reach positive - most likely case
18 0 10 5 -3.00
3|Risk to reach positive NPV, years
Mast likely case to reach positive NPV - best case to
. - 9 5] 0 3 3.00
4|Risk reach positive NPV, years
5|Uncertainty Number of years to be considered 20 1 19 10 3.00
Time to reach positive NPV/number of years to be
. . 0.65 0.5 15 1 2.10
6|Uncertainty considered
Amount of CAPEX (indicate values for small and extremely large 409200 0 500000 250000 -1.91
7|investment investments for the energy audited company)
Not quantified |Sum of not quantified non energy benefits (NEBs) -1 25 -25 0 0.12
non energy minus sum of not quantified non energy efforts
8|impacts (NEls) |(NEEs)

Figure 9: Benefit Indicator Value and Score

Another input is the “Importance” see figure the company can assign a value
from 0 to 5 on the significance of each of the 5 categories of indicators for
implementing the EEM. Where 0 - irrelevant and 5 - very significant. If these
values are not assigned, the default values are used.

Based on these inputs, a benefit indicator is provided as a numerical value. A
positive value of the benefit indicator signifies that the measure is beneficial for
the company and should be implemented, whereas a negative value signifies the
contrary. The indicator is scored on a scale from -3 to +3, which is presented in a
chart by the TOOL?2.

Score
Type of
. Importance Weight without
indicator
weighting
Financial 5 41.7% 261
Risk 16.7% 0.00
Uncertainty 1 8.3% -0.45
Amount of
2 16.7% -1.91
investments
Mot quantified 2 16.7% -0.12
NEls
Total 12 100% 0.03
Figure 10: Type of indicator -Importance
Known
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The scoring thresholds (when an indicator reaches -3 or +3) can be modified.
The indicator receives a linear score based on its value within the threshold
range:

+3 - it is imperative to implement the measure as soon as possible
+ 2 - the measure is highly recommended

+1 - implement the measure with caution

0 - the measure has no significant impact

-1 - the measure is not feasible under the current conditions

-2 - the measure is detrimental and should be avoided

-3 - the measure is disastrous and must be rejected

Return of investment (ROI, %)
3

Value

04 0.4

-3
Return of investment (ROI, %)

Figure 11: Return of Investment
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4, How to use the new methodological
approach for companies

Energy Efficiency Measures (EEMs) are often identified in the energy audits and
evaluated primarily based on the energy cost savings they generate. In many
cases, energy cost savings are not seen as the main driver for EEM
implementation. The KNOWNNEBs project aims to address this gap by
incorporating non-energy benefits (NEBs) into the economic analysis of EEMs. We
believe that by accounting for these additional benefits, the project will improve
overall evaluation and, ultimately, increase the adoption rate of energy efficiency
measures.

These guidelines are targeted to technical personnel of companies that can show
the TOOLs and benefit indicator to the top manager of the company

4.1. Identification of Non-Energy Impacts (NEIs)

An energy efficiency project can have various impacts beyond the direct energy
savings, which are referred to as Non-Energy Impacts (NEIs) or non-energy
effects. These impacts can be either positive or negative. The positive impacts
are known as non-energy benefits (NEBs), while the negative impacts are called
Non-Energy Efforts (NEEs). An energy efficiency measure will be implemented if
the benefits outweigh the efforts as represented in Figure 1 below.

Effort 3 Effort 1

Effort 4 Effort 2
Benefit 1 Benefit 3
‘ | Investments ="
Benefit 2 Benefit 4 Efforts

Energy savings

Benefits

4.1.1. Non-Energy Benefits (NEBs)

Non-Energy Benefits (NEBs) are the benefits that energy efficiency measures
generate besides saving energy, such as enhanced air quality, employee's health
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conditions, decreased maintenance expenses, etc. Including NEBs enables the
complete value of energy efficiency to be recognized.

The non-energy benefits (NEBs) can be classified into two main categories:

e Quantified (monetized) NEB - NEB that has a precise monetary value (e.g.
lower maintenance costs, selling of the replaced equipment) associated
with it.

e Not quantified (not monetized) NEB - NEB that has a positive impact, but
no exact monetary valuation can be assigned (e.g., enhanced indoor air
quality; green reputation of the company).

The NEB is quantified (monetized) by multiplying the cost of one unit by the

number of units. The results may have a broad confidence interval, but they

are still useful for companies to make the right decision on implementation of

EEMs.

4.1.2. Non-energy efforts (NEES)

The non-energy efforts (NEEs) are the negative effects or the counterparts of
NEBs when implementing EEM, such as costs of technical design, additional
software costs, loss of productivity during the implementation of EEM, etc,
decreasing the value of the EEM implementation. The NEEs usually occur at the
initial stage of an

4.2. Results of the tools for companies

Entering the information obtained in the energy audit for each energy efficiency
measure (EEM): the annual energy savings, energy price, NEBs and NEEs -
shown in yellow background in the TOOLs- (see Annex 4 for an example) the
next results are obtained: list of NEIs with their quantification in EUR, present
value, accumulated present value, CAPEX, cash flow, accumulated cash flow and
a benefit indicator.

1. TOOL1: List of identified NEBs and quantification

For each energy efficiency measure (EEM) using the information of the energy
audit will use TOOL1 helps to identify and quantify (in EUR) the non-energy
benefits (NEBs). The NEBs can be filtered by order of importance for top
management, legislators, and employees.

Procedure: Introduce the EEM in the Excel sheet: in “find_NEBs” sheet, selection
the category of the EEM from the Energy Efficiency Measure Category display list,
then they will select the specific EEM from the EE Measure from Category display
list. The TOOL1 will automatically show the score of the NEBs, description of
NEBs and Examples of quantification. Finally click the number of the EEM to
export the EEM in its corresponding sheet.
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Energy efficiency measure category  |Lighting _ EEML ‘ EEM3 EEMS EEM7 ‘ EEMO ‘
Energy efficiency measure from categqEnergy efficient lights (e.g LED)
Sort by LD FEMD ‘ EEM4 EEMS EEMS | EEMIO
Top ) .

