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Count the future in 
procurement
Introduction to Danish Environmental Protection 
Agency’s tools and guides for use of Total Cost of 
Ownership in Green Public Procurement 

Total Cost of Ownership
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A Danish EPA initiative 
The Danish Environmental Protection 
Agency (EPA) has launched an initia-
tive for use of Total Costs of Owner-
ship (TCO) in Public Procurement – an 
initiative benefitting both the public 
finances and the environment.

Total Cost of Ownership is the sum 
of the acquisition cost of a product 
and the cost of operating the product 
throughout its life. The idea is that 
TCO can replace the pure acquisition 
cost as the economic competitive 
parameter and TCO may be used as a 
criterion for awarding a tender.

As part of the initiative the EPA devel-
oped TCO tools and guides that help 
public procurement officials to use 
TCO principle in tenders for a number 
of product types. The tools are devel-
oped primari¬ly for public procure-
ment officials and tender consultants, 
but they can also be used by private 
procurement professionals and by 
companies more generally.
In addition to tools and guides, the 
EPA supports the spread of TCO 
with other activities including the 
Partnership for Public Green Pro-
curement, the Forum for Sustainable 

Procurement and a TCO coordination 
committee with representatives from 
several ministries and departments 
and from manufacturers.

What is a TCO tool?
A TCO tool calculates a total cost as 
the sum of a product’s purchase price 
and the overall operating costs for 
the product lifetime. Instead of simply 
choosing the product that is cheap-
er to buy, TCO tools help choosing 
the product that is the cheapest as 
a whole and throughout its life-
time. TCO takes into account of, for 
instance, costs of the product’s power 
consumption, water consumption, 
other resources (e.g. toner for printer), 
installation, services, and working 
hours associated with operation of 
the product, etc.

TCO tools consist of a guide to the 
procurement officials and a us-
er-friendly spreadsheet tool setting 
out the calculation of the main cost 
parameters for assessing offers from 
the suppliers. These parameters may 
be the product’s energy consumption, 
maintenance and services costs and 
the purchase price. The tools can eas-
ily be adapted to individual procure-

ment processes. They can be used 
both for tenders and for purchasing 
a small amount of products which do 
not require tenders.

Economic and environmen-
tal savings
By default, the calculation of products’ 
TCO is purely economic, it includes no 
environmental factors. Nevertheless, 
there are large environmental savings 
to be derived, because the selected 
product groups are characterised by 
relatively high power consumption, 
this means that if a product consu-
mes less power than others, it will be 
much more cost-competitive than 
others when comparing their TCOs, at 
the same time less power consump-
tion leads to more environmental 
savings. 

It is possible to supplement the 
tender criteria with other energy and 
environmental requirements for the 
product based on e.g. the Procure-
ment Portal “The Responsible Pur-
chasers“ on www.csr-indkob.dk and 
Danish Energy Agency’s procurement 
recommendations on www.sparener-
gi.dk/indkoeb.

When is TCO particularly 
relevant?
It makes sense to use TCO particular-
ly when operating costs constitute a 
large part of the total costs, and when 
there are large differences in annual 
operating costs. This applies to pro-
ducts with long life, high consumption 
of energy, water and other resources 
and with high annual operating hours, 
which leads to high operating costs. 
TCO is also relevant when there are 
big differences in the lifetimes and 
where there is a standard for mea-
suring the lifetime as it is applicable to 
light sources.

Who is the target group?
This tool has been developed prima-
rily for public procurement officials 
and tender consultants, though it can 
also be advantageous when used by 
private procurement professionals 
and by companies.

Danish Public Procurement 
Act provides opportunity 
for TCO 
The Danish Public Procurement Act  
allows using TCO instead of purchase 
price in tenders of goods, services 
or works. The law described it as 

life-cycle costs. It can cover costs for 
the contracting entity or other users, 
including costs associated with the 
purchase and consumption of energy 
and other resources, maintenance 
and disposal, for example the collecti-
on and recovery. It is also possible to 
include the costs of external effects 
on the environment over the life cyc-
le, if they can be estimated in mone-
tary terms and can be verified. It can 
be costs associated with greenhouse 
gas emissions and other pollutant 
emissions and other costs related to 
climate change mitigation.

