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USER’S GUIDE 

 

 

 

 

 
 

  

DISCLAIMER 

The main feature of this tool is the evaluation of direct costs throughout the product life cycle 

in support of public procurement procedures.  

The tool provides, in addition to direct costs, complementary information on the evaluation of 

environmental externalities (indirect costs). The tool has been developed in line with Art. 68 of 

Directive 2014/24/EU. 

The evaluation of environmental externalities is limited to the use phase of products; 

therefore, the tool does not provide comprehensive and life-cycle based information on the 

environmental profile of such products. 

The information on externalities obtained with this tool shall not be used to measure and 

communicate the life cycle environmental performance of products, since the tool is not 

compliant with the Product Environmental Footprint (PEF) methodology in annex I to the 

Commission Recommendation of 9 April 2013. 

 

For more information about PEF, see http://ec.europa.eu/environment/eussd/smgp/index.htm 

http://ec.europa.eu/environment/eussd/smgp/index.htm
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1. Introduction 

 

The present document is the Life Cycle Costing (LCC) calculation tool User’s Guide. The tool  has 

been designed and developed by Studio Fieschi & Soci and Scuola Superiore Sant’Anna di Pisa 

within the service contract “Development of a Life Cycle Costing (LCC) calculation tool”, 

commissioned by the European Commission, DG Environment. The tool has been developed to 

help public authorities green their purchasing decisions in the light of the new Public 

Procurement Directive 2014/24/EU, which has set a new framework for LCC. LCC is considered as 

a useful method to deliver financial savings as well as reductions in the environmental impact of 

purchases by public authorities. 

 

The LCC tool provides public authorities (PAs) with a calculation instrument of direct and indirect 

costs within the wider context of public procurement. It is focused on those goods of which a 

substantial part of their overall cost derives from electricity use (Figure 1).  

 
Figure 1 - Product categories assessed in the tool. 

 

Further information on the goods considered in the tool is provided in the document ‘Technical 

specifications’, chapter 2.2. 

It is important to highlight that the tool does not provide the full environmental profile of the 

assessed products. The results provide information regarding direct costs and externalities to 

support decision-making during tender activities. 

When using an LCC tool when awarding a contract, attention must be given to avoid double 

counting, i.e. that you are not considering one element in the evaluation of tenders twice. 

Therefore, if you include the electricity costs or external costs from CO2 emissions in the LCC 

calculations, you should not in addition, give points, in another award criterion, to the offers 

with the lowest electricity consumption or CO2 emissions.   

 

For reasons of transparency, if used to calculate the Life Cycle Cost for the evaluation of the 

best offer in a tendering procedure, detailed explanations for how the calculations will be 

done have to be communicated in the tendering documents.    

 

 

Office IT 
Equipment 

Office & Street 
Lighting 

White Goods 
Vending 

Machines 
Electrical Medical 

Equipment 
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The User’s Guide is structured as follows:  

 Operational instructions: this section includes detailed instructions for using the tool 

 Annexes, which include additional instructions and examples on specific items 
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2. Operational instructions 

 

The procedure for the correct use of the tool is divided in two phases: 

 Preparatory stage: this section explains how to get the data needed for using the tool 

 Evaluation stage: this phase illustrates how to perform analyses and interpret results. 

 

2.1. Preparatory stage 

 

A few key concepts need clarification to enable a correct use of the tool. In particular, the 

reliability of the assessment made with the tool depends on the congruence, quality and 

verifiability of the input data and on the accuracy of models and calculations.  

The congruence of input data is achieved when the user fills in the inputs according to the tool 

requirements (i.e. following the given instructions). 

The tool itself cannot guarantee the quality and verifiability of input data. It is responsibility of 

the user to verify the information used to perform the assessment. 

This aspect is critical when public authorities use the tool to compare bids. In this case, the 

requirements and methodologies to ensure quality and verifiability of the input data (e.g. 

methods to calculate the energy consumption) shall be clearly defined in the tender. 

The tool is available in two use modes: ‘Tender evaluation’ and ‘Use other than tender 

evaluation’. Details regarding the choice of the use mode are explained in chapter 2.1.1. 

There are three different input types in the tool: mandatory, alternative and optional. For details 

see chapter 2.1.2. 

The list of all inputs included in the tool can be found in the document ‘Technical specifications’, 

Annex IV. The list provides for each input all details (e.g. definition) to help the user perform the 

assessment. 

To further support the user in developing the tenders, details regarding test methods are 

provided for a selected number of products. The indicated test methods shall be included in the 

tender to guarantee the verifiability of the related tool inputs (e.g. electricity consumption). 

Details regarding the test methods are provided in chapter 2.1.3. 

Details regarding the calculation modeling of direct costs are provided in ‘Annex I: direct 

costsError! Reference source not found.’. 

Details regarding the calculation modeling of externalities are included in ‘Annex II: 

externalitiesError! Reference source not found.’. 

Further details about models and calculations are included in the document ‘Technical 
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specifications’. 

 

 

2.1.1. Choice of the use mode 

 

The tool is available in two use modes: 

a) Tender evaluation: limitations to the tool features are introduced  
b) Use other than tender evaluation: all the tool features are enabled 

The user can choose the use mode in the Main section, from the dropdown list (highlighted in 

red in the figure below). 

 

 
 

When using the tool for the evaluation of tenders, mode a) shall be used. The limitations are 

introduced to guarantee equal treatment between tenderers. The list of limitations to the tool 

features is shown in Table 1. 

Before using the tool for actual evaluations, it is recommended to perform some test runs 

to become familiar with the tool capabilities. 
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When using the tool in mode b), all the tool features are enabled. This mode allows the user to 

perform different assessments other than tender evaluation, for example: 

 Analyze the current situation in view of a potential need of further purchases. 

 Development of a business case 

 Scenario analysis 

Details about the tool features are provided in chapter 2.2 
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Table 1 – Differences between  the use modes of the tool. 

Tool feature 

Use mode 

Use other than tender 

evaluation 
Tender evaluation 

Alternative inputs 

The user has the possibility to fill 

in data using alternative inputs. 

For example, in the case of 

washing machines, the user may 

fill in data for electricity 

consumption via two options: I) as 

measured annual electricity 

consumption (kWh/year) or II) as 

estimated from the number of 

cycles per year and the electricity 

consumption per cycle 

(kWh/cycle, number of 

cycles/year).   