NEB category NEB Employee | Legislator Description of the NEB Examples of quantification

CITISSIONS TCMICH T 41Ty TPACT CALGZUTICS = CIITIale

hange, ozone depletion, acidificaton, evtophication, etc. o .
6 4 7 [ 1. Quantitative - M Number of particles /m2 (sxampl
. ! (LCA) or individual metrics for CO, CO2, NOx, SOx and atfve - M Number of particles fm2 (example)

Environment Emission reduction

Spending money on energy efficiency measures can Quantitativ }
Economic Increased real estate value [ 0 2 increase the real estate value of buildings fitaive - Assels value

Reduction of cost due to increased efficiency, productivity ND
Economic Reduction of (operating) costs [ 3 4 and right first time. Reduced manual labor costs. i

The level of lighting is improved at the workspace, resulting ~ND
Health Improved lighting 3 3 4 in an improved working environment. B

Reduced emissions (dust, CO2, chemical The harmful emissions of the processes and/or HVAC 5 i 5

Environment agents efc.) 4 2 1 systems are reduced. 1. Quanifative - M Number of particles /m (sxampl)

Improved image of a region/ country; can also be a ~ND

quantified indicator as well. Higher customer satisfaction. -
Economic Improvement of compatitiveness 4 2 3

Reduction of maintenance costs. Avoided breakdowns due |1.Quantitative - Numiber of breakdowns/defects
Economic Reduction of (maintenance) costs 4 0 2 to regular maintenance. 2.Quantitative - wages (EUR/hr) * reduced maintenance
Economic Reduction of emission or disposal fees 4 2 5 Reduction of emission or disposal fees. #ND

Reduced import dependency, impact on RES mntegration,
Security & Safety Energy security 4 1 1] supplier diversity, etc.; Herfindahl-Hirschman Index . 1. price forecast

Afterwards and for each EMM and each NEB in TOOL 1 input the data of each
NEB (quantification, unit of measurement, frequency: initial/yearly/periodically,
cost of unit and amount of units and importance form 1-5 -this is only required if
the NEB is not quantified-)

Top management
Description of the NEB Examples of quantification Include in calculations |Quantified/not quantified [Tnitial'vearly |Unit of measurement |Cost of unit, EUR/unit (for initial) and |Amount of units [Importance (1-low; $-very high)
Descriptn of e NEB . Franges of quatfin | Tnclude i caloulatior | Quanified/not quantific” | Initayear | Unit of measuremer | CDS;E;T;{?E?{[ (fifﬁ;ﬁ) :md' Amount of uni”_ | Tmportance (1-ow; S-very g
change, ozone depletion, acidificaon, evfophication, efc. -
(LC4) o il e €0, C02 N, SOvand 1. Quantitative - M Number of particles /m? (example) No
Spending money on energy efficiency measures can
mirease-gme el vaglile of buﬂd;ngs Qi - s e s
Reduction of cost dus to increased efficiency, productiviy a0 -
and right first time. Reduced manual labor costs. )
The level of Gghiing is improved at the workspace, resuling |
D Tes
i an improved working evironment
ii:;ir;ﬁ:l;ﬂ::gm o e pocess g VAC 1. Quantitfive - M Number of particles /m (example) Mo
Tmproved image of 2 region country; can dlso be 2 20 Y
quantified indicator a5 wel. Higher customer saisfaction. -
1 Quanitative - Number of breakdowns/defects

Reduction of maintenance costs. Avoided breakdowns due |2.Quanitative - wages (EUR/r) * reduced maintenance

L No
to regular mainfenance. 3. Quantitaive - Longer kfetime of equipment so reduce

4 Quantitative - Technical control cost

Reduction of enmission or dispos fets. AND Tes -m
Reduced import dependency, impact on RES tegration, -
supplier diversity, etc.; Herfindah-Hirschman [ndex . 1. price forecast

1. TOOL 2: Present Value, Accumulated Present Value, Cash Flow and
Accumulated Cash Flow (with and without NEBs)

Known

® NEBs
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The Present Value, Accumulated Present Value, Cash Flow, and Accumulated
Cash Flow serve as key financial indicators for evaluating a project. These
metrics offer a clear picture of the profitability and long-term sustainability.
By contrasting outcomes with and without NEBs, decision-makers can
measure their contribution to the project's financial viability and make more
strategic investment choices

Presentvalue
2000

“ NI
-
) Iy ==

-
12345678 91011121314151617181920212223242526272829 200

-1000 15000
5 2000 10000
000
-3000 ~
-4000 -S000
5000 - 10000
6000 B NPV [Acoumulated pres=nt value) (withouwt MEBs)
Years B MNP [Acoumulated present value] (with MEBs)
M Present value (without NEBs) M Present value (with NEBs)
50000
000 B0000
ToO0a
4000 60000
30000
2000 40000
. 30000
- 20000
2000 e
A - - = . - -
4000 10000 [ 5 10 15 20 25 30

G000

B &ccwmlated cash flow (withowt WEBs)
B Cach flow [without MEB=) B Cach flow [with MEBs|

B Accwmulated cash flow (with MEBs)

2. TOOL 2: CAPEX analysis

This section of TOOL2 calculates the permissible CAPEX with or without NEBs for
each year (1-30), regardless of the selected period. It outlines the allowable
investments, with and without NEB monetary effects, needed for EEM feasibility.
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This can be used to compare actual implementation costs with permissible costs
or, if actual costs are unknown, to determine the allowable investment range.

The allowable CAPEX to achieve an NPV of zero shows the maximum investment
possible without generating a loss. This metric is crucial for assessing the
financial limits of the project and ensure its economic viability.

35000
30000

el -TalsTs
i ot At

20000
15000
10000

5000

(=]

1 2 3 4 5 6 7 B 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 I7 2B 29 30

= Dermizsible CAPEN wtikout MEB: = Parmizsible CAPEN wiikh MEBs

3. TOOL 2: Several scerarios simulation (worst case scenario, best
case scenario, most likely scenario)

The TOOL2 generates three scenarios automatically based on the methodology
provided in VALERI. The generated scenarios are: Most likely case; Best case;
Worst case. The energy auditor must select the relevant parameters to be
included in the scenario analysis for the calculations, depending on the
information about the company. The results of the calculations indicate the years
to reach positive NPV of the EEM for the company for each of the scenarios.