Count the future in procurement 

This brochure has been 
prepared by the Danish EPA 
for providing information on 
the EPA’s TCO procurement 
tools. It is accompanied by an 
English version of the TCO tool 
and guide for procurement of 
computers. 
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Products with TCO tools 

Computers 
Laptops
Desktop computers
Tablets
Thin clients

Displays
Computer displays
Information displays

Multi-function 
devices 
Printers
Copy machines
Scanners
Fax
Multi-function devices 
with combinations of 
above functions

Projectors
Traditional projectors 
Interactive projectors

Servers
All servers covered 
by “ENERGY STAR® 
Program Requirements. 
Product Specification 
for Computer Servers”

Storage
All storage products 
covered by “ENERGY 
STAR® Program 
Requirements   . Product 
Specification for Data 
Center Storage”

Large Network 
Equipment
All network equipment 
covered by “ENERGY 
STAR® Product 
Specification for Large 
Network Equipment”

Small Network 
Equipment 
All network equipment 
covered by “ENERGY 
STAR® Program 
Requirements. Product 
Specification for Small 
Network Equipment”

UPS 
All UPSs covered 
by “ENERGY STAR® 
Program Requirements. 
Product Specification 
Uninterruptible Power 
Supplies (UPSs)”

Lighting 
Lamps
Lighting systems

Refrigerators and 
freezers
Refrigerators and 
freezers for catering and 
professional use

Self-service 
machines
Self-service machines 
for hot and cold drinks 
(including coffee 
machines)

Add-on bidet
Add-on toilet seat for 
mounting on existing 
toilets to provide 
integrated rinsing and 
drying function 

Cooperation with 
manufacturers   

All the TCO tools are developed in close 
cooperation with the relevant industries, 
which has confirmed the measurement 
methods used in the calculations.

Download the tools 

All TCO tools and guides can be downloaded from www.csr-indkob.dk 
(In Danish only). Tools and guides for Computers, Self-service machines, 
Bulbs and lighting systems, Office IT equipment, Refrigerators and freez-
ers and Bidet toilet seats can be downloaded in English here: www.mst.dk

Background for the choice of product types

EPA has developed tools for product types that public procure-
ment officials often put out to tender, as well as product types 
where there is a clear economic and environmental benefit of 
using TCO rather than the purchase price. 
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At a joint municipal tender for bidets 
and washing toilets, Silkeborg Munic-
ipality used Danish Environmental 
Protection Agency’s TCO tools to 
calculate the total costs of installing 
add-on bidet and washing toilet seats 
as supplement and replacement for 
caregivers.

The advantage of using TCO tool was 
not just to ensure the most economi-
cal supply in the long term by includ-
ing the caregivers working hours and 
the toilet’s total water and electricity 
consumption, but also to ensure the 
parts needed for the product are 
available for 10 years.

“We think that the TCO tool works 
very well. It may look complicated 
when you open the spreadsheet, 
but it’s really not that hard” says Tim 
Roger Winter Kristensen, who is legal 
procurement advisor at Silkeborg 

Municipality and who will no doubt 
use the tool again. The experiences 
of using TCO principles in practice 
have been so good that they are now 
transferred to other types of tenders.
One of the two winning suppliers 
had not previously been involved in 
tendering including TCO calculations. 
But it was not a problem, because 
there were good guides to download, 
thinks Chrestina Christensen from 
Smart Home:

Syddjurs Municipality used the EPA’s 
TCO tools when they put up tenders 
for lamps, and it turned out that 
halogen bulbs are six times more 
expensive than LED bulbs.

Syddjurs Municipality organised a 
product range tender, which means 
that neither the supplier nor the 
municipality is locked to a single type 
of bulb or technology. This is because 
the market for lighting is developing 
rapidly both in terms of technolo-
gy and price. It is not many years 
ago that incandescent bulbs were 
replaced with energy saving bulbs, 
which are now being replaced by LED 
lighting. 