The user can select alternative 

data for each product. 

The user selects at the 

beginning of the assessment 

mode I) or II) and the same 

mode will be used for all the 

analyzed products. 

Expected product lifetime 

The tool provides for the 

possibility to input different 

expected product lifetimes 

(expressed in years) for each 

analyzed product. 

The user will fix at the 

beginning of the assessment 

the same lifetime for all the 

analyzed products. 

Estimated maintenance costs 

The tool allows the user to input 

maintenance costs in two modes: 

expressed directly as maintenance 

costs per year or estimated as a 

percentage of the purchase price. 

The estimated percentage 

option is disabled. 

Optional inputs 

The tool provides results with 

reference to different units: 

 Per product (one and for the 
total purchased amount); e.g. 
one washing machine and # 
washing machines 

 Per function (reference to the 
provided function); e.g. the 
rated capacity (maximum 
kilograms of laundry that can 
be washed for each cycle) 

The “Per function” results are 

disabled. 
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2.1.2. Tool input types 

 

Table 2 illustrates the description of the three types of input available in the tool. 

 

Table 2 – Input types. 

INPUT TYPE 
REFERENCE 

LETTER 
DESCRIPTION 

Mandatory 
input 

“M” 
Mandatory input is an essential input to perform the assessment. 
Without it, no calculation can be done. 

Alternative 
input 

“A” 

Alternative input is an input that can provide equivalent 
information as the related mandatory or optional input. For a 
mandatory input, more than one alternative input might be 
possible. 
For example, the energy consumption of a computer display can be 
filled in as annual energy consumption or as the power 
consumption and the operating hours in the different modes (on, 
sleep, off). 

Optional 
input 

“O” 

Optional input is an input used to obtain a “per function” result. 
The information is used to provide additional information, which 
would not be decisive for the attribution of a tender. For details, 
see chapter 2.2.3. 
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2.1.3. Test methods 

 

Test methods are mentioned in this guide for a selected number of products to provide further 

guidance to the user in developing the tender. Test methods to follow should always be indicated 

in the tender documents.  

 

Table 3 – Test methods. 

Product 

category 
Product Input Test method Reference 

Office IT 

equipment 

Personal 

computer 

Typical energy 

consumption 

(TEC) [kWh/year] 

The tenderer shall submit test 

reports carried out according 

to the test methods laid down 

in the latest version of the 

Energy Star. 

The version in force at the time 

of publication is 6.1 and 

updates can be followed at this 

weblink:  

http://www.eu-energystar.org/ 

EU GPP Criteria for 

Office IT Equipment 

(Draft revision v2: 

14/05/15) 

Computer 

display 

Annual electricity 

consumption 

[kWh/year] 

The tenderer shall submit test 

reports carried out according 

to the Energy Star test 

methods for the monitor 

models. 

The version in force at the time 

of publication is 6.0 and 

updates can be followed at this 

weblink:  

http://www.eu-energystar.org/ 

EU GPP Criteria for 

Office IT Equipment 

(Draft revision v2: 

14/05/15) 

Imaging 

equipment 

Typical energy 

consumption 

(TEC) [kWh/year] 

The energy consumption shall 

be measured according to the 

Test Method for Determining 

Imaging Equipment Energy Use 

Version 2.01 – Final May-2012 

or equivalent. 

EU GPP Criteria for 

Imaging Equipment 

Office and 

street 

lighting 

Office 

lighting 

Weighted energy 

consumption 

[kWh/1000 hours] 

Energy consumption shall be 

calculated according to 

COMMISSION DELEGATED 

REGULATION (EU) No 874/2012 

of 12 July 2012, Annex VII. 

COMMISSION 

DELEGATED 

REGULATION (EU) No 

874/2012 

of 12 July 2012 

supplementing 

Directive 2010/30/EU 

of the European 

Parliament and of the 
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Council with regard to 

energy labelling of 

electrical lamps and 

luminaires 
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2.2. Evaluation stage 

 

This section provides detailed instructions for using the tool. It is exemplified by the purchase  of 

washing machines, as they require the highest number of inputs. The use mode chosen for the 

example is ‘Use other than tender evaluation’ in order to describe all the tool features. The 

textboxes titled “TENDER EVALUATION” explain the differences when using the tool in ‘Tender 

evaluation’ mode. 

2.2.1. Welcome page 

This page contains the following information: 

 Presentation of the project 

 Legend of the codes used in the tool to identify the active product and product category 

To continue, press the “Go to main” button. 

To see the developers’ contact details, press the “Go to references” button. 

2.2.2. Main Control Panel 

 

Click on “Edit Main Control Panel” button and fill in the fields on the Main Control Panel editing 

page (Figure 2). The fields marked in red (‘User name’, ‘Tool language’, ‘Currency’, ’Use mode’, 

‘Product category’ and ‘Product’) are mandatory and necessary to proceed to the next step.  

Choosing the product category and the product for the assessment enables the corresponding 

sheet and user form. 
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Figure 2 – Screenshot of the Main control panel. Mandatory fields are highlighted in red. 
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The main control panel makes it possible to choose any EU currency (Figure 3). When the 

currency is other than Euro, the user may decide to keep the default exchange rate or to change 

it. By clicking on “Different exchange rate?”, the fields ‘Exchange rate’ (EUR to other EU currency) 

and ‘Exchange rate reference date’ are enabled.  

 

 

Figure 3 - Screenshot of the tool's Main page. The modification options for a different 
exchange rate are highlighted in red. 

 
By clicking “Confirm”, all data are saved. To continue, click on “Go to product” button. 
 
  

Throughout the tool, the orange symbol “?” marks the available instructions for the 

inputs. By clicking on this icon, the tool displays help messages. Help messages include 

definitions, default values and warnings. Please note that fields in grey color cannot be 

modified, as for example, ‘Exchange rate’ field and ‘Exchange rate reference date’ field.  
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2.2.3. Products 

 
Depending on the product category and product selected in the main control panel, the 
corresponding sheet is activated. 
 
To start inputting data, click the “Insert/edit product data” button. 
 
