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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 evaluated primarily based on the 
energy cost savings they generate. However, 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 ‘Master methodological approach’ provides guidelines for energy 
auditors on how to apply the KNOWnNEBs project calculation tools and 
subsequently present the calculation results to the company’s management board. 
The methodology serves as a supplementary point to the existing energy auditing 
practices in the project countries. 

1.2. Document Structure 

The Master methodological approach consists of two main parts: (1) methodology 
for NEBs inclusion and (2) decision-making approach.  

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

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

• 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. 



MASTER METHODOLOGICAL APPROACH  

 

7 

2.  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. In fact, since energy consumption costs for SME companies usually don’t 
exceed 10% of total expenses, factors beyond energy savings play a significant 
role in the decision to invest or not in the proposed EEM. These impacts can be 
either positive or negative, depending on the nature and scope of the project. The 
positive impacts are known as non-energy benefits (NEBs), while the negative 
impacts are called Non-Energy Efforts (NEEs). In simple terms – an energy 
efficiency measure will be implemented if the benefits outweigh the efforts as 
represented in Figure 1 below. 

 

 

 

 

 

 

 

2.1. Non-energy benefits (NEBs) 

Non-Energy Benefits (NEBs) are the various and multiple benefits that energy 
efficiency measures generate besides saving energy. There are various, such as 
enhanced air quality, employee's health conditions, comfort level, 
competitiveness, green reputation of a company, decreased maintenance 
expenses, etc. Including NEBs enables the complete value of energy efficiency to 
be recognized. For each EEMs the associated NEBs are different. Even more – the 
same EEM in different companies will come with different NEBs. This is due the 
fact that NEBs can be perceived differently in each company. 

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

Benefits 

Efforts 

Energy savings 

Benefit 4 

Benefit 3 

Benefit 2 

Benefit 1 

Effort 1 Effort 3 

Effort 4 

Investments 

Effort 2 

Figure 1: Simplified valuation scale of energy related investments 
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• Quantified (monetized) NEB – NEB that has a precise monetary value (e.g. 
lower maintenance costs, selling of the replaced equipment) associated with 
it. 

• 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, employee satisfaction). This 
category also includes NEBs that have a measurable value, but not in 
monetary terms (e.g., changing of production line results in noise reduction 
by 10 dB). 

Quantifying NEBs can be complex and challenging, but by asking the company the 
right key questions, they can become easier to identify:  

1. Are there any other monetary savings than energy savings from 
implementing the EEM? 

2. Is there any non-monetary value added from the EEM for the customer or 
employees? Increased value translates in additional income (e.g. customers 
want to buy more of the high-quality products). 

3. Does the implemented EEM entail a reduction of important risks translating 
in value proposition increase and cost decrease? (e.g. reduced risk of staff 
illness or production). 

In our experience, when engaging with companies, NEBs related to increased 
production are typically recognized before energy savings. Energy cost savings are 
less frequently prioritized unless the company is seeking co-financing or subsidies 
through state EE support programs. Therefore, it is essential to engage in a 
thorough, qualitative discussion with company representatives and ask targeted 
questions (see Chapter 3.1) about potential NEBs and their perceived importance. 

When NEBs have been identified, they can be quantified if you can give values to 
the following parameters. 

1. When does the NEB occur:  

• Initial – occurs at the beginning of the EEM implementation (for example, 
selling old motors, which are replaced with new ones) 

• Yearly – occurs every year after EEM implementation (for example, less 
maintenance costs) 

• Periodic – occurs at regular intervals or for a specified time period after 
EEM implementation (e.g., real estate tax reduction for 5 years after 
building renovation, old gas boiler maintenance costs every 2 years, 
etc.).  

2. What is the unit of measurement1?  

 
1 A definite magnitude of a quantity, defined and adopted by convention or by law, that is used as a standard for 
measurement of the same kind of quantity.  
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3. What are the costs of a unit [EUR/unit per year for yearly NEBs; EUR/unit 
for initial NEBs)? How many units there will be?  

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.  

In addition, the NEBs most often occur after the implementation of an energy 
efficiency project (most often NEBs are yearly). Hence, the management board 
often overlooks the additional benefits (NEBs) for the company at the decision-
making stage, where the non-energy efforts (NEEs) may appear to outweigh the 
positive aspects of an EEM (NEEs usually are initial – the negative effects of NEEs 
can be seen in the very beginning of EEM implantation process). 