It was decided to assess the total 
costs over a usage period of 15 years 
which meant that the lifetime and 
working hours of the lamps were 
very important for the total costs of 

replacing defective bulbs.
Syddjurs Municipality’s procurement 
department gives a clear recommen-
dation for others to use TCO tools in 
tenders: 

Particularly, the results from the tool 
showed that you can save almost 
2000 DKK by purchasing LED 
instead of halogen bulbs when cal-
culated over 15 years. Halogen bulbs 
cost 2,354 DKK, energy saving bulbs 
cost 581 DKK and LED bulbs cost 362 
DKK over a 15 years period.

How we benefited from TCO tools 

“The fact that the tool alerts you if you 
make a mistake and forces you to keep to 
the required data is a good support.”

 “Use it. It is an 
eye-opening 
experience.”

Silkeborg Municipality  
TCO gave an overview of procurement of add-on bidets

Syddjurs Municipality
TCO shows that in a lifetime halogen bulbs are six times more expensive 
than LED bulbs
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The cost of electricity consumption 
for operating a server in its lifetime is 
about the same as the purchase price 
of the server. In other words, the pow-
er consumption in itself is typically 50 
percent of the TCO for the purchase 
and operation of a server in the usage 
period. This is because a server is 
always on at a high activity level. In 
addition, extra electricity is required to 
cool the data center and remove the 
server’s dissipated heat.

For example, a server in the usual size 
costs around 25,000 DKK. The total 
electricity cost of having the server 
installed in a data center sums up to a 
similar amount. By choosing an ener-
gy-efficient server, you can often save 
20-30 percent of electricity consump-
tion. EPA’s TCO tools for the 
procurement of data center equip-

ment can help finding the energy 
efficient equipment with the lowest 
TCO price.

“We have based the new TCO tools 
on international methods of meas-
urement of electricity consumption 
and have been in close dialogue with 
the Danish suppliers of IT equipment. 
Using the new TCO tools in tenders 
enables users to define data input for 
a use situation and specifies a test 
method for energy consumption 
in various modes. It also enables 
suppliers to provide information on 
electricity consumption during tender 
and it is possible for contracting entity 
to compare proposals on an objec-
tive and fair basis”, says Jan Viegand, 
Viegand Maagøe A/S, a consultant for 
the EPA.

“Using TCO tools makes it 
easier to take future costs 
into account and find out 
whether an otherwise cheap 
product in fact is more ex-
pensive than the one having 
the highest purchase price. 
The tool is a way to ensure 
resource-efficient solutions 
with savings for both the buy-
er and the environment”, 

- Anne-Mette Bendsen from 
the EPA

Example TCO for purchasing a server 

Server price:  25,000 DKK
Power consumption:  200 W
Additional energy consumption for cooling of server:  100 W
Annual operating hours (constantly on):  8760 timer 
Annual energy consumption:  2628 kWh
Electricity price:  1.80 kr./kWh
Annual electricity bill:  4730 DKK 
Product lifetime:  6 years
Total electricity bill in lifetime:  28,380 DKK

TCO-price: 25,000 DKK + 28,380 DKK = 53.380 DKK

How we benefited from 
TCO tools –  continued

Danish EPA  
Electricity consumption accounts half of a server’s total costs
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Start: Open the Excel spreadsheet 
for TCO tool 
Click the middle tab. Here you fill in 
background data and data for the 
products you want to buy. In addition, 
also data about the products you 
specify in the technical tender require-
ments. 

1: Enter background data
The evaluation period used in the 
calculation should be as close as 
possible to the product lifetime. For 
computers, the evaluation period is 
set to be 3 years by default. In addi-
tion, your electricity prices, anticipated 
electricity price increase and the 
discount rate should be entered. For 
computers you must also enter ex-
pected usage pattern in, i.e. how long 
they are on, off, or in sleep mode.