Simulating different scenarios helps to understand the potential variability in
financial outcomes. This approach allows for a better evaluation of risks and
opportunities, providing a clearer picture of the project's potential performance
under various conditions.
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40000
35000
30000
25000

20000

15000
10000

5000

— G 1011 12 13 14 15 16 17 1E 19 20 21 22 23 24 25 26 27 28 29 30 31
-50

-1000x

= flast likeky Bemct czse  ===f\nrct case

4. TOOL 2: Benefit indicator

The benefit indicator, ranging from -3 to 3, provides a clear measurement of the
project's performance. A positive value indicates a favourable outcome, while a
negative value highlights potential losses. This scale allows for a quick
assessment of the project's overall benefits, helping to evaluate its effectiveness.

More in depth explanation about the Benefit Indicator in 3.2.2

Benefit
indicator 1.937
J
-3 -2 -1 0 1 2 i

Figure 15: Benefit Indicator

These results will significantly contribute to the decision-making process
regarding the implementation of the measure.

gﬁEBs *



HOW TO USE THE NEW METHODOLOGICAL APPROACH -GUIDELINES -(D5.3)

4.2.1.

Initial inquiry for companies

During the energy audit, auditors may ask the following specific questions (see
Table) to gather more accurate data for TOOL2.

For companies, these questions are important as they provide insights into
factors that might influence their investment decisions, their criteria for adopting
energy efficiency measures, and how financial risks and non-energy impacts

affect those decisions.
Question

How does the company decide

whether to proceed with
investments (not limited to
energy efficiency
improvements)?

What criteria must energy
efficiency improvement

calculations meet to persuade
the company to invest in the
proposed measures?

How significant are financial
aspects, risks, uncertainties,
investment amounts, and
non-quantified non-energy
impacts to the company?

What payback period is
considered acceptable when
evaluating investments?

What is the maximum payback
time for which the company will
invest in various measures?

Known

¥ NEBs

Purpose in the TOOL2

To understand the key factors influencing
the company's investment decisions.

To tailor the presentation of energy audit
results in a manner that aligns with the
company's priorities.

To discern what the company prioritizes
when considering investment in suggested
measures.

To ensure that the energy audit results
clearly demonstrate whether the proposed
measures meet the company's minimum
expectations for implementation.

To accurately weigh different types of
indicators in the Benefit Indicator section.

To set parameter variation values for the
Sensitivity Analysis.

To determine which parameters to include in
developing best and worst-case scenarios in
the Scenario Analysis.

To determine the number of years to
consider for calculations in the Input Data
section.

To define input parameters for the
uncertainty indicator in the Benefit Indicator
section.

To ascertain the number of years to consider

for calculations in the Input Data section of
the tool
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Does the company use bank
loans or own capital for
financing investments?

What interest rates does the
company use for its own capital
and for loans in investment
calculations?

What amounts are considered
large and small investments in
terms of monetary value?

By addressing these questions,

To define input parameters for the
uncertainty indicator in the Benefit Indicator
section of the tool

To determine the proportion of equity capital
and debt capital to use in calculations in the
Input Data.

To identify the interest rates for equity
capital and debt to be used in calculations in
the Input Data section.

To appropriately categorize investment
amounts in the Benefit Indicator section.

more accurate and relevant data can be

gathered, enhancing the effectiveness and precision of the energy audit and

subsequent analysis using TOOL2.

4.2.2.

TOOL1 - Identification of NEBs

TOOL1 helps to identify and quantify the non-energy benefits (NEBs) of energy
efficiency measures (EEMs) for their company. The TOOL1 is based on the
experience of KNOWNNEBs project partners, who developed a NEBs matrix with
approximately 130 000 data points. The TOOL1 is structured in two main steps.

4.2.2.1.

See the Excel sheet 'find NEBs'.

[Production line

STEP1: Selection of NEBs for the EEM

Energy cffcioncy memsu catezory wa | e | | o | |
Encrey cfficiency measure from cat -
[sort by [Top I eeve ‘ EEM4 ‘ EEM6 EEMS EEM10 ‘

Known

¥ NEBs

INEB category NEB Description of the NEB Examples of quantification
1. Quantitative - M Number of particles /m2 (example)
Environment it E reduct;
#N/A
[Economic of
Econ
cal

Economic Reduction of emission or disposal fees [Reduction of emission or disposal fees.

Reduced import dependency, impact on RES integration,

supplier diversity. etc.: Herfindahl-Hirschman Index . 1. price forecast
Security & Safety Energy security s 0 s pplier iversily . Price Jarec

ANIA
Reduced use of nor bl 1 1 4
1. Quantitative - Number of

Reduction of maintenance costs. Avoided breakdowns due ~ 2.Quantitative - wages (EUR /L) * reduced maintenance

to regular maintenance. 3.Quantitative - Longer lifetime of equipment so reduce
Economic Reduction of costs 4 1 4 4 - Technical

Spending o rey efficiency measures can
Economic Increased real estate value 4 0 1 ihereal e e of buildings

Higher o of finished prod A
Tim 4 0 5 |tim o

Increased equipment lifetime due to beter operating .
Tim 4 1 4 |conditions improved fault detection. Quantitative - Cost of equipment - spending delayed

[Reduced (maximum) noise pollution in dB at the Workspace, |, ... Macihele x fime of avnnnre
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Figure 16: NEBs and NEEs provided in TOOL1

Choose one EEM category and one specific EEM from the drop-down lists. The
tool will display list of all the NEBs in order of likeliness to be associated with the
selected EEM. The NEBs can be filtered by the type of beneficiary. Selecting the
type of beneficiary rank the NEBs according to the interest of this type of
beneficiary. The default option is the top management, but you can also select
the employee or the legislator. The value of each NEB may vary depending on the
beneficiary. For energy audits, the management board is usually the main
beneficiary.

After filling in all three drop-down lists, the tool has the option to save the
specific EEM to one of the 10 Excel sheets, by clicking on the corresponding EEM
button.