2.2. Non-energy efforts (NEEs) 

The non-energy efforts (NEEs) are the negative effects or are the counterparts of 
NEBs when implementing EEM. NEEs will decrease the value of EEM 
implementation.  

The NEEs can be categorized by the time of occurrence: 

• Initial NEEs - occurs at the beginning of the EEM implementation, for 
example: costs of technical design for EEM (quantified); Loss of productivity 
during the implementation of EEM (quantified); Additional stress for 
management board and employees during EEM implementation (not 
quantified); Noise pollution during the implementation of EEM (not 
quantified); Training costs of employees (how to operate the new 
equipment) (quantified); etc. 

• Yearly NEEs – occurs every year after EEM implementation, for example: 
additional software costs for building management system (quantified); 
Higher maintenance costs (new ventilation system instead of no ventilation, 
quantified); etc. 

• Periodic NEEs - occurs at regular intervals or for a specified time period after 
EEM implementation: periodic maintenance costs of new equipment and 
infrastructure (e.g. washing the facade of the building every 10 years after 
the walls of building are insulated), trainings costs for technical staff, etc.  

The NEEs usually occur at the initial stage of an energy efficiency project. A 
thorough analysis of the NEEs is therefore essential to identify and overcome the 
barriers that hinder the implementation of EEM. By addressing the NEEs, the 
management board can gain more confidence and motivation to invest in energy 
saving projects and achieve the desired outcomes.  

As for NEBs, it is essential to engage in a thorough, qualitative discussion with 
company representatives and ask targeted questions to identify the NEEs and their 
perceived importance. To identify the NEEs, here are some of the key issues to 
keep in mind:  

1. Rebound Effects (Jevons’ Paradox):  
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o Increased consumption due to cost savings: if energy efficiency 
upgrades reduce operating costs, the resulting savings might 
encourage an increase in production or extended use of equipment. 
This can partially or fully offset the expected energy savings. 

o Behavioral changes:  consumers or employees might become less 
vigilant about energy conservation once they see that each unit of 
energy is “cheaper” due to efficiency, potentially diminishing overall 
efficiency gains. 

2. Upfront costs and investment risks: 
o Capital-intensive improvements: energy-efficient technologies often 

require significant initial capital expenditures. If projected energy 
savings do not materialize as expected, or if market conditions 
change, the return on investment may be lower than anticipated. 

o Financing challenges: securing external funding or reallocating 
internal funds could strain a company’s financial situation, particularly 
if other, more profitable investments are delayed. 

3. Operational and implementation challenges: 
o Complexity and downtime: upgrading equipment or processes for 

energy efficiency may lead to production interruptions, maintenance 
complexities, or extended downtimes. The associated costs can erode 
the net benefits of the efficiency improvements. 

o Training and skill requirements: operating more advanced, energy-
efficient systems may require additional employee training. Without 
proper training or skilled personnel, new systems might be used 
inefficiently or even damage productivity. 

4. Technological and reliability concerns: 
o Technology obsolescence: rapid advancements in energy 

technologies mean that today’s efficient solution might become 
outdated, locking the firm into less flexible or harder-to-upgrade 
systems. 

o System compatibility issues: introducing new, more energy-efficient 
components may require compatibility checks with existing systems. 
Incompatibilities can cause performance issues, reduce productivity, 
or create maintenance headaches. 

5. Regulatory and market uncertainties: 
o Changing standards and incentives: government policies, subsidies, 

and standards can shift over time. If regulations change after 
investments are made, expected payoffs could diminish. 

o Market fluctuations in energy prices: if energy prices unexpectedly 
drop, the economic rationale for a high-efficiency measure might 
weaken, resulting in slower payback periods and potential regrets 
about the initial investment. 

6. Environmental and resource trade-offs: 
o Material and resource inputs: some highly efficient technologies rely 

on specialized materials, rare earth metals, or more complex 
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manufacturing processes, which could have their own environmental 
footprints or supply chain vulnerabilities. 

o Disposal and decommissioning issues: upgrading to new technologies 
can render older equipment obsolete, raising questions about 
disposal, recycling, and the environmental impact of equipment 
turnover. 
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3.  Methodology for NEBs inclusion into 
energy audit practice  

The methodology consists of two main parts: 

• Identification of NEBs 
• Analysis and evaluation of the NEBs 

For both parts a supporting calculation tool in MS Excel format has been developed. 