2: Enter information about the use
Here you enter how many computers 
you need, and whether you want a 
service agreement for the computers 
and the length of it.

1 – 2 – 3 – It is this easy to use TCO tool
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3: Tenderer’s product information
Now it is the tenderer’s turn to provide 
details. They must enter the purchase 
price of their tendered computers 
and potentially service agreement 
and the electricity consumption of on, 
off and sleep mode.

4: Results in numbers and charts
The result of the calculation is shown 
in numerical TCO price and in the 
diagram of the investment cost and 
operating cost and accumulated total.

1 – 2 – 3 – It is this easy to use TCO tool –  continued 

Customising the tool

The TCO tool can be used for 
up to eight products. If there 
is a need for more products, it 
is possible to use the formulas 
from the tool and integrate into 
your own tender lists. The tool 
provides guidance for each 
item and describes the method 
of measurement for electricity 
consumption.
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The guide complements the tools and helps you with 
using TCO in tenders. The guide provides input to the 
whole process - preliminary analysis, preparation of ten-
der documents, use of TCO tool, evaluation of tenders 
and possible sanctions for non-compliance. There are 
guides to all 13 TCO tools.

Guides to help getting started with TCO 

1

Ministry of the Environment and Food of Denmark

Total Cost of 

Ownership in public 

procurement

Computers 

Guidelines for tools for
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Getting started 

1. Use TCO considerations in 

the preliminary analysis 

Before starting a tender process, it is helpful to launch a market 

dialogue. Find out what products exist on the market and which 

best meet the actual needs of your organisation. Only some 

selected, directly measurable costs are included in the TCO tool. 

Before drawing up the tender, it is therefore important to enter a 

dialogue with the market in relation to other cost factors and to 

establish what significance these could have for the resulting costs 

and savings of using various product types.

Read more on page 4.

2. Request TCO information in 

tender material

When drawing up the tender material, it is important to ask for the 

TCO values used in the relevant TCO calculation. In order to be able 

to use the values provided by the tenderers, it is important that 

these are stated using the standards given in the TCO tool. The TCO 

tool itself must either be integrated in the tender lists or included in 

the tender material, so that the supplier knows how the total TCO 

price will be calculated and used as a basis for the evaluation..

Read more on page 6. 

3. Evaluate tenders based on 

lowest TCO price

When the tenders are received, the TCO price is calculated, and 

subsequently used as the basis for evaluation. It should specify 

in the tender material how TCO is intended to be used in the 

evaluation. The TCO price should replace the pure purchase price. 

Read more on page 7. 

1.

2.

3.

STEP 3

Evaluate tenders based on 

lowest TCO price

STEP 2

Request TCO information in 

tender material

STEP 1

Use TCO considerations in 

the preliminary analysis
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Before a tender process is started, it 

is helpful to initiate a market dialogue 

and to find out what product types 

exist on the market and how to best 

meet the needs of your organisation 

at the cheapest price in the long term. 

Calculation of TCO is relevant where 

costs relate to both acquisition and 

subsequent use.

Identify important cost drivers  Not 

all costs are included in the TCO tool 

itself, and are thus not used directly 

in the tender evaluation. We recom-

mend including the significance of 

some of the costs in the preliminary 

analysis instead, where they can 

influence the selection of product 

type and thus which requirements are 

subsequently set out in the tender. 

In order to ensure market acceptance 

of the tools, an industry-acknowl-

edged standard or method must exist 

on how costs are measured before 

this factor can be included in the tool. 

For example, product quality usually 

has some influence on the service 

life of the product, but in most cases 

it is not possible to ascertain differ-

ent service lives between products. 

Standardised methods rarely exist 

for ascertaining the service life of 

products in any given use situation, 

and it may therefore be difficult to 

incorporate this TCO factor in the tool. 

It is therefore important to consider 

the effect of different quality param-

eters on the overall costs during the 

preliminary analysis. These considera-

tions can subsequently be used as re-

quirements and criteria in the tender 

material and thereby continue to have 

an effect on the total TCO price.