The first displayed page is the General Data page (Figure 4), where the user has to fill in the 
mandatory fields ‘Discount rate’, ‘Amortization factor’ and ‘Electricity price’ and ‘Number of 
purchased items’ (1). The field “Economic period considered” is disabled as it is calculated based 
on the highest expected product lifetime of all products under assessment (not relevant in the 
tender evaluation option). The field “Country” allows for the calculation of the evaluation of 
externalities based on the national electricity mix1 (2). After filling in the mandatory fields, the 
user may proceed to the next page where it is possible to create, edit or delete products.   
 

 

Figure 4 - Screenshot of the tool’s General Data page. 

  

                                                      
1
 The first tool release does not include this capability, therefore the voice “Country” is disabled and “European 

Union” is set as default. 
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In the Product Specific Data page (Figure 5) it is possible to add a new product or to edit or 

delete data already inserted. If there is no data, only the field “Create a new product” is enabled 

(1), otherwise it is possible to choose also “Edit existing product” and “Delete existing 

product(s)” (2). 

When creating a new product, it is mandatory to fill in at least one of the fields “Supplier” and 

“Product name”. After confirming, the user will be forwarded to the next pages, where data 

related to purchase, use and end-of-life will be requested.  

 

Figure 5 - Screenshot of the tool’s Product Specific Data page. 

 
  



EC – DG Environment Life cycle costing (LCC) tool Studio Fieschi - SSSUP 

 

July 25
th

 2016  Page 21/44 

In the Purchase page (Figure 6), the user has to insert data concerning purchasing cost, and, if to 

be paid for separately, delivery expenses and installation cost.  

 

On the bottom of the page, the user may see the “Supplier” (1) and the “Product name” (2).  

 

Figure 6 - Screenshot of the tool’s Purchase page. “Supplier” and “Product name” are indicated 
on the bottom of the page. 

 

  

There are no mandatory fields to moving forward to the next page, so that the user may 

come back to the Purchase page, edit fields and fill in new data. However, in order to see 

the results given by the tool, all fields have to be filled in. If a cost item is not relevant, the 

field shall be filled with “0”. 



EC – DG Environment Life cycle costing (LCC) tool Studio Fieschi - SSSUP 

 

July 25
th

 2016  Page 22/44 

The Use & End-of-Life page (Figure 7 and Figure 8) presents specific fields related to the different 

product categories (and products) chosen in the Main page.  

 

The field “Number of cycles per year” is enabled when at least one field related to cycles is 

enabled. For example, in the case of washing machines one of these fields is “Energy 

consumption per cycle”.  

The field “Energy source for water heating” shall be filled selecting one of the available sources 

in the list. If there is no thermal energy consumption, the option ‘(empty)’ shall be selected. 

 

 

  

For some inputs it is possible to select “Alternative data”, enabling the alternative fields. 

For example, in washing machines selecting the “Alternative data” checkbox aside 

“Annual electricity consumption”, enables the fields “Energy consumption per cycle”, 

“Duration of one cycle”, “Power consumption in left-on mode” and “Power consumption 

in off-mode” are enabled. 

ALTERNATIVE INPUTS FOR ENERGY CONSUMPTION CALCULATIONS 

In the case of energy consumption, the tool uses alternative inputs to estimate 

automatically the annual energy consumption. The formulas used for the calculation are 

described in the document ‘Technical specifications’, Annex VI. 

WARRANTY 

The duration of the Warranty represents the period of time during which the producer 

repairs failures of the appliance with no additional costs charged to the final user (public 

administration). Inclusion of this information avoids the double counting of maintenance 

activities for the warranty period as these costs are usually covered by the producer and 

therefore included in the purchase price. 

 



EC – DG Environment Life cycle costing (LCC) tool Studio Fieschi - SSSUP 

 

July 25
th

 2016  Page 23/44 

 

Figure 7 - Screenshot of the tool’s Use & end-of-life page, part A. 

 

  

TENDER EVALUATION 

When using the tool in this mode, the following limitations apply: 

 Alternative data: it is possible to select alternative inputs when filling in data for 
the first product only. The same set of inputs will be used for all the assessed 
products. To modify the initial settings it is necessary to edit the first product. 
Modifying the input settings will delete the related data for the products already 
saved in the tool 

 Expected product lifetime: this field is filled in for the first product only. The 
same value will be applied to all products. To change the initial value it is 
necessary to edit the first product 

 Estimated maintenance costs: this field is disabled 

 Optional inputs (e.g. rated capacity for washing machines): these fields are 
disabled 
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The input “Expected product lifetime” shall be selected within the given range (from 1 to 30). 

The last input is optional, which means that the field can be left blank. In the example, it is the 

“Rated capacity” field. Optional data enables the calculation of a ‘per function result’ (details in 

chapter 2.2.4).   

After confirming and saving data, the tool generates the results (see chapter 2.2.4).  

 
Figure 8 - Screenshot of the tool’s Use & end-of-life page, part B. 

 
 
  

Changing product category and/or the product in the Main Control Panel does not delete 

the data previously inserted. Input data are stored in the corresponding sheets until the 

user decides to edit/delete them. 
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To add a new product, or edit/delete existing products, click again the “Insert/edit product data” 
button. 
Now, in the ‘Product specific data’ page (Figure 9), the “Edit existing product” (2) and “Delete 
existing product(s)” (3) options are enabled. The tool can manage up to ten products within the 
same assessment, after that, the “Create new product” option (1) will be disabled.  
 
For editing the name of an existing product, the option “Edit name or supplier name product” 
shall be selected. 
 
In “Delete existing product(s) option”, it is possible to delete a specific product or delete all 

products at the same time.  

 

To continue, click the “Go to output” button.  

 

 
Figure 9 - Screenshot of the tool’s Product Specific Data page. After creating the first product, 

editing and deleting options are enabled. 
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2.2.4. Output  

This section is structured as a series of horizontal A4 pages displaying the results of  the 

assessment. Available contents are: 

 General information 

 Life Cycle Costing results – Direct costs 

 Cost distribution over time 

 Externalities - Climate Change 

 Overall Life Cycle Costing results – Direct costs and externalities 
 

 “Print”, “Export”, “Open ‘Exports’ folder”, “Display results for one item/Display results for 
total purchased amount” and “Show/hide overall LCC results” buttons 

The tool results can be displayed for the total purchased amount or for a single item. By default, 

the tool displays results for the total purchased amount. The user can change these settings at 

any time using the provided button. 