The TOOL1 is designed to assist energy auditors in identifying the appropriate 
NEBs for EEMs within energy audits for companies. However, it can also benefit 
other stakeholders from the implementation of EEMs, such as employees of the 
companies or energy efficiency policy makers.  

TOOL2 is designed to support energy auditors in evaluating energy related 
investments by incorporating the impact of NEBs and NEEs. It can be applied 
independently of TOOL1, in case an energy auditor has a clear understanding of 
the company’s NEBs for specific EEMs. Otherwise, we recommend using the TOOL1 
first. The tools can be applied separately or in sequential order, where the results 
of the TOOL1 are used as input data for TOOL2. 

We recommend the following steps before using both tools: 

• IMPORTANT: Use MS Excel version 2019 or newer2. 
• IMPORTANT: Enable the 'macros' function in Excel to run the tools properly! 
• Read the ‘Guide for Energy Auditors’ and then access the tools. 
• Consult the 'user manual' for each tool and follow the instructions! 

The tools can be used to their full potential only after a training course3. Both tools 
must be used in conjunction with the energy audit at the company (refer to the 
recommended sequence in Figure 2).  

The TOOL1 can be applied twice during the energy audit process. After the initial 
contact with the company where company's representative should either provide 
information about the planned EEM or some indications of the expected EEM. Based 
on this information, the energy auditor can begin to fill out the TOOL1, STEP1. The 
energy auditor can identify the potential EEM and list the potential NEBs associated 
with this EEM.  

During the physical inspection, the energy auditor can engage with the company's 
management board to review the identified potential NEBs for each selected EEM 
and determine their relevance and significance to the company. Also, the energy 
auditor together with company representatives can complete the information on 
NEBs (TOOL1, STEP2) or it can be done after the physical inspection of the 
company independently by the energy auditor. The identification of NEBs (using 

 
2 The tools and the visualisation of the results are designed to enhance user experience and clarity; hence the 
latest version of MS Excel is used.3 Please contact your national contact point for the possibility to join the training 
course.  
3 Please contact your national contact point for the possibility to join the training course.  
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TOOL1) can be repeated as needed once the energy auditor and the company have 
reached a mutual understanding. 

  
Figure 2: Simplified Energy Auditing Process and Integration of Calculation Tools 

The TOOL2 can be applied only after completing the NEB identification process. 
Since TOOL1 is optional, there are two options for identifying NEBs: either use the 
results from TOOL1 as input data for TOOL2, or follow the methodology presented 
in TOOL1 to directly complete TOOL2 STEP1 and STEP2 within TOOL2. However, 
the identification of NEBs and the assignment of their values must be done during 
the physical inspection of the company.  

After the physical inspection of the company, the energy auditor will perform the 
calculation and data analysis for the energy audit. During this phase, TOOL2 STEP1 
to STEP7 must be completed. This involves using the input data from the energy 
audit in STEP1 of TOOL2. The energy auditor will then proceed through STEP2 to 
STEP7 to analyze the NEB effects on each selected EEM. TOOL2 is considered 
complete once STEP8 is finished. The information from STEP8 of TOOL2 is 
recommended and can be included in the energy audit report for the company. 

3.1. Initial inquiry for companies  

Apart from the regular inquiries during the energy audit, the following questions 
that will contribute to more accurate input data for the TOOL2 should be asked to 
the company representatives (ideally to the management board):  

Question Purpose in the TOOL2 

Preparation •STEP1, TOOL1

Inspection •STEP2, TOOL1

Data 
analysis

•STEP1-7, TOOL2

Reporting •STEP8, TOOL2



MASTER METHODOLOGICAL APPROACH  

 

14 

How does the company decide 
whether to proceed with 
investments (not limited to energy 
efficiency improvements)? 

● 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. 

What criteria must energy 
efficiency improvement calculations 
meet to persuade the company to 
invest in the proposed measures? 

● 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. 

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

● 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. 