In the preliminary analysis, it is rele-

vant to consider the expenses and 

savings that may result from different 

product types. How might certain 

product types affect work proce-

dures? What related savings will this 

result in for operations?

What does a computer’s performance 

fit your specific requirements? If the 

speed of the computer is limited, and 

this results in waiting time, the overall 

TCO may be very expensive.

Compile all of the questions that are 

relevant in terms of TCO that may 

feature in a market dialogue and in the 

needs analysis. The answers you find 

can be used as part of the decision 

basis for selecting a product type, and 

thus you find what to ultimately ask 

for in your invitation to tender. This will 

ensure that TCO considerations are in-

tegrated early in the tendering process.

Enter into dialogue with interested 

parties

It can be a good idea to involve the 

intended users and suppliers in these 

considerations. Use the needs analy-

sis and the market dialogue as a de-

cision-making basis for how TCO is to 

be involved in the tender process. See 

the Danish Competition and Consum-

er Authority’s guidelines on opportu-

nities for dialogue in tender processes 

www.kfst.dk (In Danish only).

When selecting which factors you 

wish to include in your TCO consider-

ations, be pragmatic and make sure 

you only use significant factors that 

give a real picture covering the entire 

period of ownership.

Use TCO considerations in the preliminary analysis 1.
TCO factors

It may be relevant to ask about the following TCO factors in connection 

with the needs analysis and market dialogue: 

• Purchase price

• Total installation costs 

• Training, teaching, instruction etc.

• Other initial one-off costs 

• Operating costs for energy (fuel, water, propellant, electricity etc.) 

• Operating costs for use of related products (e.g. coffee, filters) 

• Maintenance costs (service inspections, repairs etc.) 

• Labour costs for maintenance of the product (cleaning etc.) 

• Service life 

• Licence and subscription 

• Residual value and disposal price 

• Insurance 

• Repairs 

• Leasing or renting 

• Costs for training employees in use of the product type 

• Costs from changing supplier 

• Other transaction costs

Note that many of the operating costs will be indicated by the measurement at 

standard conditions, as specified in the measurement method, or are specified in rela-

tion to a typical use situation. This is necessary to ensure comparison of the products 

is on an equal and transparent manner. The use pattern in a specific use situation 

can be different in each individual institution, and the energy consumption and other 

operation costs can also be different. 

Planning
Preliminary analysis

Tender design
Tender period

Evaluation
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Supplement with energy and 

environmental requirements

It is recommended to complement 

the total cost calculation with the 

use of minimum requirements for 

energy consumption to avoid cheap 

but very energy-consuming products. 

Find examples of guidance to energy 

requirements in the Danish Energy 

Agency’s procurement recommenda-

tions. www.sparenergi.dk/indkoeb 

The use of TCO tools of the tender 

evaluation implied, for example, lower 

energy and water consumption, but 

there are many other environmental 

requirements for the product, which 

may be relevant to your tender. 

See recommended environmental 

requirements on the website “The 

responsible purchaser”  

www.csr-indkob.dk 

Sanction options

It can be considered to establish 

sanction options in the event the 

supplied products do not conform 

to the information provided by the 

tenderers in relation to TCO. It may 

for example be a fine, a reduction in 

the purchase price or compensation 

for the extra energy costs, however 

only if a test measurement according 

to the same standard used for TCO 

tool shows a higher consumption 

than declared by the bidder. The 

consumption measured after the 

standard may differ from energy 

consumption during your actual use 

of the products. Consider using a 

contract requirement on the supply 

of an internal or external test report 

on energy consumption and possibly 

other operating costs. Guidelines 

concerning sanction options can be 

found in the Danish Competition and 

Consumer Authority’s guidance on 

total costs: www.kfst.dk

Remember to publish the evaluation 

method, including the partly-com-

pleted total costs tool together with 

the tender material in order to create 

transparency and consistent competi-

tion conditions.

Request TCO information in 

tender material 

2.