User manual  find_ NEBs ~ EEM1NEBs =~ EEM2 NEBs  EEM3_NEBs  EEM4_NEBs  EEMS_NEBs ~ EEM6_NEBs ~ EEM7_NEBs ~ EEM8_NEBs  EEM9_NEBs  EEM10_NEBs

The energy auditor can perform the actions described above multiple times,
depending on the needs of the energy audit. However, the maximum number of
EEMs that can be selected and saved is limited to 10.

4.2.2.2. STEP2: Assigning values to selected NEBs

Refer to the Excel sheets for the selected EEMs.

NEB

Legislator

[Examples of

Tnclude in

- [NEB

Examples of

| Include in calculation-

or |1 Quantitative - M Number of particl

s /m2 (example)

#N/A

EN/A

1. Quantitative - M Number of particls

s /m2 (example)

#N/A

EN/A No

umber of breakdowns/defects

Figure 17: Data of the NEBs in TOOL1

Each EEM has a table with NEBs categories and associated NEBs, which are
ranked from most likely to least likely to occur for the company, based on the
selected beneficiary. The management board together with energy auditor must
determine which NEBs are relevant for the company and whether they should be
included in the subsequent calculations. This can be done using different
methods, depending on the specific circumstances (see Figure 2). The selected
beneficiary has the discretion to decide what is the optimal solution and how
many of the NEBs can be attributed to the company. The number of NEBs for
each EEM can vary and can range from none to all indicated NEBs. However, if
the company does not specify their own NEBs, the NEBs with scores 5 and above
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are recommended to be selected for further evaluation. In addition, if a specific
NEB is not listed in the NEBs drop-down menu, the energy auditor has the option
to add its own NEB.

If a NEB will be quantified the user has to indicate whether this NEB is initial or
yearly, what is the unit of measurement of this NEB and also the number of
units.

NEB category NEB Tnclude in ions | Quantified/not quantified [Initial/yearly |Unit of Cost of unit, EUR/unit (for initial) and
Cost of unit, EUR/unit (for initial) and
EUR unit per vear (for yearly) ~

NEB category < |xes - | mclude in calculatiof , | Quantified/not quantifi | Initial/year™, | Unit of measuremer .

Yes

Emission reduction Quantified

e Not quantified

e Quantified

e Not quantified

Quantified

Yes

. Y .
Security & Safety Energy security s [Not quantified

Reduced use of non-renewable resources

Economic Reduction of (mais costs

Figure 18: Data of the NEEBs in TOOL1

For not quantified NEBs, the energy auditor must collect information from the
company's decision makers (top managers) during the energy audit. The
company's management board with the help of energy auditor must agree on the
importance (a subjective score) of each non-quantified NEB for the company. The
following scoring system must be used to indicate the importance of each NEB
for the company:

e 1 - very low importance

e 2 - low importance

e 3 - average importance

e 4 - high importance

5 - very high importance

After completing the tasks for one EEM, this should be repeated for each EEM
that is selected for the company in the TOOL1. Once the information for all EEMs
is completed, proceed to the TOOL2. The data from the TOOL1 will be used to
perform the calculations in TOOL2.

4.2.3. TOOL2 - Analysis and evaluation of
NEBs

The TOOL2 is based on the EN standard 17463:2021 “Valuation of Energy
Related Investments (VALERI)” with additional new calculation approaches for
analysing the monetary effects of NEBs on EEM. The TOOL2 consists of eight
main steps.
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4.2.3.1. STEP1: Compilation of input data, NEBs and
NEEs

If the TOOL1 is used for the identification of EEM, please enter the same data as
in TOOL1. If the TOOL1 is not used, please enter the data from the energy audit
report or the results of data analysis (see TOOL1, STEP2). To run the data
analysis in TOOL2, ensure that all requested data fields highlighted in yellow are
completed. The only exception is the "saved energy type" field. For each EEM,
you may specify either a single energy type or up to three energy types with
their corresponding values.

Input data
I ]
| |
[ |
[Cost of energy efficiency measure (CAPEX) 409200]EUR
Energy
[Alltypes of type (up
saved energy to3
at, etc) combined Heat | | |types) )
180.338] __180.338) MWhiyear
83.07 83.07 EUR/MWH
14980.67766 14980.678| o o|EUR/year
0%[%
100%[%
7.206[%
3.90%[%
3.90%[%
]
|
]
Not quantified non energy benefits
it /Yearty/ | U Gost of unit, | Amountof| B 1 | Imeortance
No. Quantified non energy benefits lic measureme EUR/unit | units | V2 lue, No. Not quantified non energy benefits. (1-low; 5-
EUR high)
1 Grant for renovation Initial piece 163680) 1] 163680 1 [Better visual looks of the bullding 4
2 Real estate value increase Initial m2 30[ 21925 65779 2_|Improved indoor air quality 3|
3 0 3
4 9 4
5 0 5
6 9 3
7 9 7
8 Real estate tax reduction for 10 years after renovation | _Periodic _|m2 02| 21925 _438.5) 8
o Periodi 0 s
10 Period 9 10
Quantified non energy efforts Not quatified non energy efforts
e Not quatied nom energy ety | 200 o, amoursat] (2 . asgyatins | G,
Periodic EUR/unit | units
nt EUR very low)
1 Costs of technical design initial _____|pieces 7000) 1 7000 1_|Noise during construction 3|
2 0 2 issue 5|
3 9 3
4 [J a
5 9 5
6 0 3
7 9 7
8 Periodi 0 B
9 Periodi 9 9
10 Periodi o 10

Figure 19: Identified MEBs and NEEs filtered by quantified or not quantified in TOOL2

4.2.3.2. STEP2: Analysis of initial results

The TOOL2 calculates the 'Payments in' and 'Payments out' automatically based
on the methodology provided in VALERI. For ‘Payments in’, all indicated
quantitative NEBs and their corresponding values are automatically added to the
calculation table. Similarly, for ‘Payments out’ all indicated quantitative NEEs are
presented. In both cases, the values for periodic NEBs and NEEs must be
manually entered into the rows highlighted in yellow within their respective
tables. The data in the tables are intended for detailed results analysis and for
verifying the accuracy of the input data.
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The result presenting table and the graphics are the most important part of the
analysis.