What payback period is considered 
acceptable when evaluating 
investments? 

 

● 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. 

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

● To ascertain the number of years to consider 
for calculations in the Input Data section of 
the tool 

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

Does the company use bank loans 
or own capital for financing 
investments? 

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

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

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

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

To appropriately categorize investment amounts 
in the Benefit Indicator section. 

By addressing these questions, more accurate and relevant data can be gathered, 
enhancing the effectiveness and precision of the energy audit and subsequent 
analysis using TOOL2. 
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3.2. TOOL1 – Identification of NEBs  

TOOL1 is a tool that helps energy auditors 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.  

3.2.1. STEP1: Selection of NEBs for the EEM 

See 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. 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 energy auditor has the option to save 
the specific EEM to one of the 10 Excel sheets, by clicking on the corresponding 
EEM button. 

 
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. 
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3.2.2. STEP2: Assigning values to selected NEBs 

Refer to the Excel sheets for the selected EEMs.  

 
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 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.  

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: 1 – very low importance; 2 – low importance; 3 – average 
importance; 4 – high importance, 5 – very high importance.  

After completing the tasks for one EEM, the energy auditor must repeat them for 
each EEM measure that is selected for the company in the TOOL1. Once the 
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information for all EEMs is completed, the energy auditor can proceed to the 
TOOL2. The data from the TOOL1 will be used to perform the calculations in TOOL2. 

3.3. 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. 

3.3.1. 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. 
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3.3.2. 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.  

The result presenting table and the graphics are the most important part of the 
analysis.  

 
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: 

• 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). 

• 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. 

3.3.3. 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 
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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 is intended to 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. 

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

 
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 
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quantified NEBs or whether they need to seek an EE support program to co-finance 
the EEM implementation. 

3.3.4. 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 energy auditor and the company representatives need to indicate 
the significance and potential changes of each parameter. The results are 
presented in both tables and graphs. The result in the tables shows how the 
changes in the parameter could affect the implementation of EEM.  

 

3.3.5. 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 
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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.  

 

3.3.6. 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. 

3.3.7. 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. 
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Category Name of the 
indicator Reasons for using in the methodology 

Financial 
Return of 

investment (ROI, 
%) 

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

Financial IRR/discount 
rate 

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. 

Risk 

Worst case time 
to reach positive 
NPV minus most 

likely case to 
reach positive 

NPV, years 

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 riskierimplementing the 
suggested EEM measure is. 

Risk 

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

years 

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. 

Uncertainty Number of years 
to be considered 

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. 

Uncertainty 

Time to reach 
positive 

NPV/number of 
years to be 
considered 

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. 

Amount of 
investment 

CAPEX (indicate 
values for small 
and extremely 

large 
investments for 

the energy 
audited 

company) 

Usually, companies are less willing to make large 
investments because it can be a burden to 
companies’ cash flow. 
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Not 
quantified 
non energy 

impacts 
(NEIs) 

Sum of not 
quantified non 
energy benefits 
(NEBs) minus 

sum of not 
quantified non 
energy efforts 

(NEEs) 

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. 

 
Energy auditor in collaboration with the company's management board 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 TOOL2. 
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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 
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3.3.8. 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. 
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4.  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 KNOWnNEBs calculation 
methodology to the management team of a company. 

4.1. 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: 

• 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. 

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

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

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

• Be realistic: acknowledge any limitations or challenges associated with 
implementing recommendations. 

• 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. 

4.2. 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:  

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

• 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. 

• 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. 

• 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. 

• 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. 

• 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. STEP3: Presentation of the results  

4.3.1. 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:  

• 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.). 

• 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. 
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• 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:  

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

improvements. 

 

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 CO₂ 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. 

 
Figure 3:  Example of the slide ‘big picture’ and ’80-20 rule’ 



MASTER METHODOLOGICAL APPROACH  

 

29 

4.3.2. 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:  

• Net Present Value (NPV): Use NPV for precise euros value comparisons, 
especially when prioritizing maximizing the total value added by projects. 

• 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: 

• Required Investment: The initial cost of the upgrades. 
• Project Lifespan: The duration of the upgrades' benefits. 
• 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: 

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

Explain what needs to be done simply: 

• During audit, we identified X 
• 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. 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:  

• 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).  