Once it has been decided which product solution is to be requested in the tender, TCO 

can be incorporated into the relevant tender in order to identify the supplier offering 

the product with the lowest total costs. 

Go through the following steps to complete and use the TCO tool:

The tool’s blue area contains 

the information to be provided 

by the supplier, and thus the 

information to be requested in 

the tender material. It is impor-

tant to stress that information 

is provided in accordance with 

the standards and measure-

ment methods stated. The in-

formation can be requested via 

individual tender lists. Tenderers 

can also enter the information 

in the tool itself

In the green area, you enter 

your own information about 

usage and needs within your 

organisation. This lets tende-

rers know your specific needs 

and allows them to offer the 

product that meets your needs 

at the cheapest price.

The brown area is filled in 

advance with various quali-

fied background data. If your 

organisation has more precise 

information, this can be used 

instead. 

The basis for the background 

data used can be found in the 

tool’s help texts.

Planning
Preliminary analysis

Tender design
Tender period

Evaluation
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3.Planlægning
Foranalyse

Udbudsdesign
Udbudsperiode

Evaluate tenders

Once the tender period has ended, the submitted ten-

ders must be evaluated on the basis of lowest TCO

The tool automatically calculates the 

TCO price for the product based on 

the details entered. If several tenders 

have been received, the details can be 

copied over into one tool if necessary, 

to allow visual comparison of the var-

ious tenders by means of graphs and 

bar charts at the bottom of the tool.

Select the tender which has the 

lowest overall TCO price according to 

the TCO tool, but only if it is indicated 

in the tender as a part of evaluation 

method. This allows the contract to 

be awarded based on the lowest over-

all costs of procurement of the specif-

ic product and the costs of using the 

product during its period of use. 

When the tenders are evaluated, in 

addition to the TCO calculation, one 

or more qualitative criteria may also 

be established on which the tenders 

must compete. There will often be 

factors other than total costs that will 

have some significance in terms of 

overall evaluation of the tenders. This 

could be quality or user-friendliness, 

for example.

The method for evaluation including 

use of TCO tools shall be specified in 

the tender materials. 

Relevant links

Click on the links to see more. 

The Danish Energy Agency’s procurement  

recommendations  

www.sparenergi.dk/indkoeb

The tender portal – The responsible purchaser

www.csr-indkob.dk

Forum for sustainable procurements 

www.ansvarligeindkob.dk

The Danish Competition and Consumer 

Authority’s    guidelines on functional requirements

www.kfst.dk

The Danish Competition and Consumer  

Authority’s guidelines on the new tender law

www.bedreudbud.dk

The Danish Competition and Consumer Authori-

ty’s guidelines on total costs in tender processes  

www.kfst.dk

The Danish Competition and Consumer Author-

ity’s guidelines on opportunities for dialogue in 

tender processes 

www.kfst.dk

The Danish Competition and Consumer Authori-

ty’s guidelines on the tender process – Step by step  

www.kfst.dk

Planning
Preliminary analysis

Tender design
Tender period

Evaluation
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TCO calculation 
TCO tool contains all the necessary 
formulas to calculate the overall TCO 
price.

The basic TCO formula is:
TCO price = Purchase price + the sum 
of the present value of operating 
costs in all years of the lifetime

• The purchase price: Coming 
from the tenderer 

• Operating costs: Annual cost of 
electricity and water and possibly 
service agreement.

• Consumption of electricity 
and water: The tool provides 
information on the measurement 
method of consumption which 
the consumption was measured 
with. This depends on the prod-
uct - see the methods on this 
page.

• Annual cost for electricity and 
water: It is calculated from the 
price of electricity and water and 
expected annual price increase.

• The sum of the present value: If 
the contracting entity indicates a 
discount rate, the tool calculates 
the present value with the given 
rate.

• Lifetime: The contracting entity 
should specify lifetime. If it can be 
determined by a test method, the 
tenderer may provide it for their 
products.