 

Cost figures are expressed in scientific exponential format when they exceed 1'000'000. 

Example: 2.50E+06 shall be read: 2.5*106 = 2'500'000. 

 

The tool shows results only for those product where all the necessary data to perform the 

calculations have been provided. Incomplete products are marked with a “!” in the legend and 

with a grey filling in the results tables. 

 

In this version of the tool, the following calculations are disabled: 

 Externalities related to manufacturing 

For more details about externalities calculations, see the document “Technical specifications”, 

Annex II. 

 
  

TENDER EVALUATION 

When using the tool in this mode, the following limitations apply: 

 Per function results: these will always be zero 

 Cost distribution over time: no product substitution will occur, since all products 
have the same lifetime 
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The “General Information” page (Figure 10) displays: the product category and product chosen in 
the Main Control Panel, the use mode, the names of the assessed products (incomplete products 
are marked with a red “!”) and details on the interpretation of results.    

  

Figure 10 - General information page. 
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products are marked with an “!” in the legend and 

are greyed out in the results tables.

WARNING: externalities results for the impact 

categories Human Health, Ecosystems and  

Resources availability are disabled in this version 

of the tool. For details, see the Technical 

Specifications, Annex II.

ANALYSIS DETAILS

WG_WM-9

WG_WM-8

WG_WM-7

WG_WM-6

PRODUCT NAMES LEGEND

WG_WM-5

WG_WM-4

WG_WM-3

WG_WM-2

0,00

Supplier_4 - Prod_4

Supplier_3 - Prod_3

Supplier_2 - Prod_2

CODE PRODUCT NAME

WG_WM-1

PRODUCT CATEGORY

PRODUCT Washing machine

White goods

USE MODE

PURCHASED ITEMS

Use other than tender evaluation

1.000

“PRINT”, “EXPORT” AND “OPEN ‘EXPORTS’ FOLDER” BUTTONS  

In the output sheet, the blue buttons allow the user to print and export the results. In 

particular: 

 The “Print” button sends to the default printer the sheets WELCOME, MAIN, the 
selected product (e.g. WG_WM for washing machines) and OUTPUT 

 The “Export” button creates a new Excel workbook, which includes the sheets 
WELCOME, MAIN, the selected product (e.g. WG_WM for washing machines), 
OUTPUT and REFERENCES. The Excel files are saved with the following name: 
“yymmdd_hh.mm – LCC Tool results export” 

 The “Open ‘Exports’ folder” button opens the folder where the export files are 
stored. The ‘Exports’ folder is created in the same folder where the LCC Tool file is 
stored. 
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The “Life Cycle Costing Results – Direct costs” page (Figure 11) shows the results of the economic 

assessment. The results are displayed in the currency chosen in the Main Control Panel and are 

presented for each product assessed. The total cost is displayed per cost category. In addition, 

the option “Per function result” is displayed. 

 
Figure 11 - Life cycle costing results. 

 

LIFE CYCLE COSTING RESULTS - DIRECT COSTS [1 ITEM]

1 2 3 4 5 6 7 8 9 10

WG_WM-

1
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3
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4
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5

WG_WM-

6

WG_WM-

7

WG_WM-

8

WG_WM-

9

WG_WM-

10

500,00 786,89 502,98 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2.446,93 2.365,55 2.473,73 0,00 0,00 0,00 0,00 0,00 0,00 0,00

272,61 262,97 315,56 0,00 0,00 0,00 0,00 0,00 0,00 0,00

7,66 8,13 8,13 0,00 0,00 0,00 0,00 0,00 0,00 0,00

3.227,20 3.423,54 3.300,40 0,00 0,00 0,00 0,00 0,00 0,00 0,00

645,44 570,59 660,08 0,00 0,00 0,00 0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

For details on the consultation and interpretation of LCC results see the User Guide, chapter 2.2.4.

WARNING: cost figures on y-axis are expressed in scientific exponential format when they exceed 1'000'000. Example: 2.50E+06 shall be read: 2.5*10^6 = 2'500'000.

COST CATEGORY

Acquisition

Costs of use

Maintenance costs

EUR

UNIT

EUR

EUR

EUR

EUR/[kg]

End of life costs

Total

Per function result
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EUR/[kg/h]
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End of life costs

Maintenance costs

Costs of use

Acquisition

PER FUNCTION RESULT: 

This item represents the ratio between the overall life cycle cost of the product and the 

optional datum (if available) filled in during the input phase. This value provides 

additional information about the product performance, linking product costs to the 

delivered function. This value may be used to compare the performance of similar 

products. 

For example, let’s assume that a washing machine with rated capacity 6 kg requires 

more energy per cycle than a washing machine with 5 kg rated capacity. This is not 

enough to conclude that the second machine is better. Instead, the costs expressed as 

‘currency’/kg of rated capacity give more reliable information for the comparison. 
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The “Costs Distribution Over Time” page (Figure 12) displays the economic results in their 

evolution over the economic period considered. The results are displayed in the currency chosen 

in the Main Control Panel and are presented for each assessed product. 

 

 
Figure 12 - Cost distribution over time. 

 
  

DISTRIBUTION OF COSTS OVER TIME [1 ITEM]

YEARS

For details on the interpretation of cost distribution over time see the User Guide, chapter 2.2.4.
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COST DISTRIBUTION OVER TIME: 

The time horizon is set from year 0 to the value of the economic period considered. At 

year 0 only the costs of purchase (including delivery and installation) are considered.  

When one product reaches its end-of-life before the final year, substitution occurs. 

Substitution is visible in the graph as a vertical step.  