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

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

4.3.4. Conclusions   

Based on our experience communicating with companies regarding energy audit 
outcomes, we recommend presenting the consultation section—focusing on EEMs 
—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 
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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. 

In conclusion, express enthusiasm and commitment, as well as show your 
confidence in the positive outcomes and your dedication to achieving them 
collaboratively. 



ANNEX1: TOOL1 - Identification of NEBs 
(MS Excel) 

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

https://www.e-sieben.at/en/projects/22003_knownnebs.php
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 

https://www.e-sieben.at/en/projects/22003_knownnebs.php
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  

  

https://www.e-sieben.at/en/projects/22003_knownnebs.php
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ANNEX 4: Example  

Communication with the company  

The company was initially contacted by phone to arrange a physical inspection of the 
facilities. During this call, the company representative was informed that, in addition to 
the regular energy audit, non-energy impacts, benefits, and efforts would also be 
evaluated. To facilitate understanding, a brief explanation of non-energy impacts was 
provided to the company. 

Additionally, the energy auditor requested to meet with representatives who could 
discuss the questions outlined in Chapter 3.1 of this document. The auditor also inquired 
whether the company had already identified any specific energy efficiency measures of 
interest. The company is interested in replacing the cheese production line.  

After the phone call, the energy auditor sent the company a request for energy 
consumption data along with the questions outlined in Chapter 3.1 of this document. 

Information gathered for data analysis during physical inspection  

The company's technical director accompanied the energy auditor during the physical 
inspection of the facilities. 

During the physical inspection of the company the following actions and measurements 
were performed: building envelope evaluation, insulation inspection, lighting inspection, 
electrical measurements of the cheese production line.  

The energy auditor gained insight into the company's decision-making process for energy 
efficiency measures through a meeting with a management board representative. The 
maximum investment limit for such measures is 500,000 EUR. For smaller investments 
up to 10,000 EUR, the company fully funds them using its own capital. However, for 
investments exceeding 10,000 EUR, only 20% is covered by the company’s own capital. 
The interest rate for equity capital is 7.2%, while the interest rate for debt is 4.0%. The 
evaluation period for energy efficiency measures is seven years. In assessing these 
measures, financial indicators such as ROI and IRR are prioritized. Uncertainty regarding 
payback time is considered unimportant, while risks, investment amounts, and non-
quantified NEIs (Non-Energy Impacts) are given lower priority. 

In addition, to the basic information and data that is gathered for regular energy audit 
report for companies, following additional information was collected in order to use the 
calculation TOOL1 and TOOL2. All the information on NEBs and NEEs was discussed with 
the technical director of the site.  

For the energy efficiency measure the company expressed interest in during the phone 
call with the energy auditor, the auditor prepared a list of key NEBs (with a scoring of 5 
to 7 from TOOL1). This was done to determine whether these benefits could be quantified 
and to understand how the company perceives and values different NEBs.  

1) Replacement of the cheese production line. NEBs: increased income due to better 
productivity, no need for a large maintenance each 3 years, reduction of (operating) 
costs – quite important, employee satisfaction – low priority. NEEs - downtime during 
construction.  

For other two EEM, the energy auditor identified and discussed the possible NEBs and 
NEEs during the physical inspection of the company.  

2) Energy efficiency lights (LEDs). NEBs: increased real estate value, reduction of 
operation costs, reduction of emissions and disposal fees. Improved lighting is very 
important, employees’ satisfaction – lower priority, work performance – low priority. 
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NEEs: noise during construction lower priority, downtime during construction – low 
priority. 

3) Improvements to non-visible building envelope elements. NEBs – cofinancing for 
renovation (40%of CAPEX), employees’ satisfaction – lower priority, reduced noise – low 
priority. 

Performing the TOOL1 and TOOL2  

After completing the physical inspection of the company, the energy auditor conducts 
the necessary data analysis for the energy audit report in accordance with national 
legislation. The next step involves using TOOL1 to identify non-energy benefits (NEBs) 
for each recommended energy efficiency measure in the energy audit report. 