The technical measurement methods 
are listed below. Tenderers must in-
dicate the consumption of electricity 
and possibly water with the methods 
shown. Measurement methods are 
elaborated in TCO tools.

Computers
The electricity consumption of 
all types of computers should be 
measured using the transitional 
measurement methods specified in 
“Commission communication in the 
framework of the implementation 
of Commission Regulation (EU) 
No 617/2013 implementing Direc-
tive 2009/125/EC of the European 
Parliament and of the Council with 
regard to ecodesign requirements 
for computers and computer servers. 
(2014/C 110/05)”

Displays
Electricity consumption for displays 
of all sizes and types should be meas-
ured using the measurement method 

specified in the newest version of 
”ENERGY STAR® Program Require-
ments. Product Specification for 
Displays”. If the purchased product is 
an information screen, enter the total 
power consumption for both player 
and monitor unit.

Multi-function devices 
Electricity consumption should be 
measured and indicated with the 
method specified in the newest 
version of “ENERGY STAR Product 
Specification for Imaging Equipment”. 
Indicate TEC (Typical Energy Con-
sumption) in kWh/week.

Projectors
On Mode power consumption should 
be measured using the measurement 
method in “ISO/IEC 21118: Information 
technology — Office equipment” og 
“IEC 61947-1: Electronic projection - 
Measurement and documentation of 
key performance criteria”.

Electricity consumption in standby 
and off mode must be measured 
using the standard ”IEC62301 House-
hold electrical appliances - Measure-
ment of standby power”. It may be 
possible to require the tenderer to 

enclose documentation for entered 
values in the form of technical data 
sheets or measurement reports. 

Servers 
Electricity consumption should be 
measured using the measurement 
method in “ENERGY STAR® Program 
Requirements. Product Specification 
for Computer Servers”. The measure-
ment is taken for the mode Idle State 
and for the specific configuration(s) 
that the contracting entity would like 
to have. Idle State consumption is an 
expression of power consumption 
shortly after the server is started and 
is an average measurement over 30 
minutes, where the server may not go 
into low power modes such as sleep.

If the contracting entity has specified 
in the tender specifications that elec-
tricity consumption must be given for 
active state, the electricity consump-
tion should be calculated as an aver-
age of the electricity used by these 
four SERT workloads (see www.spec.
org/sert): CPU at 50% load, memory, 
storage at 50% load and the hybrid 
at 50%. It is particularly used in larger 
tenders of more complex servers 
where tenderers should provide more 

comprehensive measurement data.
The contracting entity may specify 
that there must be additional con-
sumption for cooling and UPS and 
resilient servers added to the total 
electricity consumption.

Storage 
Electricity consumption should be 
measured using the measurement 
method in the latest version of the 
“ENERGY STAR® Program Require-
ments. Product Specification for Data 
Center Storage”. The measurement is 
taken for the mode Ready Idle State 
and for the specific configuration 
(s) that the contracting entity would 
like to have. Ready Idle State con-
sumption is an expression of power 
consumption where data is not being 
collected or stored, but where storage 
equipment can optimize the storage 
by moving around the data, etc. with-
in the equipment.

The contracting entity may specify 
that there must be additional con-
sumption for cooling and UPS added 
to the total electricity consumption.

Large network equipment 
Electricity consumption should be 

How the tool calculates 
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measured using the measurement 
method in the latest version of 
“ENERGY STAR® Product Specification 
for Large Network Equipment”. The 
measurement is taken for the specific 
configuration (s) that the contracting 
entity would like to have, and for 
these three data traffic modes and 
with half of the ports connected to 
test equipment (half-port): Electricity 
consumption at full load (full load), 
electricity consumption at medium 
load (10% load, however, 30% load 
for modular products) and power 
consumption at very low load (Very 
Low Utilization (VLU)).

The contracting entity may specify 
that there must be additional con-
sumption for cooling and UPS added 
to the total electricity consumption.