In the last year of the assessment the residual value of the good is computed and 

subtracted to the overall life cycle cost. This operation is visible in the graph as the slope 

of the curve changes. If the residual value is bigger than the costs incurred in the last 

year, the slope can even reverse. 
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The “Externalities: Climate Change” page (Figure 13) presents the information generated by the 

tool in two different forms: graphic and table. The results are displayed in the currency chosen in 

the Main Control Panel and include the externality items related to Climate Change for each 

product. For example, the climate change costs related to electricity consumption are calculated 

as follows: 

𝐶𝑙𝑖𝑚𝑎𝑡𝑒 𝐶ℎ𝑎𝑛𝑔𝑒 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑖𝑡𝑖𝑒𝑠 [𝐸𝑈𝑅]  

= 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 [𝑘𝑊ℎ] ∗ 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 [
𝑘𝑔𝐶𝑂2𝑒𝑞

𝑘𝑊ℎ
]

∗ 𝑚𝑜𝑛𝑒𝑡𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟[𝐸𝑈𝑅/𝑘𝑔𝐶𝑂2𝑒𝑞] 

Where: 

 Electricity consumption: amount of consumed electricity 

 Characterization factor: emissions related to the consumption of electricity. According to 
the ELCD database, the emissions for the average European electricity mix at low voltage 
are 0.569 kgCO2eq/kWh 

 Monetization factor: monetary value for CO2 emissions, equal to 0.04 EUR/ kgCO2eq, in line 
with Directive 2009-33-EC 

More details regarding the evaluation of externalities are included in Annex II: externalities.  

 

 
Figure 13 - Externalities: Climate change results as graphic and table. 

EXTERNALITIES: CLIMATE CHANGE [1 ITEM]
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3,40 2,71 3,27 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Electricity
79,69 80,74 81,29 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Thermal energy
27,89 0,08 20,92 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Water
0,73 0,68 0,73 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Water discharges
33,49 31,26 33,49 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Detergent
0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Softener
0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Rinsing agent
0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

For details on the interpretation of Climate Change results see the User's Guide, chapter 2.2.4.

WARNING: cost figures on y-axis are expressed in scientific exponential format when they exceed 1'000'000. Example: 2.50E+06 shall be read: 2.5*10^6 = 2'500'000.
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The Overall Life Cycle Costing results page (Figure 14) displays the overall LCC results, i.e. the 

sum of direct costs with externalities. The results are displayed in the currency chosen in the 

Main Control Panel and are presented for each product assessed. This section can be 

shown/hidden using the button “Hide/show overall LCC results” located at the top of the 

OUTPUT section. Hiding the overall LCC results also excludes this page from the export and print 

functions. 

 

 
Figure 14 – Overall Life Cycle Costing results as graphic and table. 

  

OVERALL LIFE CYCLE COSTING RESULTS - DIRECT COSTS AND EXTERNALITIES [1 ITEM]
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For details about interpretation  of overall  Life Cycle Costing results see the User's Guide, chapter 2.2.4

WARNING: cost figures on y-axis are expressed in scientific exponential format when they exceed 1'000'000. Example: 2.50E+06 shall be read: 2.5*10^6 = 2'500'000.
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2.2.5. Messages and buttons 

 
Warnings (identified by the “!” mark) and help messages (identified by the “?” mark) are 
displayed throughout the tool to guide the user (Figure 15). 
 
 

 
Figure 15 – Example of warning message. 

 

Buttons are set to allow the user browsing the tool, filling and editing data and to print/export 

the results. The buttons have different colors depending on their function. Figure 16 shows an 

example of the available buttons in the tool. 

 

 
Figure 16 – Example of the available buttons in the tool. 
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Annex I: direct costs 

The fundamental steps in the calculation of LCC can be identified in:  

 Identifying and calculating the cost items 

 Discounting all costs to the baseline period  

 Summing up discounted costs to establish the present value 
 

For the calculation of LCC, all costs incurred in the life cycle of a product must be accounted. The 

main cost categories to be included in the calculation are:  

 Purchasing cost, installation and transportation 

 Cost of functioning (electricity, water, natural gas…) 

 Cost of maintenance 

 Cost of disposal 

 

While the first and the last cost classes (purchasing cost, installation, transportation and cost of 

disposal) can be usually included in the tool as input items, the cost of functioning and the cost 

of maintenance need algorithms in order to obtain the annual cost. 

 

Below, the most relevant expressions used for the cost assessment are listed referring to washing 

machines. 

 

The cost of functioning is a composite item, made up of different contributions depending on the 

nature of the appliance. For a washing machine, the yearly cost of functioning is structured as: 

𝐶𝑜𝑠𝑡 𝑜𝑓 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔 [
€

𝑦𝑒𝑎𝑟
]

= 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 [
€

𝑦𝑒𝑎𝑟
]

+ 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑓𝑜𝑟 𝑤𝑎𝑡𝑒𝑟 ℎ𝑒𝑎𝑡𝑖𝑛𝑔 [
€

𝑦𝑒𝑎𝑟
] + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 [

€

𝑦𝑒𝑎𝑟
]  

+ 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑑𝑒𝑡𝑒𝑟𝑔𝑒𝑛𝑡\𝑠𝑜𝑓𝑡𝑒𝑛𝑒𝑟\𝑟𝑖𝑛𝑠𝑖𝑛𝑔 𝑎𝑔𝑒𝑛𝑡 [
€

𝑦𝑒𝑎𝑟
] 

 

Where, for example, the annual cost of electricity is calculated as: 

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 [
€

𝑦𝑒𝑎𝑟
]  

= 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 [
€

𝑘𝑊ℎ
] ∗ 𝑎𝑛𝑛𝑢𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 [

𝑘𝑊ℎ

𝑦𝑒𝑎𝑟
] 

The annual consumption of electricity can be calculated in different ways, according to the 

available input data.  

The same formulas apply for natural gas, water and detergent. 
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Maintenance costs include the cost of personnel for maintenance operations and the cost of 

spare parts that can be substituted. If maintenance costs are not available as €/year, they are 

calculated as a percentage of the purchase price for each year of use, such as: 

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 [
€

𝑦𝑒𝑎𝑟
] = 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 [

%

𝑦𝑒𝑎𝑟
] ∗ 𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒 𝑝𝑟𝑖𝑐𝑒 [€] 

 

In order to perform the calculation, every cost item can be summed up for each year. Supposing 

that the purchase, installation and transportation costs occurred at y=0 and that the cost of 

disposal is in y=n, the calculations are performed as follow:  

 

𝑦𝑒𝑎𝑟 0 = 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑎𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛 + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔, (𝑦 = 0)

+ 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒, (𝑦 = 0) 

𝑦𝑒𝑎𝑟 1 = 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔, (𝑦 = 1) + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒, (𝑦 = 1) 

𝑦𝑒𝑎𝑟 2 = 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔, (𝑦 = 2) + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒, (𝑦 = 2) 

…. 