Based on discussions with the technical director and the management board, the energy 
auditor selects the most valuable NEBs for the company for each of the recommended 
EEM. Once the selection process is complete, TOOL2 is used to determine whether each 
NEB can be quantified. For quantifiable NEBs, a value is assigned. For not quantifiable 
NEBs a value from perception scale is selected. Additionally, TOOL2 is used to identify 
and quantify non-energy efforts (NEEs), too. 

After completing the identification and selection process for NEBs and NEEs related to 
each energy efficiency measure, the energy auditor holds an online meeting with the 
technical director to present the results. During the meeting, the auditor and the 
company agree on the selected non-energy impacts (NEBs, NEEs), their quantifiable 
values, and the company’s perception of them. 

Following this agreement, the energy auditor proceeds with data analysis for each 
recommended energy efficiency measure using TOOL2.   

Energy Efficiency measure 1: Replacing of cheese production line 

Short description of the energy related investments  

In order to increase the productivity of the production line, it has been decided to replace 
the existing machinery for the production line to a new one. The total investment for this 
measure is 300,000 EUR. The total planned energy savings is 77.4 MWh/year where 
electricity is 18.0 MWh/year and heat is 59.4 MWh/year.  

Suggestions for decision  

The calculated benefit indicator is -0.132, indicating that, based on the current 
assumptions, the EEM has low financial viability. It is recommended to reconsider the 
investment after a thorough review. The final decision should be based on the company's 
risk appetite and strategic preferences. 

The planned total energy cost savings amount to 7,813.48 EUR per year. However, the 
NPV remains negative for the chosen payback period, both with and without quantifiable 
NEBs. As a result, an additional evaluation of non-quantifiable NEBs was conducted.  

Summary of results  

The following quantifiable and not quantifiable NEBs have been identified:  

• Increased income due to better productivity – yearly, 40,000 EUR 
• No need for large maintenance each 3 years – periodic, 1000 EUR 
• Reduction of (operating) costs – importance “3” 
• Employee satisfaction – importance “1” 

The following quantifiable and not quantifiable NEEs have been identified:  
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• Downtime during construction – initial, 12,500 EUR 

The results of NPV analysis for 7-year payback period are as follow:  

• NPV without NEBs is –248,629 EUR (IRR -28.3%) 
• NPV with NEBs is -6370 EUR (IRR 4.1%) 

The sensitivity analysis reveals that the NPV without NEBs is highly dependent on capital 
expenditures (CAPEX), while the NPV with NEBs is influenced by both CAPEX and the 
quantification of NEBs. 

The scenario analysis presents different projections for achieving a positive NPV. In the 
best-case scenario, this is expected to happen within 5 years, whereas the most likely 
scenario suggests an 8-year period. In the worst-case scenario, achieving a positive NPV 
could take up to 13 years. 

Parameters for the calculations:  

Discount rate: 4.64% 

Annual price variations for energy 3%, for others – 2%.  

Lifetime: 7 years  

Energy price: Electricity – 165 EUR/MWh; Heat – 81.54 EUR/MWh 

Energy Efficiency measure 2: Energy efficient lights (e.g LED) 

Short description of the energy related investments  

In order to increase the energy efficiency, it has been decided to install 100 new LED 
light bulbs in a building (200W halogen replaced with 50 W LED). The total investment 
for this measure is 5000 EUR. The planned energy savings of electricity is 9.75 
MWh/year.  

Suggestions for decision  

The calculated benefit indicator is 2.105, indicating that, based on the current 
assumptions, the EEM has financial viability. It is recommended to invest in energy 
efficiency measure.  

The planned total energy cost savings amount to 1608.75 EUR per year. The NPV is 
positive for both cases without and with quantifiable NEBs. As a result, no additional 
evaluation of non-quantifiable NEBs is needed.  

Summary of results  

The following quantifiable and not quantifiable NEBs have been identified:  

• Increased real estate value – initial, 150 EUR 
• Reduction of (operating) costs – yearly, 20 EUR 
• Reduction of emission or disposal fees – yearly, 100 EUR 
• Improved lighting – importance “5” 
• Employee satisfaction – importance “2” 
• Work performance – importance “1”  

The following quantifiable and not quantifiable NEEs have been identified:  

• Noise during construction – importance “2” 
• Downtime during construction – importance “1”  

The results of NPV analysis for 7-year payback period are as follow:  
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• NPV without NEBs is 4628 EUR (IRR 29.4%) 
• NPV with NEBs is 5470 EUR (IRR 33.8%) 

The sensitivity analysis reveals that the NPV without NEBs and with NEBs is highly 
dependent on the energy price and related energy savings. 