Results

NPV for the chosen period of 20 years (withowt NEBs) 3 EUR Your mentin this enerzy efficiancy
improvement measurs has a positiee value of
NPV for the chosen period of 20 years [with NEBs) S1063EUR. This means that the not quantified
51063 | EUR non energy benefits are not necessary for the
. investment to be economicalty feasible.
Hon enargy benefit impact on NPV
Z2C4EE | EUR
e each positive NV [without HEBS! 21 lve NEBs mudtiplier [changes in NPV due to
2ars to r2ach positve ferithout = EEE incheding MEBs compared to casewith | MA
Years to reach positive NPV [With NEBS) 13 Years na HEB inclusion)
IR for the chasen period of 20 years [without NEBs) ROI for the choszn period of 20 years
0. 1% [without HEBs) -33.1%)|
IRR for th chosen pericd of 20 yzars (with NEBS) RO for the chosen pariod of 20 yzars with
S.4%) HEBs} e
Figure 20: Investment results from TOOL 2

They show whether the EEM is feasible within the chosen and desired payback
time for the company, with or without NEBs included. They also provide other
relevant indicators and their values to explain the results more clearly for the
company. Based on the calculation results, the text box is coloured:

e Green - the investment in this EEM is feasible and the analysis of not
quantified NEBs is not needed but can be considered, which could improve
the profitability even more (in this case the analysis of not quantified NEBs
will show the amount of allowed negative impacts (expressed in monetary
value) in order for this EEM to be feasible).

e Red - the investment in this EEM is not feasible and the analysis of not
quantified NEBs should be done to quantify the necessary additional
value in order for this EEM to be economically feasible.

The TOOL2 performs the calculations for up to a 30-year period. If the payback
time exceeds 30 years, the value 31 will be displayed automatically.

4.2.3.3. STEP3: Quantification of not quantified NEBs

In this section a monetary value to not quantified NEBs is given. Two types of
values are given: (1) for yearly NEBs and (2) for initial NEBs. These values
indicate the necessary additional monetary value of not quantified NEBs in order
for the suggested EEM to be feasible.

For instance, if the calculation shows that total value of yearly not quantified
NEBs should be 1245 EUR, it means that this EEM will be feasible if all not
quantified NEBs give additional 1245 EUR value. The result of this analysis can
be presented to company’s decision makers (top managers). They can then
decide (usually based on their subjective viewpoint) if these not quantified NEBs
have the additional necessary value for them. For instance, changing of air
handling unit in the company has a not quantified NEB of improved indoor air
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quality. And based on TOOL2 analysis results this NEB of improved indoor air
quality should be at least 1245 EUR in order for the new air handling unit
installation to be feasible. The company’s decision makers then can evaluate if
the indoor air quality improvement due to changing of air handling unit for them
has the worth of 1245 EUR.

By giving such a monetary value to not quantified NEBs it is possible to still give
a very useful monetary evaluation.

Quantification of not quantified NEBs

Necessary base

value of yearly

not quantified
NEBs in order

No. Not quantified non energy benefits Yea rly NEBs
for the energy

efficiency
measure to be
economically
feasible, EUR

1 Better visual looks of the building 0
0

2 Improved indoer air quality

Total

No additional
value of NEBs
needed for the
Necessary base value of initial not quantified NEBs in order for the energy
energy efficiency measure be economically feasible efficiency
measure to be
economically

feasible

Necessary amount of grant/subsidies/other incentives for the
N/A %

investment to be economically feasible

Figure 21: Quantification of NEBs

To ensure EEM implementation is feasible, the quantification of previously
unquantified NEBs must include the required initial values. This initial necessary
value also is shown as the amount of required subsidies or grants to achieve the
desired payback time for the company. The company can then evaluate whether
they are willing to invest in an EEM that is not financially viable without not
quantified NEBs or whether they need to seek an EE support program to
co-finance the EEM implementation.

4.2.3.4. STEP4: Sensitivity analysis

Sensitivity analysis examines how variation in the values of an independent
variable influences a specific dependent variable under certain assumptions. The
calculation methodology for the sensitivity analysis follows the VALERI
framework. However, the company representatives need to indicate the
significance and potential changes of each parameter. The results are presented
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in both tables and graphs. The result in the tables shows how the changes in the
parameter could affect the implementation of EEM.

Sensitivity analysis

Parameter variation | 25%'
Lowr
easure (CAPEX), EUR 285440 Sensitivity
133.2873
623025
2.25%
5.40%
3.71%
0.75
HFV for 20 years [without HEEs)
Ease valug High Lo
2asurs [CAPEX), EUR -135399 -238159 -12639)

-133309 54325 -17E459)
-133309 -SE54E -202249)
-133309 -114087 -154852|
-133309 -135359 -135359)
-133309 -140575 -13008D|
-133359 -135359 -135359|

NP for 20 yaars [with NEBs)

Base valuz High Lo
2asurs [CAPEX), EUR 21068 17413 164725
21068 132139 42550
21068 159519 226139
G 21068 112381 F1605]
ere apita 21068 91069 91053
Interest of debt, % 21068 B3B5E 26423
NEB guantific ation 91068 147686 344571

Figure 22: Sensitivity analysis

4.2.3.5. STEP5: Analysis of different scenarios

The TOOL2 generates three scenarios automatically based on the methodology
provided in VALERI. The generated scenarios are: Most likely case; Best case;
Worst case. Energy auditor must select the relevant parameters to be included in
scenario analysis for the calculations, depending on the information about the
company. If a parameter is not chosen to be included in scenario analysis then in
all scenarios this parameter will have the base value. The results of the

calculations indicate the years to reach positive NPV of the EEM for the company
for each of the scenarios.
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Include in
seEnang Parameter Most likely case Bestcase | Worst case
anatysis (1 - [base value|
yes; i - no)
1 Cost of energy efficieny measure (CAPEX), EUR A0S0 285440 531550
1 Enerzy savings, Mh'year 180,338 207 3BRT | 1532873
1 Energy price, EUR/MWh £3.07 1038375 62.3025
0 Energy price variation rate, % 3. 00 3. 00 3. 00
1] Interest rate of equity capital, % T.20% T.20% T.20%
0 Interest rate of debt, % 3.90% 3.590% 3.590%
1 HEE guantification 1 125 0.75