𝑦𝑒𝑎𝑟 𝑛 = 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔, (𝑦 = 𝑛) + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒, (𝑦 = 𝑛) + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑑𝑖𝑠𝑝𝑜𝑠𝑎𝑙 

 

When comparing products, it is possible that they have different lifetimes. Therefore it is 

necessary to establish an algorithm that allows to compare the products over the same time 

horizon: 

a) The product with the longest life sets the time horizon 
b) For the other products, substitution occurs in the year corresponding to the end of their 

life cycle. Substitution means that purchasing cost, delivery and installation are added to 
the overall life cycle cost (discounted to the year of substitution) 

c) When the final year of the assessment is reached, the residual value of the substituted 
products is computed and subtracted to the overall life cycle cost. 

The residual value is calculated according to the following equation: 

 

𝑟𝑒𝑠. 𝑣𝑎𝑙𝑢𝑒 = (𝑝𝑢𝑟𝑐ℎ. 𝑐𝑜𝑠𝑡 + 𝑑𝑒𝑙𝑖𝑣𝑒𝑟𝑦 + 𝑖𝑛𝑠𝑡𝑎𝑙𝑙. )

∗
(

1
𝑎𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑒𝑓𝑓.

− 𝑦𝑒𝑎𝑟𝑠 𝑎𝑓𝑡𝑒𝑟 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛)

1
𝑎𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑒𝑓𝑓.

 

The residual value might result as a negative number, if the amortization period is smaller than 

the years of use of the product after substitution. In such case, the tool automatically puts this 

value as 0. 

 

Once the annual costs are calculated, they must be discounted to their present value. In this 

tool, inflation is not included in the calculation. In order to discount to the present value every 

cost incurred in the future the following formula should be used for every cost item: 
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𝑃𝑉𝑖,𝑡=0 =  
𝐹𝑉𝑖,𝑡

(1 + 𝑟)𝑡
 

 𝑃𝑉𝑖,𝑡=0: Present value of cost item i  

 𝐹𝑉𝑖,𝑡: Future value of cost item i at year t 

 r: discount rate 

 t: year in which the cost i is incurred (t=0 for the first year) 

The following diagram illustrates how LCC is calculated: 

 

 
Figure 17 – Steps for the calculation of direct costs. 

 

The sum of all discounted costs along the life cycle gives the Life Cycle Cost of the product. 

The main assumptions and the possible influence on the results are listed below: 

1) Inflation is disregarded in the tool. The introduction of inflation rates would need more 

assumptions on the value for the inflation rates to be used in the calculations 

2) [relevant only when using the tool in the use mode “Other than tender evaluation”]  The 

tool imposes that the economic period considered cannot be shorter than the longest 

product lifetime for the same assessment. This limitation is introduced in order to have 

consistency with LCC methodology. In fact, if the assessment is stopped before all 

products reach their end of life, the results can be incomplete and misleading. 
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Annex II: externalities 

Art.68 of the Directive EU/2014/24 defines indirect costs as “costs imputed to environmental 

externalities linked to the product, service or works during its life cycle, provided their monetary 

value can be determined and verified; such costs may include the cost of emissions of 

greenhouse gases and of other pollutant emissions and other climate change mitigation costs.”. 

Error! Reference source not found. shows the pathway followed for the evaluation of 

xternalities. 

 

 
Figure 18 - Indirect costs calculation pathway. 

 
The relevant items of products life cycle (e.g. electricity consumption) are firstly characterized 

regarding their resource/emission profile (using publicly available life cycle inventory data), then 

converted into environmental impacts applying a life cycle impact assessment method (e.g. IPCC 

Global Warming Potential). The environmental impacts are converted into externalities applying 

monetization factors to the computed environmental impacts.   

 

EXTERNALITIES CALCULATION MODELING 

 

The following diagram illustrates the steps followed for the calculation of externalities. 

 

 
Figure 19 – Steps for the calculations of externalities. 

 

The process to calculate externalities is simple, and split in two main stages: 

 Combining technical inputs (i.e. energy, water, etc.) and database information (impact 

assessment coefficients) the potential environmental impacts are calculated, for all the 

impact categories 

 Then, using monetization factors, stored in the database, the potential environmental 

impacts are converted into externalities 
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The following paragraphs provide a detailed example of how the externalities are calculated, 

using climate change as reference impact category, applied to a washing machine. The first step 

consists in multiplying the inputs by the characterization coefficients of the environmental 

impacts. These coefficients are included in a dedicated database in the tool. The potential 

environmental impacts for washing machines are calculated as follows: 

 

𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 [𝑘𝑊ℎ] ∗ 𝑎 [
𝑘𝑔𝐶𝑂2𝑒𝑞

𝑘𝑊ℎ
] + 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑔𝑎𝑠 ∗ 𝑏 [

𝑘𝑔𝐶𝑂2𝑒𝑞

𝑘𝑊ℎ
] + 𝑤𝑎𝑡𝑒𝑟 [𝑙] ∗ 𝑐 [

𝑘𝑔𝐶𝑂2𝑒𝑞

𝑙
]  

+ 𝑑𝑒𝑡𝑒𝑟𝑔𝑒𝑛𝑡𝑠 ∗ 𝑑 [
𝑘𝑔𝐶𝑂2𝑒𝑞

𝑙
] + 𝑤𝑎𝑡𝑒𝑟 𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒𝑠 ∗ 𝑒 [

𝑘𝑔𝐶𝑂2𝑒𝑞

𝑙
]

= 𝑡𝑜𝑡𝑎𝑙 𝑐𝑙𝑖𝑚𝑎𝑡𝑒 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 [𝑘𝑔𝐶𝑂2𝑒𝑞]  

 

Where the coefficients ‘a’  to ‘e’ are the ones included in the database. 

The second step consists in the conversion of the potential environmental impacts into 

externalities. 

 

𝑡𝑜𝑡𝑎𝑙 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 [𝑘𝑔𝐶𝑂2𝑒𝑞] ∗  𝑓 [
€

𝑘𝑔𝐶𝑂2𝑒𝑞
] = 𝑐𝑙𝑖𝑚𝑎𝑡𝑒 𝑐ℎ𝑎𝑛𝑔𝑒 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑖𝑡𝑖𝑒𝑠 [€] 

 
Error! Reference source not found. includes all the externality items included in the tool. 

xternality factors are obtained multiplying the monetization factors (see document ‘Technical 

specifications’, Annex II) by the characterization factors. 