The scenario analysis presents different projections for achieving a positive NPV. In the 
best-case scenario, this is expected to happen within 2 years, whereas the most likely 
scenario suggests a 4-year period. In the worst-case scenario, achieving a positive NPV 
could take up to 5 years. 

Parameters for the calculations:  

Discount rate: 7.20% 

Annual price variations for energy 3%, for others – 2%.  

Lifetime: 7 years  

Energy price: Electricity – 165 EUR/MWh 

Energy Efficiency measure 3: Improvements to non-visible building envelope 
elements  

Short description of the energy related investments  

In order to increase the energy efficiency, it has been decided to insulating attic with 
300 mm rock wool (1973 m2). The total investment for this measure is 75,000 EUR. The 
total planned energy savings is 116.13 MWh/year where electricity for cooling is 12.45 
MWh/year and heat is 103.68 MWh/year. 

Suggestions for decision  

The calculated benefit indicator is 1.523, indicating that, based on the current 
assumptions, the EEM has financial viability. It is recommended to invest in energy 
efficiency measures.  

The planned total energy cost savings amount to 10,508.32 EUR per year. The NPV 
without NEB is negative, but with NEBs it is positive for the chosen payback period.  

Summary of results  

 The following quantifiable and not quantifiable NEBs have been identified:  

• Cofinancing for renovation – initial, 30,000 EUR 
• Employee satisfaction – importance “2” 
• Reduced noise – importance “1”  

The results of NPV analysis for 7-year payback period are as follow:  

• NPV without NEBs is -5703 EUR (IRR 2.5%) 
• NPV with NEBs is 24,297 EUR (IRR 17.5%) 

The sensitivity analysis reveals that the NPV without NEBs and with NEBs is highly 
dependent on the energy price and CAPEX.  

The scenario analysis presents different projections for achieving a positive NPV. In the 
best-case scenario, this is expected to happen within 2 years, whereas the most likely 
scenario suggests a 5-year period. In the worst-case scenario, achieving a positive NPV 
could take up to 16 years.  

Parameters for the calculations:  
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Discount rate: 4.56% 

Annual price variations for energy 3%, for others – 2%.  

Lifetime: 7 years  

Energy price: Electricity – 165 EUR/MWh; Heat – 81.54 EUR/MWh 

Presentation to the management board  

After completing the data analysis, the energy auditor prepares a presentation on the 
results using the template provided by the KNOWnNEBs project. The auditor then 
schedules an online meeting with the company’s management board to present and 
discuss the findings. 

The presentation begins with an overview of the company’s energy consumption, costs, 
and environmental impact. The most important part of the discussion is the conclusions, 
where the energy auditor provides an overview of all recommended energy efficiency 
measures and assesses whether they are worth implementing. For the measures that 
interest the company the most, the auditor presents more detailed information. 

As a result, the company will receive a table outlining the recommended energy 
efficiency measures from the audit, which will help with planning their implementation. 

 
 

KNOWnNEBs has received funding from the
European Union’s LIFE21-CET-AUDITS programme
under grant agreement no. 101076494.

Example

KNOWnNEBs – Rethink efficiency!

Integration of non-energy benefits into energy audit practices to accelerate
the uptake of recommended measures
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How much
does energy

cost?

How much energy can be saved?

Expected energy
savings: 125.88

MWh/year

Expected savings:
12,117 EUR/year
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Your role in climate change

Electricity
14%

LPG, Kafe &
shop & cakes

7%

LPG, new
bakerty

57%

Wood logs
1%

Petrol
1%

Diesel
15%

Electricity in
shops

5%

KNOWnNEBs has received funding from the
European Union’s LIFE21-CET-AUDITS programme
under grant agreement no. 101076494.