Figure 23: Different scenarios

4.2.3.6. STEP6: CAPEX analysis

The capital expenditures (CAPEX) are the funds invested by a company in
acquiring, maintaining, or improving fixed assets such as property, buildings,
factories, equipment, and technology. This section of the TOOL2 calculates the
permissible CAPEX with or without NEBs for all years (from 1 to 30), regardless
of the selected calculation period. The CAPEX analysis results outline the
allowable investments—both with and without the monetary effects of NEBs—for
each calculation period (ranging from 1 to 30 years) needed to ensure EEM
feasibility. This information can be used in case to compare actual costs of
implementing EEM with permissible costs. Also, in case if actual costs of EEM
implementation are not know the CAPEX analysis can be used to understand
what EEM implementation costs are permissible.

4.2.3.7. STEP7: Analysis of benefit indicator

This step is the final step for the calculations of selected EEM and is the most
complex and has been fully developed during KNOWNNEBs project. The benefit
indicator was essential to create as it demonstrates in a clear and
comprehensible way for the company whether the EEM is advantageous or not
for the company to implement.

The benefit indicator is created by considering the financial, risk, uncertainty,
investment, and non-energy impacts indicators, and the table below explains the
reasons for using each of them.

Name of the

Category indicator

Reasons for using in the methodology
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Financial

Financial

Risk

Risk

Uncertainty

Uncertainty

Amount of
investment

Return of
investment (ROI,
%)<

IRR/discount rate

Worst case time
to reach positive
NPV minus most
likely case to
reach positive
NPV, years

Most likely case
to reach positive
NPV minus best
case to reach
positive NPV,
years

Number of years
to be considered

Time to reach
positive
NPV/number of
years to be
considered

CAPEX (indicate
values for small
and extremely
large
investments for
the energy
audited
company)

QWEBS

Return of investment is widely used as a financial
indicator to quantify whether the investment will be
profitable

This ratio indicates if the investment is profitable. If
this ratio is above 1 it means that the investment is
feasible. If this ratio is less than 1, it means that the
investment is not feasible.

Investment feasibility calculations contain a lot of
assumptions. During scenario analysis it can be see
what investment horizon would be needed to reach
positive NPV for worst case scenario. Time to reach
positive NPV for worst case scenario can be
considerably longer than in the most likely case
scenario. The longer the time to reach positive NPV
in worst case scenario is the riskier implementing
the suggested EEM measure is.

Investment feasibility calculations contain a lot of
assumptions. During scenario analysis we can see
what investment horizon would be needed to reach
positive NPV for best case scenario. Time to reach
positive NPV for best case scenario can be
considerably shorter than in the most likely case
scenario. The shorter the time to reach positive NPV
in best case scenario is the less risky implementing
the suggested EEM measure is.

The longer time to be considered in calculations the
more uncertainty and possible negative effects it
brings to the table. If the calculation period is short,
then it is unlikely to something unforeseen to
happen. Therefore, the longer the calculation period
the higher possible negative effects can be for the
company implementing an EEM.

Achieving a positive NPV sooner reduces the risk
that uncertainty will negatively impact EEM
outcomes. This indicator compares the time taken to
reach a positive NPV against the overall calculation
time horizon.

Usually, companies are less willing to make large
investments because it can be a burden to
companies’ cash flow.
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Sum of not
quantified non Since there are not quantified non energy benefits
Not i . L .
Lantified energy benefits | and efforts that occur during with implementation of
nqon ener (NEBs) minus EEMs, it is important to also evaluate (take into
. gy sum of not consideration) these effects. Sometimes these not
impacts - e .
(NEISs) quantified non quantified impacts can be the real motivation to

energy efforts implement or not to implement the suggested EEMs.
(NEEs)

Valuation of each of the 8 indicators is done in a scale from -3 to +3. For each of
the 8 indicators the tool indicates the border values at which the indicator is
valued at “-3” and “+3". If the actual value of an indicator is smaller than the
indicated border value for score “-3", then for this indicator a valuation of “-3" is
assigned. If the actual value of an indicator is larger than the indicated border
value for score “+3”, then for this indicator a valuation of “"+3” is assigned. If the
actual value of an indicator is between the border values, then a linear scoring is
used. In the tool each of the 8 indicator scores can be seen in a chart where you
can see the actual value of the indicator as well as the border values of each of
the indicator. The tool allows the users to change the border values of the
indicators if more accurate information is available.

Value at
Value at Value at
Type of which
No. Indicator Value which score |which score Score
indicator score is
is "3 is 3"
ngr
1|Financial Return of investment (ROI, %) 22.3% 30.0% -30.0% 0 2.23
2|Financial IRR/discount rate 2.15 2 0 1 3.00
Worst case time to reach positive - most likely case
18 0 10 5 -3.00
3|Risk to reach positive NPV, years
Most likely case to reach positive NPV - best case to
. - 9 6 0 3 3.00
4 |Risk reach positive NPV, years
5|Uncertainty Number of years to be considered 20 1 19 10 -3.00
Time to reach positive NPV/number of years to be
. . 0.65 0.5 15 1 2.10
6|Uncertainty considered
Amount of CAPEX (indicate values for small and extremely large 409200 0 500000 250000 -1.91
7 |investment investments for the energy audited company)
Not quantified |Sum of not quantified non energy benefits (MEBs) -1 25 -25 0 -0.12
non energy minus sum of not quantified non energy efforts
8|impacts (NEls) |(NEEs)

Figure 24: Benefit Indicator Value and Score

Another input is the “Importance” see figure the company can assign a value
from 0 to 5 on the significance of each of the 5 categories of indicators for
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implementing the EEM. Where 0 - irrelevant and 5 - very significant. If these
values are not assigned, the default values are used.

Based on these inputs, a benefit indicator is provided as a numerical value. A
positive value of the benefit indicator signifies that the measure is beneficial for
the company and should be implemented, whereas a negative value signifies the
contrary. The indicator is scored on a scale from -3 to +3, which is presented in a
chart by the TOOL2.