The externality factors are calculated using average European life cycle inventory data.  

Since public life cycle inventory information are not available, externality factors for the following 

items are not included in this version of the tool: 

 Toner/ink 

 Detergents 

 Softener 

 Rinsing agent 
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Table 4 – Externality items included in the tool. 

Externality 

item 
Quantity 

Impact 

category 

Characterization factor Externality factor  

Value Unit Source Value Unit 

Electricity  1 kWh 
Climate 

Change 
0.569 kgCO2 eq/kWh 

ELCD 

Database, 

2015, 

Electricity 

mix, AC, 

consumption 

mix, at 

consumer, < 

1kV EU-27 

0.0228 EUR/kWh 

Water 1 m
3
 

Climate 

Change 
0.00061 kgCO2 eq/m

3 

ELCD 

Database, 

2015, 

Drinking 

water, water 

purification 

treatment, 

production 

mix, at plant, 

from surface 

water RER 

0.0000244 EUR/m
3
 

Water 

discharges 
1 m

3
 

Climate 

Change 
0.028 kgCO2 eq/m

3
 

ELCD 

Database, 

2015, 

Waste water 

treatment, 

domestic 

waste water 

according to 

the Directive 

91/271/EEC 

concerning 

urban waste 

water 

treatment, at 

waste water 

treatment 

plant EU-27 

0.00112 EUR/ m
3
 

Thermal 

energy 

(natural gas) 

1 MJ 
Climate 

Change 
0.065 kgCO2 eq/MJ 

ELCD 

Database, 

2015, 

Heat, from 

resid. heating 

systems from 

NG, 

0.0026 EUR/MJ 
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consumption 

mix, at 

consumer, 

temperature 

of 55°C EU-27 

Thermal 

energy 

(wood 

pellets) 

1 MJ 
Climate 

Change 

0.00039 
 

kgCO2 eq/MJ 

ELCD 

Database, 

2015, 

Heat, from 

resid. heating 

systems from 

wood, 

consumption 

mix, at 

consumer, 

temperature 

of 70°C EU-27 

0.0000156 EUR/MJ 

Thermal 

energy (light 

fuel oil) 

1 MJ 
Climate 

Change 
0.093 kgCO2 eq/MJ 

ELCD 

Database, 

2015, 

Heat, from 

resid. heating 

systems from 

LFO, 

consumption 

mix, at 

consumer, 

temperature 

of 55°C EU-27 

0.00372 EUR/MJ 

Detergents, 

rinsing 

agent, 

softener
a 

1 kg 
Climate 

Change 
- kgCO2 eq/kg - - - 

Toner/ink
a 

1 kg 
Climate 

Change 
- kgCO2 eq/kg - - - 

a) Since public life cycle inventory data are not available, externalities for these items are not 

computed in this version of the tool. 
 

 

 

  



EC – DG Environment Life cycle costing (LCC) tool Studio Fieschi - SSSUP 

 

July 25
th

 2016  Page 40/44 

Annex III: example of maintenance costs calculation 

procedure 

 

The cost of maintenance can be available to the public administration in different forms, but the 

tool is designed to accept this datum only in two forms: as a percentage (%) of the purchase 

price and as annual expense (€/year). In the following, a non-comprehensive list is provided of 

possible algorithms to use to report the maintenance costs in a form that is acceptable by the 

tool, starting from the possible information that can be available to the public administration:  

- Switch from cost of maintenance expressed as a percentage to cost of maintenance 

expressed as €/year and vice versa 

- Calculate maintenance costs if the working hours of the maintenance personnel and the 

spare parts to substitute are known 

- Calculate maintenance costs if a service contract coverage has been activated 

- Calculate maintenance costs if no info are available 

 

1) Switch from cost of maintenance expressed as a percentage to cost of maintenance 

expressed as €/year and vice versa 

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 [
€

𝑦𝑒𝑎𝑟
] = 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 [

%

𝑦𝑒𝑎𝑟
] ∗ 𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒 𝑝𝑟𝑖𝑐𝑒 [€] 

𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 [
%

𝑦𝑒𝑎𝑟
] =  

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 [
€

𝑦𝑒𝑎𝑟]

𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒 𝑝𝑟𝑖𝑐𝑒 [€]
 

2) Calculate maintenance costs if the working hours of the maintenance personnel and the 

spare parts to substitute are known 

Information available:    number of working hours of maintenance personnel per year 

   Spare parts to substitute (two cases: i) the temporal distribution of the 

maintenance activities is known; ii) the temporal distribution of the maintenance activities is 

unknown) 

Cost of personnel 

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙 [
€

𝑦𝑒𝑎𝑟
]

= 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 ℎ𝑜𝑢𝑟𝑠 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙 [
ℎ

𝑦𝑒𝑎𝑟
] ∗ 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙 [

€

ℎ
] 

Cost of spare parts – Case i) + Case ii)  

In both cases, an average cost of spare parts along the lifetime of the appliance is calculated. 

Information that should be available: lifetime of the appliance, list of spare parts to be substitute 

during the lifetime and cost of spare parts. 
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𝑐𝑜𝑠𝑡 𝑜𝑓 𝑠𝑝𝑎𝑟𝑒 𝑝𝑎𝑟𝑡𝑠 [
€

𝑦𝑒𝑎𝑟
]

=
𝑐𝑜𝑠𝑡 𝑠𝑝𝑎𝑟𝑒 𝑝𝑎𝑟𝑡1 [€] + 𝑐𝑜𝑠𝑡 𝑠𝑝𝑎𝑟𝑒 𝑝𝑎𝑟𝑡2 [€] + ⋯ + 𝑐𝑜𝑠𝑡 𝑠𝑝𝑎𝑟𝑒 𝑝𝑎𝑟𝑡𝑛 [€]

𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒 [𝑦𝑒𝑎𝑟]
 

Cost of maintenance per year 

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 [
€

𝑦𝑒𝑎𝑟
] = 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙 [

€

𝑦𝑒𝑎𝑟
] + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑠𝑝𝑎𝑟𝑒 𝑝𝑎𝑟𝑡𝑠 [

€

𝑦𝑒𝑎𝑟
] 