Conclusions
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Energy Efficiency Measure Summary

DecisionBest case
NPV, years

Worst case
NPV, years

Benefit
indicator

IRR with
NEBs, %

NPV with NEBs,
EUR

Project
lifetime ,

years

Annual
savings,

EUR/year
CAPEX, EURName of EEM

Invest after review513-0.1324.1-637077,813.48300,000Replacing of cheese production line

INVEST252.10533.8547071608.755000Energy efficient lights (e.g LED)

INVEST2161.52317.524297710,508.3275,000Improvements to non-visible
building envelope elements

Total for Projects worth pursuing

Simple
payback

time, years

NPV with
NEBs, EUR

Annual energy
savings, MWhAnnual savings, EURCAPEX,

EUR

6.629767125.8812,11780,000
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KNOWnNEBs has received funding from the
European Union’s LIFE21-CET-AUDITS programme
under grant agreement no. 101076494.

Energy Efficiency Measure Walk
through

Conduction of energy audit

 During the physical inspection of the company the following actions and measurements

were performed: building envelope evaluation, insulation inspection, lighting inspection,

electrical measurements of the cheese production line.

 The energy auditor gained insight into the company's decision-making process for energy

efficiency measures through a meeting with a management board representative.

 The basic information and data that is gathered for regular energy audit report for

companies, following additional information was collected in order to use the calculation

TOOL1 and TOOL2 from the technical director of the company.
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EEM1:
Replacing of cheese production line

Main Project Inputs
300,000 EURCAPEX

7,813.48 EUR/yearAnnual money saving

77.4 MWh/yearAnnual energy savings

Increased income due to better productivity– yearly,
40,000 EUR. No need for large maintenance each 3 years
– periodic, 1000 EUR

List of quantified NEBs

Reduction of (operating) costs– importance “3”.
Employee satisfaction – importance “1”Not quantified NEBs

Downtime during construction– initial, 12,500 EURList of quantified NEEs

7 yearsProject lifetime

Project Financial Metrics
without NEBs -248,629 EUR
with NEBs -6370 EUR

Project NPV

without NEBs -28.3%
with NEBs 4.1%

IRR, %

8 yearsYears to positive
NPV

5 yearsBest case, NPV

13 yearsWorst case, NPV

-0.132Benefit
indicator

 Recommendation : Based on the current assumptions, the EEM has low financial viability. It is
recommended to reconsider the investment after a thorough review. The final decision should be
based on the company's risk appetite and strategic preferences.

EEM2: Install 100 new LED light bulbs in a building (200W

halogen replaced with 50 W LED)

Main Project Inputs
5000 EURCAPEX

1608.75 EUR/yearAnnual money saving

9.75 MWh/yearAnnual energy savings

Increased real estate value– initial, 150 EUR. Reduction
of (operating) costs – yearly, 20 EUR. Reduction of
emission or disposal fees – yearly, 100 EUR

List of quantified NEBs

Improved lighting – importance “5”. Employee
satisfaction – importance “2”. Work performance –
importance “1”

Not quantified NEBs

Noise during construction– importance “2”. Downtime
during construction – importance “1”List of quantified NEEs

7 yearsProject lifetime

Project Financial Metrics
without NEBs 4628 EUR
with NEBs 5470 EUR

Project NPV

without NEBs 29.4%
with NEBs 33.8%

IRR, %

4 yearsYears to positive
NPV

2 yearsBest case, NPV

5 yearsWorst case, NPV

2.105Benefit
indicator

 Recommendation: The calculated benefit indicator is 2.105, indicating that, based on the

current assumptions, the EEM has financial viability. It is recommended to invest in energy

efficiency measure.
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EEM3: Insulating attic with 300 mm rock wool (1973 m2)

Main Project Inputs
75,000 EURCAPEX

1,508.32 EUR/yearAnnual money saving

116.13 MWh/yearAnnual energy savings

Cofinancing for renovation– initial, 30,000 EURList of quantified NEBs

Employee satisfaction – importance “2”
Reduced noise – importance “1”Not quantified NEBs

7 yearsProject lifetime

Project Financial Metrics
without NEBs -5703 EUR
with NEBs 24,297 EUR

Project NPV

without NEBs 2.5%
with NEBs 17.5%

IRR, %

5 yearsYears to positive
NPV

2 yearsBest case, NPV

16 yearsWorst case, NPV

1.523Benefit
indicator

 Recommendation: The calculated benefit indicator is 1.523, indicating that, based on the current

assumptions, the EEM has financial viability. It is recommended to invest in energy efficiency measures.
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