Score
Type of
L Importance Weight without
indicator
weighting
Financial 5 41.7% 2.61
Risk 2 16.7% 0.00
Uncertainty 1 8.3% -0.45
Amount of
2 16.7% -1.91
investments
Not quantified 2 16.7% -0.12
NEls
Total 12 100% 0.03

Figure 25: Type of indicator -Importance

The scoring thresholds (when an indicator reaches -3 or +3) can be modified.
The indicator receives a linear score based on its value within the threshold
range:

+3 - it is imperative to implement the measure as soon as possible
+ 2 - the measure is highly recommended

+1 - implement the measure with caution

0 - the measure has no significant impact

-1 - the measure is not feasible under the current conditions

-2 - the measure is detrimental and should be avoided

-3 - the measure is disastrous and must be rejected
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Return of investment (ROI, %)
3

Value

0.4 0.4

-3
Return of investment (RO, %)

Figure 25: Return of Investment

4.2.3.8. STEP8: Summary of the results

To complete STEP8, follow steps 1 to 7 for each EEM you have chosen. Then, go
to the 'Summary' sheet in MS Excel to finish the work with TOOL2.

The summary table shows the main parameters of the selected EEMs. The energy
auditor should select the EEMs based on the company's information and include
them in the summary. The summary table can serve as an annex to the energy
audit report.

4.3. Decision-making approach

Communicating the energy audit findings, potential cost savings, and
recommended actions effectively is essential to secure the company’s
management team support for implementing energy efficiency measures.

Hence, the decision-making approach comprises three main steps with guidelines
on how to convey the outcomes of energy audit and the KNOWRNNEBs calculation
methodology to the management team of a company.
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4.3.1. STEP1: Preparation activities

Before meeting with the management team to present the energy audit
outcomes, it is imperative to conduct some preparation activities. The following
are some suggestions what to consider in the preparation process:

e Adapt the message: Consider the board's interests — see 3.1. - and their
level of technical expertise. Use clear, concise language with visuals and
avoid excessive technical jargon.

e Highlight key findings: Summarize the audit's overall impact on energy
consumption and potential cost savings.

e Prioritize recommendations: Present the most impactful and
cost-effective recommendations first, with clear implementation timelines
and payback periods.

e Quantify the benefits: Translate energy savings into financial savings,
environmental impact (reduced carbon footprint), and potential return on
investment (ROI).

e Be realistic: Acknowledge any limitations or challenges associated with
implementing recommendations.

e Prepare for questions: Anticipate potential questions about costs,
disruption to operations, and long-term benefits.

These tips provide you with the best practices for conveying the energy audit
outcomes, obtaining the approval of the management team, and initiating a plan
for a more efficient and environmentally friendly future for the company.

4.3.2. STEP2: Communication strategy

Decision makers most likely have no domain knowledge. Therefore, you are the
experts, not the management. The outcome of an energy audit depends largely
on how well the recommendations and possible results are communicated.
Energy audits can be technical and data-based, but it is essential to turn those
insights into simple, practical steps without leaving any gaps. There are some
suggestions on providing the desired outcomes:

e The decision-makers may lack the technical background. Using simple
language prevents confusion and ensures everyone comprehends the
proposed solutions. For example, use monetary benefit over kWh, or
present price of kWh to give context.

e Uncertainty impedes action. Decision-makers have multiple
responsibilities, if they cannot easily grasp the potential benefits, they may
be reluctant to proceed with the energy saving opportunity. A clear
presentation with quantified outcomes and steps required helps overcome
this reluctance.

e By presenting the audit findings in a clear and concise way, you can
enable decision-makers to take action and achieve significant energy
savings. For instance, think of it like explaining it to a colleague who has
little knowledge of how any of this works.
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e Highlighting potential risks builds trust. A prompt "no" to a bad
project is better than a delayed "yes" that wastes money. The non-energy
efforts (NEEs) are perceived as the risks for implementation of the EEM
and can be used for communication.

e Addressing uncertainty. This is done by the sensitivity analysis in
TOOL2, STEP4 and can be used for result presenting. In addition, for
better understanding of the situation, it is possible to show:

o historic price data if available to demonstrate electricity cost trends.
o future price predictions if possible.
o long-term contracts or hedging strategies that can reduce price

risks.
e Look for examples of successful energy-saving projects in similar
businesses. Compare your energy consumption anonymously with

competitors or industry averages.
These tips will help you convey the benefits of energy efficiency investments to
the management team.

4.3.3. STEP3: Presentation of the results

4.3.3.1. Introduction and context

A top-down Analysis Approach is preferable. To start with the overall view, then
focus on the key areas. The presentation should follow a top-to-bottom order to
make the argument. This also educates the reader about the general situation
and sets up the context.

Some possible ideas for initial 'overview' slides are:

e How much energy the company consume? How much energy can be
saved? Show the percentage of total and in monetary units. Pie charts,
Sankey diagrams or tables of energy consumption categories to give
insight into which areas are more important than others (like, heating vs
lighting, etc.).

e What proportion of the cost goes to meet the energy demand? How does it
compare to other cost categories? This will give a good context of the
monetary value and how it compares to other cost areas. Pie charts,
Sankey diagrams or tables of cost categories to give insight into energy
costs vs other costs for the company.

e How the energy audit was conducted at the company, key areas of
assessment, findings, present conditions, opportunities for enhancements,
etc.

This will set the stage and allow the involved stakeholders to understand the
situation. For the ‘big picture’ slide of findings (see Figure 3), it is suggested to
use:

e A slide that shows how much of the costs could be saved
e A table of actions that could be taken that would yield X, Y, Z.
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e A bar chart showing the present situation vs what could happen with
improvements.

Energy Consumption Energy Source

Energy rescuices for theimal enengy producion @ Purchased slecincty

Hat Water

Lighting

Wentilation

=10274,9 MWh Annually =
There are 2 ways how to minimize costs:

e by decreasing and e by more
optimizing energy cost-effective and
consumption or; efficient energy

generation.