Small network equipment
Electricity consumption should be 
measured using the measurement 
method in the latest version of 
“ENERGY STAR® Program Require-
ments. Product Specification for 
Small Network Equipment”. The 
measurement is taken for the specific 
configuration (s) that the contracting 
entity would like to have, and for the 

mode Average Power. Average Power 
is an expression for average power 
consumption at low data traffic. 

UPS 
The average efficiency should be 
measured using the measurement 
method in the latest version of “EN-
ERGY STAR® Program Requirements. 
Product Specification Uninterruptible 
Power Supplies (UPSs)”. The meas-
urement is taken for the specific 
configuration (s) that the contracting 
entity would like to have, and for the 
loss of the UPS. The loss of the UPS is 
an expression of the UPS power con-
sumption for conversion of voltage 
and losses in the UPS battery. 

The contracting entity may specify 
that there must be additional con-
sumption for cooling and UPS added 
to the total electricity consumption.

Lighting
The lamp power should be indicated 
according to measurement standards 
in European Commission require-
ments for ecodesign and energy 
labeling or equivalent. An overview of 
the standards is available here: www.
ens.dk/sites/ens.dk/files/Energikrav/

maalestandarder-ecodesign-og-en-
ergimaerkning.pdf

Light bulb’s lifetime is given in a sta-
tistical measure so-called L70 / B50 
rating. L70 corresponds to the point 
where the luminous flux is reduced to 
70% of the initial luminous flux. B50 
indicates test population size. A L70 / 
B50 rate of 30,000 hours means that 
50% of the measured light sources 
will come down to 70% of the initial 
light output within a time period of 
30,000 hours. Note that the lifetime in 
practice can be different as it depends 
very much on the temperature of the 
fixture and the number of switching 
cycles. 

The life of the ballast / drives is indicat-
ed in a measure so-called L70 F10, 
which shows the amount of time for 
10% of the tested devices to fall below 
70% of the initial luminous flux or fail 
for other reasons.

Refrigerators and freezers 
Electricity consumption and size must 
be specified in accordance with EN 
ISO 23953 or equivalent. The standard 
can be replaced by EN 16825, when it 
enters into force. It must be stated in 

the requirement specifications.

Self-service machines
The machine’s energy consumption 
should be measured according to 
European Vending Association’s 
Energy Measurement Protocol (www.
vending-europe.eu) or equivalent. 

Add-on bidet
Electricity consumption, water 
consumption and standby energy 
consumption should be determined 
by a test carried out by the tenderer. 
The test must be performed in the 
default settings as when it will be 
delivered to the user.

Electricity consumption and water 
consumption of 10 times use (washes 
and dryings) should be measured in 
10-minute cycles (i.e. 10 minutes from 
the start of a test to the start of the 
next test). The 10 washes and dryings 
shall consist of respectively 5 for the 
back (feces) and 5 for front (woman 
urination).

Standby consumption in kWh should 
be measured over a period of 4 hours 
and a minimum of 20 minutes after 
the end of toilet use.

How the tool calculates –  continued 
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More information 
The Danish Energy Agency’s 
procurement recommendations 
for equipment with low energy 
consumption
www.sparenergi.dk/indkoeb

The tender portal – The responsi-
ble purchaser with recommended 
environmental requirements
www.csr-indkob.dk 

Forum for sustainable procure-
ments with inspirations from oth-
ers that have worked with TCO
www.ansvarligeindkob.dk

The Danish Competition and 
Consumer Authority’s guidelines 
on total costs in tender, functional 
requirements, industry dialogue 
and tender processes 
www.kfst.dk

The Danish Competition and Con-
sumer Authority’s guidelines on 
the new tender law  
www.bedreudbud.dk 

Contact other procurement pro-
fessionals in the open forum on 
LinkedIn: ”Ambassadører for grønne 
indkøb” (Ambassadors for green 
procurement)
https://www.linkedin.com/
groups/5079952
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Børsgade 4
1215 København K
Tel: +45 7254 6000
mim@mim.dk

This brochure is accompanied by an English version of the TCO tool and guide for procurement of computers. Latest update: March 2017.


