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WP T3 Training materials
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Evaluation mechanisms for investments 

in energy efficiency

Training materials were developed based on the studies within the European Union’s
Horizon 2020 Project „E-FIX“, under grant agreement No. 785801



Overview of what will be covered 
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 Evaluation of EE projects

 Evaluation methods

 Examples



Why?
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Prerequisites
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Several points need to be considered when 

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

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

 For the best results, in general the energy requirements (load) should be 
decreased first and afterwards the delivery can be optimized.
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Several points need to be considered when 

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

 Cheaper maintenance/more infrequent maintenance

 Cost of audits

 Operational costs (less staff)

 Cheaper replacement parts

 Legal costs 
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Several points need to be considered when 

evaluating EE projects
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 Lifecycle cost: Includes environmental impact of measure “from cradle 
to grave” and allows for full assessment

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

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

 What to measure? Raw materials, Energy consumed, Emissions, Waste



EE investment projects can be evaluated 

from many different perspectives
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Undiscounted Methods: Payback Period
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Discounted Methods: NPV
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Discounted Methods: NPV
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Discounted Methods: NPV
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Discounted Methods: NPV
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• What is the correct “interest rate”? 

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

savings account.

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

investment.

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

𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 = 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑝𝑟𝑜𝑓𝑖𝑡𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡



Discounted Methods: IRR

18

• The internal rate of return is the discount rate which reduces the NPV to 0

• The higher the IRR the better

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

• Challenges: 
• long term cashflow assumptions 

• does not account for relative size or project life (is it better to get 20% return over one year or 13% return 

over 10 years?)



Undiscounted Methods
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Emission Reductions
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LCOE
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Using some examples: Choose the right 
discount rate and compute the NPV (using the 

formula) for both 
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Using some examples: Choose the right 
discount rate and compute the NPV (using a 

spreadsheet/table) for both 
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Using some examples: Using Excel for the IRR
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Using some examples: Compute the NPV using 
Excel 
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Occupancy Sensors Central Time clock

Capital Expenditure 17,000 EUR 4,500 EUR

Yearly savings 6,100 EUR 1,750 EUR

Project life 5 yr 5 yr

Discount rate 20% 20%

IRR ? ?

NPV ? ?



Using some examples: Compute the NPV using 
Excel 
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Adding costs to your NPV calculation: 
Maintenance costs
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Adding costs to your NPV calculation: 
Maintenance costs
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Adding costs to your NPV calculation: Inflation
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Adding costs to your NPV calculation: Inflation
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NPV Formula on Microsoft Excel
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Economic assesment of EE projects
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Cost-effectivness tool
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• Simple excel tool for economic profitability calculation

• Developed within the „KEM-PRO-FIN“ project

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

https://drive.google.com/drive/folders/1BLbgNIEl674CLDrNzCI6F5khfmZEyHH_

https://drive.google.com/drive/folders/1BLbgNIEl674CLDrNzCI6F5khfmZEyHH_


INSTRUCTIONS
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Input sheet:

• General data of the measure –
name of the project, short
description

KEM-PRO-FIN calculation tool Input dataInput

Date of last processing 1.1.2017 1.1.2017

Editor Sample Sample

Economic efficiency

Input

Project title Sample Sample

Project number 1234 1234

Company name Sample Ltd Sample Ltd

Branch Energy Energy

Contact person Company Mr Sample Mr Sample

Address Sample street 1 Sample street 1

012345678 012345678

Mail sample@sample.com

sample@sample.co

m

Description of the measure

Input

Description of the measure (in keywords) Sample text: A 100 kWp 

photovoltaic system is to be 

installed on the sports hall. The 

aim is to achieve the highest 

possible self-consumption rate.

Sample text: A 100 kWp 

photovoltaic system is to be 

installed on the sports hall. The aim 

is to achieve the highest possible 

self-consumption rate.

Project location (installation site) Sample 1, 2000 Sample Sample 1, 2000 Sample

Umsetzung geplant bis (Datum xx.xx.xxxx) 1.1.2017 1.1.2017

The excel tool contains detailed 
instructions for completion!

mailto:muster@muster.at


INSTRUCTIONS
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Input sheet:

• Detailed data input on energy
production or energy savings
(electricity, heat)

• E-car Sharing

• Financing – investment costs, 
funds

Data
Space for notes

For the correct project entry, select one of the colored columns matching your project and fill in the 

colored fields of the selected column with your characteristic data.