Figure 26: Example of the slide 'big picture” and ‘80-20 rule’

Before presenting more details, summarize the main findings for the participants.
The '80-20 rule’ (aka Pareto Principle) means that 20% of causes produce 80%
of outcomes. Sometimes one category has the most impact. If so, emphasize the
largest slice because it could lead to the biggest saving, result, and outcome.
Additionally, energy auditors can use Sankey diagrams to illustrate the energy
distribution of an organization.

Also, include brief information on the company’s role in climate change mitigation
activities. The company’s commitment to climate change mitigation is clearly
demonstrated through its implementation of EEM. By reducing energy
consumption, the company not only realizes significant cost savings but also
lowers its CO. emissions. This dual benefit highlights that energy efficiency
transcends mere financial gains—it plays a crucial role in diminishing the
company’s overall environmental impact. Through these initiatives, the company
actively contributes to broader climate change mitigation efforts, reinforcing its
commitment to sustainability and environmental stewardship.

4.3.3.2. Review and presentation of investment
project

Make sure to describe the methodology and how the results were done. Everyone

should be on the same page rather than puzzled. Both IRR and NPV are helpful

economic indicators to decide what projects to take and what profitability a
company can anticipate:
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e Net Present Value (NPV): Use NPV for precise euros value comparisons,
especially when prioritizing maximizing the total value added by projects.

e Internal Rate of Return (IRR): Use IRR when you need to evaluate the
relative profitability of projects quickly and when comparing projects with
different investment sizes or durations.

To conclude, NPV measures the total value created, while IRR measures the
relative profitability of an investment. Both are useful methods, but they have
different roles in project assessment.

The following information is essential for a comprehensive understanding of the
project and the calculation of IRR or NPV:

e Required Investment: The initial cost of the upgrades.
e Project Lifespan: The duration of the upgrades' benefits.
e Expected Savings: The annual amount of money that the upgrades will
reduce the energy bills by.
If potential projects and opportunities are many, focus on the ones that have the
biggest savings or monetary value. Give the project context:

e How much is being spent on this currently?
e How does it relate to total company costs or the total energy costs?
e How does it fit in the company’s strategy?

Explain what needs to be done simply:

e During audit, we identified X

e We recommend doing Y because of Z
Show both tables and graphs. List the project's costs and benefits. Use the key
variables from the previous block. For projects that are more complicated or
risky, state the assumptions, risks, and possible results for different scenarios.

4.3.3.3. Presentation of energy audit results

The following information can be provided for the company management team in
one slide for each of the EEM analysed in the TOOL2:

e Main project inputs: CAPEX (EUR), Annual money savings
(EUR/year)/Energy Savings (MWh/year), List of Quantified Non-Energy
Benefits, List of Quantified Non-Energy Efforts, Project Lifetime (years).

e Project financial metrics in a comprehensive table: project NPV, IRR, Years
to positive NPV, Best case NPV, Worst case NPV (results from TOOL2)

e Add the benefit indicator scale and value of the indicator for the EEM.

o Brief conclusions: Based on the current assumptions the EEM
makes/does not makes financial sense. The recommendation is to
complete this project as soon as possible/invest after review/pass.

4.3.3.4. Conclusions

Based on our experience communicating with companies regarding energy audit
outcomes, we recommend presenting the consultation section—focusing on EEMs
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—before diving into the detailed energy audit results. This reordering aligns with
how companies typically engage with audit findings.

Prioritizing EEMs: companies are more interested in the actionable aspects
of energy audits—specifically, the EEMs they can implement—than in the
detailed technical information behind each measure.

Enhanced engagement with management: By dealing with consultation
details that outline the recommended EEMs and associated costs, the
report can capture the management board’s attention more effectively.
Management tends to favor clear, high-level results that emphasize
practical outcomes over in-depth technical indicators.

Simplifying complex data: since management boards often lack the
technical expertise to fully appreciate detailed audit data, front-loading the
report with the main results and cost implications of the suggested EEMs
can facilitate quicker, more focused decision-making.

This approach not only helps in engaging key decision-makers but also enhances
the overall effectiveness of the energy audit report by aligning it with the
audience’s priorities. Presenting consultation insights first ensures that the
actionable recommendations are immediately visible, leading to more strategic
and informed discussions at the management level.

For presenting the conclusions write a summary of the project and the main
lessons learned by:

>

Reiterate the benefits: briefly remind the board of the potential cost
savings and positive environmental impact of implementing the energy
audit recommendations.

Highlight prioritized actions: emphasize the most impactful and
cost-effective recommendations, potentially mentioning a specific number.
Propose next steps: recommend scheduling a follow-up meeting to discuss
the prioritized actions in detail and answer any questions.

Analyse EEM project's feasibility for the company:

o Invest (+1-+3) - Based on scenario analysis, all the scenarios result
in a positive NPV for the project's lifetime. This category is assigned
to cases where there is negligible risk of failure.

o Invest After Review (-1-+1) - These are cases where the outcome is
uncertain and depends on various factors. The decision depends on
the company's risk appetite and preferences. If the company is
interested in this investment opportunity, this case should be
presented with more details and explanations of the potential
outcomes and assumptions, so that the company's management can
make an informed judgment.

o Pass (-3--1) - Scenario analysis indicates that, with the current
assumptions, it is very likely that the project will yield a negative
NPV or have no chance of a positive NPV. However, the company can
still consider if there are any non-quantifiable benefits or ways to
reduce the capital expenditure or operating costs.

Known
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In conclusion, express enthusiasm and commitment, as well as show your
confidence in the positive outcomes and your dedication to achieving them
collaboratively.
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ANNEX1: TOOL1 - Identification of NEBs
(MS Excel)

The TOOL1 is available here for download:
https://www.e-sieben.at/en/projects/22003 knownnebs.ph


https://www.e-sieben.at/en/projects/22003_knownnebs.php
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ANNEX2: TOOL2 - Analyzation of NEBs
(MS Excel)

The TOOL2 is available here for download:
https://www.e-sieben.at/en/projects/22003 knownnebs.php
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ANNEX 3: Template for presenting the
energy audit results (MS PowerPoint)

The template for presenting the energy audit results is available here for
download: https://www.e-sieben.at/en/projects/22003 knownnebs.php
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