3) Calculate maintenance costs if a service contract coverage has been activated 

If a service contract coverage has been activated, the cost of personnel and the cost of spare 

parts can be already included in the annual fee paid by the public administration. If this is the 

case: 

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 [
€

𝑦𝑒𝑎𝑟
] = 𝑎𝑛𝑛𝑢𝑎𝑙 𝑓𝑒𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡  [

€

𝑦𝑒𝑎𝑟
] 

If spare parts or working hours of the personnel are explicitly excluded and have to be paid 

additionally to the annual fee by the public administration, they should be calculated as 

explained in section 2) and the cost of maintenance to be included in the tool becomes: 

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 [
€

𝑦𝑒𝑎𝑟
]

= 𝑎𝑛𝑛𝑢𝑎𝑙 𝑓𝑒𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡  [
€

𝑦𝑒𝑎𝑟
]

+ 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑛𝑒𝑙 [
€

𝑦𝑒𝑎𝑟
] + 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑠𝑝𝑎𝑟𝑒 𝑝𝑎𝑟𝑡𝑠 [

€

𝑦𝑒𝑎𝑟
] 

4) Calculate maintenance costs if no info are available 

In this case, please use the default value provided within the instructions for the appliance 

you are analyzing. 
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Annex IV: example of thermal energy consumption calculation 

procedure 

 

Some of the products included in the tool scope may use heat in addition to electricity. This 

thermal energy might be generated by different sources (i.e. natural gas, biomass, etc.). 

Moreover, each PA might have a different energy infrastructure for heating. 

The tool allows choosing the source from a list of available options and asks for the annual 

thermal energy consumption (MJ/year).  

Examples are set using natural gas as energy source, washing machine as reference product and 

for the following energy infrastructures: 

 Internal heating 

 External heating (hot water/air/steam are supplied to the product from another system) 

For the evaluation of thermal energy consumption per cycle (MJ/cycle), the annual thermal 

energy consumption shall be divided by the number of cycles per year. 

 

INTERNAL HEATING 

 

The energy source is fed directly to the product, which has an internal heat generator. In the case 

of natural gas, to obtain the annual thermal energy consumption it is necessary to convert in MJ 

the annual gas consumption volume measured in Sm3. This shall be done using the following 

formula: 

 

𝑎𝑛𝑛𝑢𝑎𝑙 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 [
𝑀𝐽

𝑦𝑒𝑎𝑟
]

= 𝑎𝑛𝑛𝑢𝑎𝑙 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑔𝑎𝑠 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 [
𝑆𝑚3

𝑦𝑒𝑎𝑟
] ∗ 𝐻𝑖  [

𝑀𝐽

𝑆𝑚3
] 

 

Where Hi is the lower heating value of natural gas. The same approach can be applied for other 

energy sources. 

 

Table 5 reports the lower heating values for the energy sources available in the tool. 

 

Table 5 – Lower heating values for the energy sources available in the tool. 

Energy source Lower heating value Source 

Natural gas 35.22 MJ/Sm3 
Staffell I. The energy and 

Fuel Data Sheet, 2011 

Wood pellet 16.1 MJ/kg 
Telmo C. et al., Heating 

values of wood pellets from 
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different species, 2011 

Light oil 39.21 MJ/kg 
Staffell I. The energy and 

Fuel Data Sheet, 2011 

 

EXTERNAL HEATING 

 

Hot water/air/steam are supplied to the product from another system. In this case it is necessary 

to evaluate the thermal energy consumption related to the energy vector used (hot water, air, 

steam) and then trace back the consumption of primary energy (in this case natural gas) taking 

into account the efficiency of the heat generation and distribution. Using as example hot water 

generated in a boiler and then distributed to a washing machine, the calculation can be done 

using formulas like: 

 

𝑎𝑛𝑛𝑢𝑎𝑙 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 [
𝑀𝐽

𝑦𝑒𝑎𝑟
]

=    
𝑚𝑊 [

𝑘𝑔
𝑦𝑒𝑎𝑟] ∗ (ℎ𝑊_𝑜𝑢𝑡 − ℎ𝑊_𝑖𝑛) [

𝑘𝐽
𝑘𝑔

] ∗ 𝜂𝑑𝑖𝑠𝑡𝑟 ∗ 𝜂𝐻𝐺

1000
 

Where: 

 mW: mass of hot water required for the operation of the product in one year 

 hW_out: enthalpy of the feed hot water 

 hW_in: enthalpy of the tap water entering the heating system 

 ηdistr: efficiency of the heat distribution network  

 ηHG: efficiency of the heat generator 

The same approach can be applied for other energy sources and energy infrastructure. 

 

In case the appliance is fed with hot water, the terms hW_out and hW_in may be estimated using the 

values of Table 6, based on the temperature of water entering the heating system and of water 

used in the washing process. 

 

Table 6 – Water enthalpy (at ambient pressure). 

T [°C] hw [kJ/kg] 

0 0 

10 42 

20 84 

30 126 

40 168 

50 210 

60 252 

70 294 

80 336 
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90 378 

100 420 

 

In case the appliance is fed with steam, the terms hW_out and hW_in may be evaluated knowing 

their temperature and pressure. The enthalpy may be estimated using thermodynamics charts 

(Mollier) or tables available in literature. 

 

In case the appliance is fed with air the term (hW_out - hW_in) may be estimated knowing air 

temperatures, using the following formula: 

 

(ℎ𝑜𝑢𝑡 − ℎ𝑖𝑛) [
𝑘𝐽

𝑘𝑔
] = 𝑐𝑝 [

𝑘𝐽

𝑘𝑔𝐾
] ∗ (𝑇𝑜𝑢𝑡 − 𝑇𝑖𝑛)[𝐾] 

Where: 

 cp: air specific heat capacity. It may be approximated to 1 kJ/kg 

 Tout: feed hot air temperature to the appliance 

 Tin: temperature of the air entering the heating system 

 

The term ηHG stands for the thermal efficiency of the heat generator, which is generally included 

in the heating system technical documentation. 

 

If specific information about distribution losses are not available, the term ηdistr may be assumed 

as 1. 

 

 

 

 

 