Photovoltaics Electric 

mobility (car 

sharing) 

Biomass 

heating plant 

Storage Wind power "Other 

PROJECT"

Production of electricity/heat or saving of energy

Electricity generation [kWh/year] 0

Heat generation [kWh/year] 0

Electricity savings (efficiency project) [kWh/year] 0

Heat saving (efficiency project) [kWh/year] 0

Own consumption of produced electricity in [%] 0,0%

Self-consumption of produced heat in [%] 0,0%

Goods production 

Production quantity [pieces/tons] 0

Energy input for production: electricity [kWh/year] 0

Energy input for production: heat [kWh/year] 0

E-Car Sharing 

Number of vehicles 0

hours booked per year and vehicle [h/year*veh] 0

kilometers driven per year [km/year*vehicle] 0

Standard consumption of vehicle [kWh/100 km] 0

Participants in e-car sharing [persons/vehicles] 0

Number of sponsors [number] 0

Financing

Total investment costs [€,net] 0

Own funds [€,net] 0

Investment subsidy [€,net] 0

Term of loan (existing loans) [years] 0

Interest rate of loan (existing loans) [%] 0,0%

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

Time of one-time revenue in [years] 0

Borrowing requirement [€,net] 0



INSTRUCTIONS
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Input sheet:

• Operating costs

• Taxes

• Other assumptions

Operating costs/expenditure

Energy cost per kWh electricity [€/kWh] 0,000

Energy costs per kWh heat [€/kWh] 0,000

Fuel quantity per year [to/year] 0

Production costs of goods [€,net/piece] 0

Cleaning, maintenance, booking system, vignette 0

Personnel costs [€,net/year] 0

Battery rental [€,net/year] 0

Insurance [€,net/year] 0

Repair reserve [€,net/year] 0

Feed-in tariff electricity [€/kWh] 0,000

Feed-in tariff heat [€/kWh] 0,000

Revenue product sale of goods [€/unit] 0,0

Annual fee per participant [€/part] 0,0

Sponsorship amount per company [€, net/year] 0,0

Fee per hour [€/h] 0,0

Production degression electricity [%] 0,0%

Production degression heat [%] 0,0%

Production degression production of goods [%] 0,0%

Additional revenue [€,net/year] 0

Tax

Profit tax [%] 0,0%

Depreciation period [years] 0

Other assumptions

Tariff development for electricity [%] 0,0%

Tariff development energy source heat [%] 0,0%

Fuel [€,net/to] 0,00

Energy content of fuel [kWh/kg] 0,00

Price development fuel [%] 0,0%

Price development product sales [%] 0,0%

Company-internal calculation interest rate [%] 0,0%

Investment life [years] 0,0

Inflation [%] 0,0%



INSTRUCTIONS
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Economic efficiency sheet:

• Expenditures

• Running costs: costs of
capital, plant costs, 
operating expenses, 
energy costs

0 1 2 3 4 5 6

Year 0 1 2 3 4 5 6 7

Expenditures

Plant costs €, net 0

Funding €, net 0

required equity + debt capital €, net 0

Equity €, net 0

required financing (one-time) €, net 0

Discounting of depreciation 0 0 0 0 0 0 0 0

Running costs

Cost of capital

Borrowings at the end of the year 0 0 0 0 0 0 0 0

Interest €, net 0 0 0 0 0 0 0

Repayment €, net 0 0 0 0 0 0 0

Total cost of capital €, net 0 0 0 0 0 0 0

Plant costs

€, net 0 0 0 0 0 0 0

Total plant costs €, net 0 0 0 0 0 0 0

Operating expenses

Personnel costs €, net 0 0 0 0 0 0 0

Cleaning, maintenance, vignette €, net 0 0 0 0 0 0 0

Battery rental €, net 0 0 0 0 0 0 0

Insurance €, net 0 0 0 0 0 0 0

Production costs per unit €, net 0 0 0 0 0 0 0

Total operating expenses €, net 0 0 0 0 0 0 0

Production Costs for Electricity Expenditure €, net 0 0 0 0 0 0 0

Production Costs for Heat Expenditure €, net 0 0 0 0 0 0 0

Electromobility Electricity expenditure €, net 0 0 0 0 0 0 0

Fuel €, net 0 0 0 0 0 0 0

Total energy costs €, net 0 0 0 0 0 0 0

Total running costs €, net 0 0 0 0 0 0 0

Cash F+A1:N35low - Model

Investment costs

Energy costs

Total running costs



INSTRUCTIONS
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Economic efficiency sheet:

• Income – production, 
users, sponsors

• Revenue

Income

Production Pieces 0 0 0 0 0 0 0

Electricity production for grid feeding kWh 0 0 0 0 0 0 0

Electricity production for own consumption kWh 0 0 0 0 0 0 0

Heat production for grid feeding kWh 0 0 0 0 0 0 0

Heat production for own consumption kWh 0 0 0 0 0 0 0

Booked hours per year Total h 0 0 0 0 0 0 0

Number of users Unit of measure 0 0 0 0 0 0 0

Number of sponsors Companies 0 0 0 0 0 0 0

Revenue from product sales €, net 0 0 0 0 0 0 0

Revenue from electricity production Grid feed-i€, net 0 0 0 0 0 0 0

Revenue from electricity production Own consu€, net 0 0 0 0 0 0 0

Revenue from electricity savings (Eff) €, net 0 0 0 0 0 0 0

Revenue from heat production Grid feed-in €, net 0 0 0 0 0 0 0

Revenue from heat production Own consumptio€, net 0 0 0 0 0 0 0

Revenues from heat savings (Eff) €, net 0 0 0 0 0 0 0

Revenues from booked hours €, net 0 0 0 0 0 0 0

Revenues from annual user fees €, net 0 0 0 0 0 0 0

Revenues from sponsoring €, net 0 0 0 0 0 0 0

Total revenues €, net 0 0 0 0 0 0 0

€, net 0 0 0 0 0 0 0

Gesamte Erlöse €, net 0 0 0 0 0 0 0

Revenue



INSTRUCTIONS
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Economic efficiency sheet:

• Cashflow

• Present value cashflow

• Net present value after
taxes

• IRR Equity

• Key figures after taxes

Cashflow €, net 0 0 0 0 0 0 0

Accumulated cash flow after taxes (auxiliary line€, net 0 0 0 0 0 0 0 0

Profit before tax €, net 0 0 0 0 0 0 0

Income tax €, net 0 0 0 0 0 0 0 0

Profit after tax €, net 0 0 0 0 0 0 0

free cash flow after taxes €, net 0 0 0 0 0 0 0

Present value cash flow
0,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00%

Present value cash flow after taxes €, net 0 0 0 0 0 0 0

Accumulated cash flow after taxes €, net 0 0 0 0 0 0 0

Net present value after taxes
0,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00% 100,00%

Net present value 0 0 0 0 0 0 0

Net present value discounted 0 0 0 0 0 0 0

Capital value accumulated €, net 0 0 0 0 0 0 0 0

IRR Equity
€, net 0 0 0 0 0 0 0 0

IRR after taxes #ŠTEV! #ŠTEV! #ŠTEV! #ŠTEV! #ŠTEV! #ŠTEV! #ŠTEV!
Static amortization

Key figures after taxes
Years -                 

Net present value EUR € 0
Annuity %p.a. % #DEL/0!

Internal rate of return Equity after 5 years % #ŠTEV!
after 10 years % #ŠTEV!
after 15 years % #ŠTEV!
after 20 years % #ŠTEV!

#DEL/0!

Plant costs 0

Funding 0

Equity 0

Financing requirements 0

Project financing

Cashflow
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Summary report:

• Summary of the profitability
calculation,

• Description of the project

• Representation of capital
value and investment costs

Project title

Company name

Contact person Company Mr Sample 0

Address Sample street 1 Mail

Type of project Key figures

Investment costs [€,net] 0 Equity ratio #DEL/0!

Amortization [years] -              

Subsidy [€,net] 0 Net present value [€,net] € 0
Equity [€,net] 0 Internal rate of return 4 years [%] #ŠTEV!
Financing requirements [€,net] 0 Lifetime [years] 0

KEM-PRO-FIN Calculation tool

Date of last editing 

Bearbeiterin

Summary

1.1.2017

Sample

For more project details see description

Representation    

Summary of the profitability calculation

Sample

Sample Ltd

Project description

sample@sample.com

012345678

Overview photo of the plant

Sample text: A 100 kWp photovoltaic system is to 

be installed on the sports hall. The aim is to 

achieve the highest possible self-consumption rate.
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Thank you for your time!
Contact us in case of any questions

Presenter, Company,

email@email.com

Partner logo

mailto:email@lea-ptuj.si

